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4 objections were recorded outside of the map for this DA.
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Executive Summary 


 


This Statement of Environmental Effects (SEE) supports the development of 


commercial premises to accommodate professional medical consulting activities, 


on the corner of Fox Valley Road and the Comenarra Parkway, Wahroonga.  


The project is referred to as SPD Commercial.  The development of commercial 


premises at this location is permitted under the approved Concept Plan 


MP07/0164. The concept plan is the principle planning instrument which applies 


various design principles to land at the Wahroonga Estate.  Part IIIC of the Ku-


ring-gai Planning Scheme Ordinance also outlines the land use zoning, 


development standards and wider considerations, which have been addressed in 


this SEE.   


The proposed works seek to develop: 


 One three storey building and two four storey buildings connected by a central 


atrium, to contain 6,575m2 Gross Floor Area (GFA) of commercial premises, 


ancillary café and three levels of basement parking;  


 Removal of existing trees within the proposed building footprint; 


 Demolition of existing structures on the site, including the Mission Hostel; and 


 Subdivision to excise 6,020m² of commercial land and separate this from lot 


containing adjoining bushland.  


The enclosed development application was   subject to further review since its 


original lodgement in February 2013.  Specifically the development responds to 


feedback and submissions from Ku-ring-gai Council, Sydney West Joint Regional 


Planning Panel.  The proposal also responds to the Planning Assessment 


Commission further to recent modification of the Concept Plan MP07/0164.  


The development is consistent with the approved Concept Plan and considers all 


relevant planning legislation and instruments.    


The proposed development has been assessed by all relevant consultants and 


their reports accompany this Statement of Environmental Effects.  It is presented 


to Ku-ring-gai Council for assessment. 
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Introduction 


 


This Statement of Environmental Effects (SEE) supports the development of 


commercial premises including three levels of basement car parking to 


accommodate professional medical consulting activities, on the corner of Fox 


Valley Road and the Comenarra Parkway, Wahroonga at Wahroonga Estate, in the 


Ku-ring-gai local government area (LGA).  The proposal is in accordance with the 


approved Concept Plan MP07_0164. 


The report is structured as follows: 


Section 1 – Background 


Section 2 – Proposed Development 


Section 3 – Planning Policy and Legislation  


Section 4 – Environmental Assessment 


Section 5 – Conclusion 
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Section 1: Background 


 


1.1 Site Location and Characteristics 


Wahroonga is a suburb in Ku-ring-gai Local Government Area, located 


approximately five kilometres north-west from Hornsby centre and approximately 


23 kilometres from Sydney CBD. The areas surrounding Wahroonga Estate site 


predominantly contain low density residential dwellings.  The site is located at 172 


Fox Valley Road, Wahroonga, on the north-east corner of Fox Valley Road and the 


Comenarra Parkway intersection. The site is bounded by: 


 Existing residential dwellings to the north  


 The Central Hospital precinct, including proposed student accommodation and 


key worker housing and the Education Centre to the west,  


 The Comenarra Parkway to the south, and 


 Bushland to the east.  


 


Location Plan – Source MBMO 
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1.2 Planning Context  


In December 2009, Wahroonga Estate was declared a State Significant Site by 


NSW Planning, known currently as the Department of Planning and Environment 


(DP&E).   


Wahroonga Estate is subject to a Concept Plan (07_0166), which is the key 


planning instrument that presents the basis by which further development 


approvals are to be issued. The approved Concept Plan was issued on 31 March 


2010 and outlines permissible land uses and floorspaces across five precincts.  


The Concept Plan is an environmental planning instrument, which identifies that 


the proposed density and scale of the Wahroonga Estate is within its 


environmental capacity. The Concept Plan states: “Commercial buildings at the 


intersection of Fox Valley Road and the Comenarra Parkway will serve to reinforce 


the creation of a village centre at this junction”.  


The Concept Plan is arranged into precincts and details existing and proposed 


development permitted in each precinct by gross floor area for a range of types of 


uses. The commercial development is in Precinct D Fox Valley Road.   


 Precinct Maximum Gross Floor Area 


(m2)  


Maximum Gross Floor Area (m2) by 


land uses  


Precinct D: Fox Valley 15,000m2 15,000m2 Commercial 


 


The site of the proposed development currently contains the Mission Hostel 


building. The site is zoned B1 – Neighbourhood Centre in Part IIIC of Ku-ring-gai 


Planning Scheme Ordinance.    


The proposed use is permitted under Concept Plan MO07_0166. The core function 


of the proposed development is to accommodate professional consulting rooms 


for medical professionals associated with the Seventh-Day Adventist Hospital. A 


cafe will be located at ground level near the main entrance in Building 2. This will 


help to activate the main entrance and provide amenity to occupants and visitors 


of the site. Three levels of parking in the basement will provide total of 247 car 


spaces including 9 disabled driver spaces and 1 car share space while there will 


also be at least 10 motor cycle spaces as well as bicycle store spaces. 
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The total maximum permissible commercial floor space in Precinct D Fox Valley 


Road is 15,000m². This figure includes Seventh-day Adventist Church South 


Pacific Division Headquarters at 148 Fox Valley Road, which comprises 


approximately 8,000m².  The proposed 6,575 m² of commercial floor space at 


172 Fox Valley Road still allows for planned future improvements to SPD 


headquarters.  


1.3 Planning Status  


The enclosed development application has been subject to further review since its 


original lodgement to Council in February 2013.  Specifically, the proposed 


development responds to feedback and submissions from Ku-ring-gai Council, 


Sydney West Joint Regional Planning Panel and the NSW Planning Assessment 


Commission.   


Enclosed documents include further clarification regarding road widening and 


setbacks, and hydraulic engineering. The plan of subdivision is also enclosed.   


Further to recent modification of the Concept Plan (MP07_0166 MOD4), which was 


approved on 8 April 2014 by the Planning Assessment Commission under Section 


75W of the Environmental Planning and Assessment Act 1979, the proposed 


development complies with the approved Concept Plan. 


The following table outlines changes made to the design, presented in the original 


development application.  The purpose of this table is to aid Ku-ring-gai Council in 


its assessment of the SPD Commercial development.   


This details relevant requests by Council, JRPP, and the PAC and how the new 


design responds.  


Alterations to Original DA  Reason  


Corner of Comenarra Parkway and Fox Valley Road- The following 


amendments reflect suggestions for improvement of the corner 


treatment by the LGA: 


 


· The external egress stair moved into the building envelope.  


· An additional building entry on the ground floor has been created 


on the corner, in close vicinity to the pedestrian crossing at the 


traffic lights  


In response to Council’s 


Urban Designer and PAC 


review. 
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· With the additional entry, the existing awning has been stretched to 


assist the functionality of the additional entry. 


· The landscaping on the corner has been amended to reflect the 


above changes and put more emphasis of the corner location. 


· The treatment of the south facing façade has been refined after 


omission of the external stair.  


· As a result of these changes the gross floor area increased from 


6,402 m2 to 6,575 m2. 


Addition of a third basement for car parking and minor changes to plant 


rooms and car park ventilation to accommodate this. 


Response to Council for 


more parking. 


 


There are no other changes to the original design of the commercial building.  The 


Concept Plan permits the proposed footprint, height, bulk and scale of the 


development.  This SEE demonstrates that the resultant design is compliant with 


the Concept Plan Instrument and is supported by the following updated reports:  


 BCA Report; 


 Bushfire Assessment; 


 Fire Engineering Safety Report; 


 Civil Design Report and Drawings; 


 Crime Risk Assessment; 


 ESD Report; 


 Landscape Plan; 


 Traffic and transport Report; and 


 Waste Management Plan. 


The following reports initially lodged in February 2013, remain unchanged: 


 Acoustic Report; 


 Access Report; 


 Arborist Report; 


 Contamination Report; 


 Flora and Fauna Report; 


 Geo-technical Report; 


 Heritage Impact Statement; and 


 Site Survey. 
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Section 2: Proposed Development 


 


2.1 Proposal 


The development is in accordance with the approved Concept Plan. The proposal 


seeks to undertake works including: 


 One three storey building and two four storey buildings connected by a central 


atrium, to contain 6,575m2 Gross Floor Area (GFA) of commercial premises, 


ancillary cafe and three levels of basement parking;  


 Removal of existing trees within the proposed building footprint; 


 Demolition of existing structures on the site, including the Mission Hostel; and 


 Subdivision to excise 6,020m² of commercial land and separate this from lot 


containing adjoining bushland.  


Please refer to the attached architectural drawings enclosed by separate 


attachment. 
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Section 3: Planning Policy and Legislation 


 


This section of the report provides an overview of relevant planning controls and 


guidelines.  


3.1 Site Specific Planning Requirements  


Concept Plan MP07_0166 


The approved Concept Plan is the principal planning instrument, supplemented by 


Part IIIC Wahroonga Estate Site under Ku-ring-gai Planning Scheme Ordinance. 


The Concept Plan stipulates that it is the prevailing Environmental Planning 


Instrument should any inconsistencies arise. 


The Instrument of Approval (MP07_0166 MOD 4) made on 8 April 2014, was 


drafted with direct reference to designs lodged to Council in February 2013.   


This specifies the following: 


A2 Development in Accordance with Plans and Documentation 


In the event of any inconsistencies between the administrative terms of approval 


and further assessment requirements of this concept approval and the plans and 


document described in this Schedule, the administrative terms of approval and 


further assessment requirements of this concept approval prevail. 


Flexibility in design is considered as part of the Concept Approval under the 


following terms of approval:  


A8 Building Height 


(1) Buildings shall generally be compliant with the Wahroonga Estate 


Height of Buildings Map, except as follows: 


f) Commercial development in Precinct D: Fox Valley Road East site at 


the intersection of The Comenarra Parkway and Fox Valley Road 


shall be restricted to a maximum building RL of +171. 7m, with 


plant and lift overrun protrusions up to a maximum RL of +173.5 


m. 
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Notwithstanding A8 (1) above, development consent may be granted 


for development that exceeds the maximum   building height stipulated 


in A8 (1) if the consent authority has considered and is satisfied with 


the written request from the applicant that seeks to justify the 


contravention of the maximum building height… 


These development standards were drafted by the Planning Assessment 


Commission utilising the architectural designs enclosed.  The design is therefore 


consistent with the instrument of approval. 


The following revised terms of approval provide further clarity as to the scope of 


flexibility enabled by the instrument to allow for alternative designs.  This enables 


variations which provide a superior built form and/or urban design outcome, that 


are consistent with the intent of the indicative design elements, as follows: 


  B1 Urban Design 


(1) Future development applications are to be generally consistent with the 


following elements of the approved Concept Plan, unless it can be 


satisfactorily demonstrated to the consent authority that a superior built 


form and/or urban design outcome can be achieved with an alternative 


layout, while remaining consistent with the terms of approval and intent of 


the approved Concept Plan: 


  (a) Building footprints 


  (b) Asset Protection Zones widths 


  (c) Internal road location 


  (d) Detention basin location  


…Development sited at the intersection of The Comenarra Parkway and Fox Valley 


Road is to provide activation at ground level to both street frontages, and is to 


address both street frontages and the intersection, and respond to the 


intersection’s location forming a gateway to the precinct. 


Buildings with frontage to Fox Valley Road must have an active street frontage 


and provide a setback of at least 10 metres from the street front boundary. 
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The Concept Plan also specifies the conditions applicable for parking provision for 


commercial developments. 


 B9 Car parking 


(3) The consent authority is to have regard to the provisions of the relevant 


Council Development Control Plan regulating car parking at the time of the 


application, the final Preferred Project Report and any other relevant traffic, 


transport and car parking reports when determining car parking 


requirements for employment generating land uses. 


(4) Applications for non-residential land uses must be accompanied by a 


traffic and car parking assessment prepared by a suitably qualified traffic 


planner, demonstrating that sufficient car parking has been provided having 


regard to the RTA’s Guide to Traffic Generating Developments and Council’s 


DCP requirements. 


The following development standards have been considered: 


Development 


Control 


Standard Compliance/Justification 


Height A8 Building Height f) Commercial 


development in Precinct D: Fox 


Valley Road East site at the 


intersection of The Comenarra 


Parkway and Fox Valley Road shall 


be restricted to a maximum building 


RL of +171. 7m, with plant and lift 


overrun protrusions up to a 


maximum RL of +173.5 m.  


The proposed height was directly referenced 


to inform this development standard and 


therefore is compliant with the Concept Plan.   


This will have minimal visual and amenity 


impacts to nearby properties and is 


consistent with the wider urban design 


considerations applicable under the Concept 


Plan. 


The overall height of each building responds 


to the slope of the site. The design has 


maximised floorspace efficiency, with minor 


protrusions relating to non-habitable voids, 


lift overruns and plants rooms.  


Maximum 


Gross Floor 


Area 


15,000m2 Under the Concept Approval the Fox Valley 


Road East Precinct allows for the provision of 


a total of 15,000m2 commercial floorspace.   
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There is currently approximately 8,000m² of 


floorspace in the SPD HQ administration 


Building at 148 Fox Valley Road. 


The development proposes 6,575 m2 of 


floorspace. Overall, the proposed floorspace 


is below the allocated provision for Precinct D 


Fox Valley Road East and still allows for 


upgrades and improvements to existing 


buildings.  


Landscaping Neighbourhood Centre landscaping 


treatment, as described under the 


Concept Plan. 


As described under the Concept Plan, a 


neighbourhood centre landscaping treatment 


is proposed by including: 


 An emphasis on legibility and circulation. 


 Use of hard and soft landscaping 


elements to promote a hierarchy of 


movement for pedestrian and vehicle 


access. 


 Use of street tree planting to create 


shaded areas and the use of street 


furniture to enhance the local 


environment.  


 Use of landscaping to enhance the 


corner treatment of the building and 


maintain visual connection with the 


pedestrian crossing. 


Parking Parking rates as specified in the Ku-


ring-gai DCP. 


Note. Due to the commercial and 


medical nature of the building, the 


Traffic report refers to Council’s 


Parking DCP with regards to both 


office and medical centre type uses.  


 


Three levels of parking in the basement will 


provide a total of: 


 247 car spaces  


 Of which 9 disabled spaces  


 1 car share space  


 At least 10 motor cycle spaces  


 16 bicycle store spaces. 


The proposed development accommodates 


all parking underground. This is consistent 


with the Concept Plan. The overall intent of 


the Concept Plan allows for a ‘living-working 


community’, whereby Wahroonga Estate 


would be able to be accessed via other 
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modes of transport.  


The parking provision provided within the 


proposed development is deemed 


appropriate to the commercial nature of the 


building to be used by medical professionals 


for consulting purposes on an appointment 


only basis. This is further explained in the 


attached Traffic Report.  


Setbacks  Under the Concept Approval building 


with frontage to Fox Valley Road 


must have a setback of 10 metres,   


with an indicative setback of 6 


metres to Comenarra Parkway. 


The development is consistent with the 10 


metre setback along Fox Valley Road as 


outlined in the Concept Approval and the 6 


metre setback along Comenarra Parkway as 


outlined in the Concept Plan.   


The building setback takes into consideration 


the additional space required to 


accommodate the proposed road widening 


and road upgrades on Comenarra Parkway 


and Fox Valley Way, currently subject to a 


Deed of Agreement between the Seventh- 


Day Adventist Church and Roads & Maritime 


Services (RMS). 


 


Access and 


Pedestrian 


and Cycle 


Movements 


The concept plan reinforces that the 


living-working community    


environment is important to 


encourage alternative transport and 


reduce car dependence and a system 


of pedestrian and cycle linkages has 


been planned across the Estate. 


The proposed development allows for an 


active street frontage and interface with the 


corner of Fox Valley Road and Comenarra 


Parkway. Consideration to pedestrian 


through linkages to the wider Wahroonga 


Estate and surrounding land uses are 


considered.  Further activation of the corner 


of the building has resulted in the building 


being designed to provide direct interface 


with the pedestrian crossing at the 


intersection. 


APZ Setbacks  The Bushfire Protection Assessment 


which accompanied the Concept Plan 


identified: 


 An appropriate level of 


consultation was undertaken 


The proposed development adjoins land 


identified as Category 1 Bushfire Prone 


Vegetation. The existing lot also contains 


unmanaged vegetation. The proposed 


development has consideration for the APZ 
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with the NSW Rural Fire Service. 


 Bushfire safety measures were 


to be implemented relating to 


access/egress, fire-fighting 


access and water supplies, 


construction standards for 


buildings, management of APZ 


vegetation and evacuation 


protocols.  


setbacks, including access and egress, fire-


fighting access and construction materials 


used. The proposed development meets 


bushfire protection measure requirements, 


complying with Section 79BA of the 


Environmental Planning and Assessment 


(EP&A) Act 1979. 


The report finds that the bushfire protection 


measures, applicable to a Class 5 building 


under the objectives of Planning for Bushfire 


Protection 2006, can be met. 


 


3.2 State Planning Requirements  


Ku-ring-gai Planning Scheme Ordinance, Part IIIC – Wahroonga Estate  


The Ku-ring-gai Planning Scheme Ordinance (PSO) contains various planning 


provisions for the Wahroonga Estate, being transferred from the SEPP (Major 


Development) 2005. Only those planning controls specific to the Wahroonga 


Estate under the Ku-ring-gai PSO are applicable to the site. Notwithstanding, the 


Concept Plan is the principal instrument applicable to Wahroonga Estate.  The 


subject site is zoned B1 – Neighbourhood Centre. 


Under the Ku-ring-gai PSO, the objectives of the B1 - Neighbourhood Centre as: 


(1) The objective of the Zone B1 Neighbourhood Centre is to provide a 


range of small-scale retail, business and community uses that serve the 


needs of people who live or work in the surrounding neighbourhood. 


The proposed development is consistent with this objective.  The building will 


provide a range of medical and ancillary uses that will meet the needs of people 


who use and visit Wahroonga Estate and the wider area.   
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3.3 Other Planning Requirements  


Ku-ring-gai Development Control Plan  


The Ku-ring-gai Development Control Plan (DCP) 43 outlines the following rates of 


parking provision. 


Land Use Parking 


Office and Commercial 1 space per 33 m2 GFA plus 1 space if resident manager or 


caretaker. Note.  For development in excess of 200 m2 


GFA, 1 courier space to also be provided in a convenient 


location. Servicing facilities to be provided to the 


satisfaction of Council’s Director Development Control 


 


Based on the proposed gross floor area of 6,575 m², this equates to a 


requirement for approximately 199 car spaces.  The proposed development can 


accommodate 247 cars over three levels of underground parking.  


The proposed development also has consideration for the following criteria.  


Site Planning and 


Environmental Constraints 


The development has regard for tree preservation, 


bushfire protection and heritage items. Other factors 


affecting the site planning and environmental constraints 


of the site are further considered in the accompanying 


Appendices. This includes information to support that the 


development is sited to avoid critically/endangered 


ecological communities, achieves a balance between cut 


and fill, and minimises earthworks, other than to 


accommodate the necessary building footprint and 


basement parking. Setbacks to both streets comply. 


Design Elements The development has considered the following aspects 


through the design stage, in particular the orientation of 


buildings on the corner of the Comenarra Parkway and 


Fox Valley Road. The development’s design has respect 
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for users, visitors and surrounding properties with 


regards to: 


 Set back requirements, 


 Streetscape (both private and public) amenity,  


 The public domain and through connections,  


 Maximum Gross Floor Area, 


 Height of building, and 


 Topography of the site.  


Managing Construction or 


Demolition  


Site management during the demolition, construction 


and operational stages of the proposed development are 


detailed. This includes waste management, tree 


protection and noise control measures. Please refer to 


the attached supporting reports for further details. 
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Section 4: Environmental Assessment 


 


Original Concept Plan 


This section of the report assesses the environment impact of the development on 


the site and in the wider locality. It should be noted that detailed analysis of these 


components was undertaken as part of the Concept Plan.  


 Access, traffic and parking. 


Under the Final Preferred Report and Concept Plan provision was made for a 


total of 1,671 car spaces (including 250 on-street parking spaces) to service 


the non-hospital uses across the Wahroonga Estate.  


 Contamination  


A Phase 1 Contamination Assessment was prepared by Douglas Partners for 


the Wahroonga Estate in November 2008. The scope of works included a site 


walkover, identification of properties, a review of historical aerial photographs, 


and a search of relevant registers and databases. Overall, it was considered 


the site had a low potential for soil and groundwater contamination. 


 Bushfire  


A Bushfire Protection Assessment was prepared during the Concept Plan 


process and identifies that an appropriate and justified level of consultation 


was undertaken with NSW Rural Fire Service. Bushfire safety measures 


addressed issues relating to access/egress, fire-fighting access and water 


supplies, construction standards for buildings, management of APZ vegetation 


and evacuation protocols. 


 Flora and fauna 


A Flora and Fauna Assessment was prepared by Cumberland Ecology in March 


2009. The purpose of the assessment was to examine the ecological values 


and predict the potential impacts of the redevelopment on flora and fauna. 


On the site approximately 5.771 hectares of the 37.077 hectares of native 


vegetation is proposed to be cleared for development, with a further 16.356 


hectares to be managed for asset protection zones (APZ) and 1.36 hectares to 


be managed for bushfire fuel reduction zones. The development is setback 


from the Asset Protection Zone (APZ).  
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 Ecological sustainable development 


The Ecological Sustainable Development Review was prepared in response to 


the Director-General’s Requirements issued under the Part 3A process. ESD 


principles which are incorporated into the Wahroonga Estate and allow for 


flexibility in site configuration and development controls are discussed. 


o Water sensitive urban design (WSUD) – was considered in the ‘Wahroonga 


Estate Flooding and Stormwater Master Plan’. Site stormwater and water 


cycle management infrastructure control flooding, improved water quality 


and conserve and reuse water on-site. WSUD recommendations include 


rainwater tanks, detention basins, wetlands and ponds. 


o Recycling and waste management – reuse has been utilised where viable 


on the site. Future developments will prepare and implement Waste 


Management Plans for demolition, excavation and construction works. 


Measures will be undertaken to achieve effective recycling and waste 


management processes. 


 Heritage  


Australian Museum Business Service prepared a Heritage Impact Assessment 


for the site during the Concept Plan process. Recommendations were made to 


ensure heritage values on the site are protected. For buildings with potential 


heritage significance which are to be relocated or removed, archival recording 


should be undertaken.   


Proposed Development   


Environmental assessment considerations undertaken for this development 


specifically are discussed below.  


4.1  Traffic and Car Parking  


A revised Traffic Report was prepared by Transport and Traffic Planning 


Associates in June 2014, which updated the original report issued to council in 


February 2013.  This assesses the proposed development’s suitability in relation 


to traffic and access arrangements and parking provision over three levels of 


basement parking. 


The Traffic Report confirms the following: 
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 The proposed scheme is compliant with the provisions of the Concept 


Approval and DG’s Assessment.   


 The proposed parking provision will be suitable/appropriate and is 


compatible with Councils DCP criteria. 


 The projected traffic generation will be entirely consistent with that which 


was identified in the assessment undertaken for the Concept Approval and 


there will not be any adverse traffic implications.  


 The proposed access, internal circulation and servicing arrangements will 


be suitable and appropriate.  


 The now proposed upgrade of the intersection of the Comenarra Parkway 


and Fox Valley Road intersection will achieve a significantly better 


operational performance outcome than that identified for the Concept 


Approval. 


4.2   Geotechnical  


A Geotechnical Report was prepared by JK Geotechnics in December 2012 for the 


site located at 172 Fox Valley Road, Wahroonga. Fieldwork and groundwater 


investigations were undertaken as part of the study. The report also provided 


recommendation on site specific issues.  


The Geotechnical Report makes recommendations regarding excavation 


procedures, in particular monitoring of vibrations throughout works and the need 


to obtain dilapidation reports to surrounding properties. Recommendations have 


also been made with regard to stress relief, soil and bedrock support, retaining 


walls, footings and the on-grade floor slab. The site will also require appropriate 


sub grade preparation and pavement design and construction.  


4.3  Contamination 


A Preliminary Stage 1 Environmental Site Assessment investigating the potential 


contamination impacts on the site was prepared by Environmental Impact 


Services (EIS) in January 2013.  


A summary of the site history and records found that the site has been used for 


unknown purposes since 1930, but that records, licences and notices indicated 


the site was not considered to be contaminated. Soil sampling was also 


undertaken as part of the investigation. Testing found the potential for significant 
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widespread soil contamination to be low. The site is considered suitable for the 


proposed development, while demolition and constructions recommendations will 


ensure minimal risk. 


4.4  Bushfire  


A revised Bushfire Report was prepared by Australia Bushfire Protection Planners 


in May 2014 further to the original DA in February 2013. The site is affected by 


the buffer zone to the Category 1 Bushfire Prone Vegetation, located to the north-


east of the proposed development. As such, the proposed development is 


required to comply with provision of Section 79BA of the Environmental Planning 


and Assessment (EP&A) Act 1979 and the Planning for Bushfire Protection Act 


2006.  


Under Section 79BA of the EP&A Act, this development application will be referred 


to the Rural Fire Service (RFS) for further consideration.  


The enclosed report demonstrates that the proposed development meets the 


Planning for Bushfire Protection provisions, including measures such as a 


defendable space, construction standards to address likely levels of radiant heat 


and evacuation provisions.  


4.5  Acoustic 


An Acoustic Report was prepared by Cardno in February 2013 and identified noise 


sources that could potentially affect the occupants of the proposed development. 


The primary noise source affecting the site is traffic noise from the Comenarra 


Parkway and Fox Valley Road (both main collector roads).  


The Acoustic Report identified the following measures will be required to address 


noise intrusion criteria: 


 Double glazing to facades exposed to the Comenarra Parkway and Fox Valley 


Road. 


 Single glazing would be satisfactory along the east facing facade, to the rear 


of the buildings.  


 Consideration of plant noise emissions, with standard measures to be 


implemented.  
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 Consideration of construction noise and vibration impacts, will involve 


implementing noise mitigation measures to achieve compliance with the 


project specific criteria.  


4.6  Flora and Fauna 


A Flora and Fauna Assessment was issued to Council in February 2013. A 


vegetation survey was undertaken by Cumberland Ecology in December 2012 to 


verify vegetation mapping completed by SKM in 2009 and to conduct targeted 


threatened flora surveys. Concurrently, a fauna and flora assessment was carried 


out on and around the site.  


79 flora species recorded, of which 32 are exotic. Vegetation on the site varies in 


condition.  The lot, as it is currently legally identified, contains Sydney Turpentine 


– Ironbark Forest (STIF) community. STIF is identified as an Ecological 


Endangered Community (EEC) under the Threatened Species and Conservation 


(TSC) Act and Critically Endangered Ecological Community (CEEC) under the 


Environmental Protection and Biodiversity Conservation Act. A range of fauna 


habitats is also present on the site, include some threatened species.  


As part of this development application it is proposed to remove six trees. The 


removal of these trees will not impact on the EEC or any threatened species on 


the site. The Arboricultural Report identifies 16 trees on the site, which are to be 


retained as part of the proposed development.  


On and off-site mitigation measures are recommended, including erosion and 


sediment controls and water detention measures. As the development is not 


expected to cause any significant impacts to flora or fauna species the preparation 


of a Species Impact Statement (SIS) is not required.  


4.7  Arboricultural  


An Arboricultural Impact Assessment was prepared by Tree IQ in December 2012 


to assess the condition of 50 existing trees on and surrounding the site.  The 


attached report was issued with the original application in February 2013. 


It is generally considered that trees on the site are of fair to good health and of 


fair to poor structural condition. Existing trees include indigenous species, 
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Australian native and exotic species. Trees located on the site are subject to Ku-


ring-gai Council’s Tree Preservation Order.  


Six trees are required to be removed to accommodate the proposed development 


(Trees 28, 49, 50, 66, 74 and 76). Please refer to the tree plan in the 


Arboricultural Report.  Tree 48 is also proposed to be removed and is not 


considered worthy of the retention. Replacement planting will include the 


installation of approximately 23 trees within the subject site.  


4.8  Heritage  


A Statement of Heritage Impact was prepared by Graham Brooks and Associates 


Heritage Consultants in January 2013. With respect to heritage provisions, the 


site is subject to the Ku-ring-gai Planning Scheme Ordinance (PSO), Part IIIC, 


Condition 26R. 


The nearest heritage item located on the Wahroonga Estate is located to the north 


of the subject site, along Fox Valley Road. The Statement recommends that the 


“proposed development will have no effect on the established heritage 


significance and setting of the listed item at 146-148 Fox Valley Road, 


Wahroonga”. As such, there are no heritage impacts posed by the proposed 


development.  


4.9  Access 


An Access Report was prepared by Morris Goding Accessibility Consulting in 


December 2012 and issued to Council in February 2013. The report discusses 


ingress and egress and appropriate paths of travel. The report also provides 


recommendations regarding accessible sanitary facilities and general car parking 


requirements.  


4.10  Ecological Sustainable Development  


An Ecological Sustainable Development (ESD) Opportunities Report was originally 


prepared by WSP Built Ecology, in December 2012. An updated version was 


issued on May 2014.   It makes recommendations to consider ESD opportunities, 


including: 


 Energy efficiency – 







Section 4: Environmental Assessment 


Statement of Environmental Effects 


 
23 


o Facade design, including shading and glazing, the use of insulation and 


the orientation of buildings. 


o Natural ventilation, to reduce the need for artificial heating and cooling. 


o Renewable energy, including solar hot water and photovoltaic panels. 


 Water efficiency – 


o Efficient fixtures, water recycling and irrigation systems. 


 Indoor environmental quality – 


o Maximising daylight penetration and thermal comfort, and reducing 


indoor air pollutants. 


 Material use – 


o Sourcing from environmentally sensitive sources to ensure material 


consumption is minimised.  


A Section J report was also prepared as part of this report and the development 


must consider for building envelope, glazing and shading design and building 


service utilisation.  


4.11  BCA Report  


A BCA Report was originally prepared by McKenzie Group Consulting in December 


2012.  This was further revised in May 2014 and provides details of the 


requirements affecting the proposed development, including: 


 Structural provisions,  


 Fire services and equipment, 


 Ventilation and smoke hazard management, 


 Emergency lighting, exit signs and warning systems, and  


 Energy efficiency.  


4.12  Landscaping  


A Landscape Plan was prepared by Place Design in February 2013; it was then 


updated in June 2014. This provides details on: 


 Deep soil planting,  


 Layout and types of vegetation to landscape the site, and 


 Different landscaping treatments to be provided in the proposed development, 


including atrium and external plantings.  
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4.12  Waste 


A Waste Management Plan was prepared to identify the different types of waste 


that will be generated throughout the lifecycle of the development – demolition, 


construction and operation. The Plan also provides details on how waste will be 


reused, recycled or disposed. This was reissued in May 2014 


4.13  Crime Assessment  


A Crime Risk Assessment Report was prepared for the proposed development and 


addresses the principles of Crime Prevention Through Environmental Design 


(CPTED). In particular, it identifies how the proposed development addresses 


surveillance, access control and space/activity management.  


The proposed development will provide for good street activation, connecting to 


the wider Wahroonga Estate and existing surrounding land uses.   This was 


updated in May 2014. 


 


4.14  Fire Engineering Report 


A Fire Engineering Report was originally prepared by WSP in February 2013 and 


was updated in May 2014 to accompany the revised application. This addresses 


non-compliances with Deemed-to-Satisfy Provisions of the BCA.  
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Section 5: Conclusion 


 


This Statement of Environmental Effects (SEE) confirms there will be no 


significant impacts caused by the proposed development at 172 Fox Valley Road, 


Wahroonga.    


 


The development proposal addresses relevant planning provisions and meets the 


intended objectives of the Concept Plan to provide new premises on this site in 


Precinct D: Precinct D Fox Valley Road East. The development will accommodate 


professional activities, which support the core health related functions of The 


Seventh-Day Adventist Hospital. 


 


The proposed development ensures amenity, accessibility in the wider context 


and long term sustainability of Wahroonga Estate and its built and natural 


surrounds. The design and layout considers the private amenity of residents in the 


surrounding area.   Good pedestrian linkages to the broader campus are ensured, 


particularly with Precinct C: Central Hospital via the neighbourhood centre, which 


is planned to accommodate mixed use development (on the opposite corner of 


Fox Valley Road and Comenarra Parkway).  


Minor impacts will be mitigated through responsive design and engineering 


solutions to provide an attractive, functional and safe environment for visitors, 


residents and businesses.  These measures are assessed and explained in the 


attached technical drawings and reports. 


This SEE demonstrates that the development presents no significant 


environmental, social or economic impacts to the public or surrounding 


properties. The scale and design of the development is in character with land use 


zone and supports the functions of the Hospital and Wahroonga Estate within the 


context of the wider local community. This development application should be 


assessed on its own merits taking into consideration the long term role that 


Wahroonga Estate has in providing many benefits to the wider economic, social 


and environmental conditions in the area. In conclusion, the carrying out of these 


works is considered an optimum use of the site, deserving of Ku-ring-gai Council’s 


support and development approval.   
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 Access Report (February 2013) 


 Acoustic Report (February 2013) 


 Arboricultural Impact Assessment (February 2013) 


 Architectural Drawings (May 2014) 


 BCA Report (May 2014) 


 Bushfire Report (June 2014) 


 Civil Design Report and Civil Drawings (June 2014) 


 Contamination Report - Phase 1 Preliminary Site Assessment (January 2013) 


 Crime Assessment Report (May 2014) 


 ESD Report (May 2014) 


 Fire Engineering Report (May 2014) 


 Flora and Fauna Report (February 2013) 


 Geotechnical Report  (February 2013) 


 Heritage Impact Statement (February 2013) 


 Instrument of Approval MP07_0166 MOD 4 (April 2014)  


 Landscape Plan (June 2014) 


 Traffic Report (June 2014) 


 Waste Management Plan (May 2014) 
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ENVIRONMENTAL PLANNING & ASSESSMENT ACT 1979 


DETERMINATION OF MAJOR PROJECT NO. 07_0166 


 


CONCEPT PLAN FOR WAHROONGA ESTATE 


 


I, the Minister for Planning, having considered the matters in section 75O(2) of the Environmental Planning & 
Assessment Act 1979 (the Act), determine: 


a) under section 75O(1) of the Act, to approve the Concept Plan for the project as described in Schedule 1, 
subject to the terms and further assessment requirements set out in Schedule 2. 


b) under section 75P (1)(b) of the Act, approval to carry out the project or any particular stage of the project 
is to be subject to the provisions of Part 4 of the Act, except where it meets the criteria in Schedule 1 of 
the Major Development SEPP. 


c) under section 75P(1)(a) and 75P2(c) that future development be subject to the requirements set out in 
Parts A and B of Schedule 2. 


This approval applies to the plans, drawings and documents cited by the proponent in their Environmental 
Assessment, Preferred Project Report and Statement of Commitments, subject to the further assessment 
requirements in Schedule 2. 


The reasons for the further assessment requirements are to: 


(a) ensure the site is appropriately managed for the proposed uses; 


(b) adequately mitigate the environmental impacts of the development; 


(c) reasonably protect the amenity of the local area; and 


(d) protect the public interest. 
 
 
 
SIGNED 


The Hon Tony Kelly MLC 
Minister for Planning 


Sydney, 31 March 2010 
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SCHEDULE 1 
 


PART A – PROJECT  


Proponent: Johnson Property Group 


Application made to: Minister for Planning 


Major Project Number: 07_0166 


On land comprising: Lot 621 DP 1128314, Lots 50 to 61 DP 1017514, Lots 1 to 13 DP 834969, Lot 4 DP 
213978, Lots 1 and 2 DP 834960, Lot 1 DP 834961, Lots 7 and 8 DP 834961, Lots 1 
to 4 DP 834967, Lot 29 DP 1115041, Lot 3 DP 338598, Lot B DP 341601, Lots C and 
D DP 366127, Lots 1 and 2 DP 410875, Lots 1 to 4 DP 834963, Lots 3 to 6 DP 
834964, Lots 7 and 8 DP 834966, Lots 4 to 6 DP 834965, Lots 1 to 3 DP 834962, Lot 
800 DP 752031, Lots 50 to 52 DP 880017, Lots 1 and 2 DP 834968. 


Local Government Area: Ku-ring-gai Local Government Area and Hornsby Local Government Area 


Approval in summary for: Concept Plan for the proposed expansion of the Sydney Adventist Hospital by an 
additional 28,000m² of hospital floor space, the development of up to 500 low, 
medium and high density residential dwellings, student accommodation, seniors 
housing, 18,000m² of retail and commercial uses, 9,000m² for a K-12 school, 3,500m² 
for an upgraded faculty of nursing, 3,200m² for church uses, 31.4 hectares of 
conservation lands and associated infrastructure. 


Capital Investment Value: $573.31 million 


Type of development: Concept Plan approval under Part 3A of the Act. 


Determination made on:  


Determination: Concept Plan approval is granted subject to the terms and further assessment 
requirements in Schedule 2. 


Date of commencement of 
approval: 


This approval commences on the date of the Minister’s approval. 


Date approval will lapse: 5 years from the date of determination unless specified action has been taken in 
accordance with Section 75Y of the Act 


 
PART B – DEFINITIONS 


The following definitions apply to this approval: 


 


Act, the  NSW Environmental Planning and Assessment Act, 1979 (as amended) 


Concept Plan Plan approved by this instrument, as defined by the Environmental Assessment and 
Preferred Project Report 


Council Ku-ring-gai Municipal Council and Hornsby Shire Council 


DEWHA Commonwealth Department of the Environment, Water, Heritage and the Arts 


Director-General, the Director-General of the NSW Department of Planning 


Environmental 
Assessment (EA) 


The Wahroonga Estate Redevelopment Incorporating Sydney Adventist Hospital 
Environmental Assessment and Concept Plan prepared by Urbis and dated April 2009 


GFA Gross floor area 


Wahroonga Estate site has the same meaning as the land identified in Part A of this schedule 


Minister, the  Minister for Planning 


Preferred Project Report 
(PPR) 


Wahroonga Estate Redevelopment Incorporating Sydney Adventist Hospital Final 
Preferred Project Report and Concept Plan, prepared by Urbis on behalf of Johnson 
Property Group and dated January 2010 


Proponent Johnson Property Group 
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Regulation NSW Environmental Planning and Assessment Regulations 2000 (as amended) 


RTA NSW Roads and Traffic Authority 


Statement of Commitments Revised Statement of Commitments submitted as part of the Preferred Project Report. 
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SCHEDULE 2 


CONCEPT PLAN APPLICATION NO. MP 07_0166 


 
PART A – ADMINISTRATIVE TERMS OF APPROVAL 


A1 Development Description 


(1) Concept Plan approval is granted only to the carrying out of development solely within the Concept Plan 
area as described in the document titled Wahroonga Estate Redevelopment Incorporating Sydney 
Adventist Hospital Environmental Assessment and Concept Plan dated April 2009, as amended by the 
Wahroonga Estate Redevelopment Incorporating Sydney Adventist Hospital Final Preferred Project 
Report and Concept Plan dated January 2010, and the appendices of the document titled Wahroonga 
Estate Redevelopment Incorporating Sydney Adventist Hospital Preferred Project Report and Concept 
Plan dated September 2009, prepared by Urbis including: 


(a) An additional 28,000m2 of floor space (providing a total of 94,00m2) for upgrade and expansion of 
the Sydney Adventist Hospital 


(b) Up to a total of 500 private residential dwellings across the site 


(c) 17,000m2 for seniors living in the Mount Pleasant Precinct 


(d) 16,000m² of commercial floor space in the Fox Valley Road East and Central Hospital Precincts 


(e) 14,500m2 of floor space for Student Accommodation / Hostels / Group Homes / Boarding Houses in 
the Central Hospital Precinct 


(f) 9,000m² of floor space for a K-12 school in the Central Church Precinct 


(g) 3,500m² for expansion of the Faculty of Nursing in the Central Hospital Precinct 


(h) 3,200m² of floor space for church uses of in the Central Church Precinct 


(i) 2,000m² of retail floor space in the Central Hospital Precinct 


(j) The provision of 31.4 hectares of environmental conservation lands. 


A2 Development in Accordance with Plans and Documentation 


(1) The development shall generally be in accordance with the following plans and documentation (including 
any appendices therein): 


(a) Wahroonga Estate Redevelopment Incorporating Sydney Adventist Hospital Environmental 
Assessment and Concept Plan dated April 2009, as amended by the Wahroonga Estate 
Redevelopment Incorporating Sydney Adventist Hospital Final Preferred Project Report and 
Concept Plan dated January 2010, and the appendices of the document titled Wahroonga Estate 
Redevelopment Incorporating Sydney Adventist Hospital Preferred Project Report and Concept 
Plan dated September 2009, prepared by Urbis 


Except as otherwise provided for in the Department’s administrative terms of approval and further 
assessment requirements as set out in this Schedule. 


(2) In the event of any inconsistencies between the administrative terms of approval and further assessment 
requirements of this concept approval and the plans and documentation described in this Schedule, the 
administrative terms of approval and further assessment requirements of this concept approval prevail. 


(3) Future development subject to Part 4 of the Act is to be generally consistent with the terms of the 
approval of the Concept Plan, under section 75P(2)(a) of the Act. 
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A3 Gross Floor Area 


(1) The maximum gross floor area for each precinct is detailed in the following table: 


Precinct Maximum Gross Floor Area 
(m2) (excluding dwellings) 


Maximum Gross Floor Area (m2) by 
land uses 


Precinct A: Mount Pleasant 17,700m² 17,700m² Seniors Housing 


Precinct B: Central Church 12,200m² 9000m² Education 


3,200m² Place of Public Worship 


Precinct C: Central Hospital 115,000m² 94,000m Hospital & Facilities 


13,000m² Student Accommodation  
1,500m² Hostels / Group Homes / 
Boarding Houses 


3,500m² Faculty of Nursing 


2,000m² Retail 


1,000m² Commercial 


Precinct D: Fox Valley 15,000m² 15,000m² Commercial 


Precinct E: Residential East N/A  


* Note the maximum 500 dwellings permitted in Condition A4 of this approval are not included in this table. 


A4 Dwellings  


(1) The maximum dwellings / other accommodation types for each precinct is detailed in the following table: 


Precinct Maximum Dwellings 


Precinct A:  Mount Pleasant 16 Dwelling Houses 


38 Townhouses 


27 Residential Flat Building Dwellings 


Precinct B:  Central Church 9 Dwelling Houses 


200 Residential Flat Building Dwellings 


Precinct C:  Central Hospital 3 Dwelling Houses 


105 Residential Flat Building Dwellings 


Precinct D:  Fox Valley Road East 8 Dwelling Houses 


88 Residential Flat Building Dwellings 


Precinct E:  Residential East 6 Dwelling Houses 


A5 Approval authority 


(1) In the event that Council is the consent authority for any future applications on the site, any reports 
specified in the Statement of Commitments to be submitted to the Director-General for approval, shall be 
submitted to the relevant Council for approval. 


A6 Approvals by the Director-General 


(1) If any of the terms of the approval specify that an agreement is to be made between the proponent and a 
government agency or council, all parties to the agreement are to act reasonably. If no agreement is 
reached within 3 months of the commencement of negotiations, the issue can be referred to the Director-
General for a decision. Full details of the discussions and the dispute are to be provided in order for the 
Director-General to make a decision. 


A7 Lapsing of Approval 


(1) Approval of the Concept Plan shall lapse 5 years after the determination date in Schedule 1 Part A, 
unless an application is submitted to carry out a development for which concept approval has been 
given. 
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PART B – FURTHER ASSESSMENT REQUIREMENTS 
 
B1 Urban design 
(1) Future development applications are to be generally consistent with the following elements which are 


indicative in the approved Concept Plan: 
(a) Building footprints 
(b) Asset Protection Zone widths 
(c) Internal road location 
(d) Detention basin location 


(2) Buildings are to be sited to avoid critically / endangered ecological communities, achieve balance 
between cut and fill, minimise earthworks, provide adequate solar access and minimise impacts on 
privacy and overshadowing of residential uses within and surrounding the site. 


(3) Development sited at the intersection of The Commenara Parkway and Fox Valley Road in the Central 
Hospital Precinct is to provide activation at ground level to both street frontages.  


(4) Buildings with frontage to Fox Valley Road must have an active street frontage and provide a setback of 
at least 10 metres from the street front boundary. 


 
B2 Proposed hospital facilities 
(1) Any future application for the hospital is to address the following: 


(a) Layout of hospital buildings and associated facilities 
(b) Design of buildings and relationship with surrounding development 
(c) Traffic management measures (including facilities such as stopping bays, bus facilities, car 


parking and vehicular access arrangements). 
 
B3 Proposed school facilities 
(1) Any future application for the proposed school, is to address the following: 


(a) Layout of school buildings and associated facilities including the proposed oval 
(b) Design of buildings and relationship with surrounding development 
(c) Traffic management measures (including facilities such as stopping bays, bus facilities, drop off 


and pick up areas, car parking and vehicular access arrangements). 
(2) The location of the proposed school oval must avoid direct and indirect impacts on critically / 


endangered ecological communities. 
 
B4 Biodiversity 
(1) A Biodiversity Management Plan is to be prepared  by the Proponent prior to any further application and 


approved by DEWHA.  The Plan is to include: 
(a) Vegetation Management Plan 
(b) Pest and Weed Plan 
(c) Hydrology and Nutrient Management Plan 
(d) Habitat Corridor and Linkages Management Plan 
(e) Fire Management Plan 
(f) Management Plan outlining public access and impacts on the conservation land (E2 


Environmental Conservation zone) 
(g) Ownership, management, maintenance and monitoring responsibilities for conservation land 


(E2 Environmental Conservation zone) and funding arrangements. 
(2) The design and location of buildings, driveways and access for new development in the Mount Pleasant 


and Residential East precincts should avoid direct and indirect impacts on Sydney Turpentine Ironbark 
Forest and maximise retention of the ecological community. 


 
B5 Bushfire protection 
(1) All Asset Protection Zones are to be located outside of the conservation land as shown in the approved 


Concept Plan unless required for development constructed prior to the date of this instrument. 
(2) Uses constituting ‘Special Fire Protection Purposes’ as defined in Planning for Bushfire Protection 2006 


are to be undertaken in consultation with the NSW Rural Fire Service. 
(3) All Asset Protection Zones and other bushfire protection measures are to comply with Planning for 


Bushfire Protection 2006. 
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B6 Road design and construction 
(1) The final internal road network design should avoid critically / endangered ecological communities, 


respect existing natural topography and minimise earthworks. 
(2) Development applications for the internal road network in the Central Church Precinct must demonstrate 


that the proposal accommodates the requirements for the proposed school, including appropriate 
vehicular access arrangements, that school car parking facilities are provided at grade or below ground, 
that provision has been made for necessary bus facilities and the location of allocated on-street parking 
spaces for the car share scheme. 


(3) The internal road network is to be designed and constructed in accordance with relevant Council 
Development Control Plans and to the satisfaction of the relevant roads authority. 


(4) Road works are to be carried out in accordance with the construction standards prescribed in Planning 
for Bushfire Protection 2006. 


 
B7 Agency road requirements 
(1) A binding Deed of Agreement is to be entered into between the Proponent and the RTA to undertake the 


following works, as detailed in the Authority’s submission on the Environmental Assessment dated       
18 June 2009: 


1. Reconstruction / upgrading of the existing traffic signals at the following locations: 
a)          The Comenarra Parkway / Fox Valley Road 
b)          Pacific Highway / Fox Valley Road  
c)          The Comenarra Parkway / Kissing Point Road 


2. Intersection improvements at the following locations: 
(a)          Fox Valley Road with site accesses to the Precinct 


3. Widening The Comenarra Parkway to provide two traffic lanes in each direction between Fox 
Valley Road and Browns Road. 


4. Widening Fox Valley Road between The Comenarra Parkway and the northern boundary of the site 
to accommodate two travel lanes in each direction.  In addition, two southbound travel lanes must 
be provided along Fox Valley Road from the Pacific Highway to the site. 


The Agreement is to outline the extent of work including lane configuration, timing of work and costs, 
and is to be signed and executed prior to the release of the first Construction Certificate for the site. 


(2) The Proponent is to install full time No Right Turn signage at the intersection of Mount Pleasant Avenue 
and Pennant Hills Road prior to the release of the first Construction Certificate for the Mount Pleasant 
Precinct.  A Traffic Management Plan (TMP) detailing the no right turn restrictions must be submitted to 
the RTA and Council’s Local Traffic Committee for approval, prior to installation of the signage. 


(3) Road works impacting Council’s local road network are to be undertaken to the satisfaction of the 
relevant Council. 


 
B8 Transport 
(1) A Work Place Travel Plan and Transport Access Guide are to be submitted for approval with 


development applications proposing employment generating activities (eg. for commercial development 
in the Central Hospital and Fox Valley Road East Precincts, the proposed school, Faculty of Nursing and 
hospital activities) 


(2) All signposting and other bus infrastructure improvement works required for the proposed development 
are to be funded by the Proponent. 


(3) A Bicycle and Pedestrian Linkages Plan for the site is to be submitted for approval with the first project 
or development application in the Central Hospital or Central Church precincts.  The plan is to include 
details in relation to: 
(a) Internal linkages within the site; 
(b) Linkages between the Mount Pleasant precinct and other areas within the site; 
(c) Linkages to existing formal Council networks for pedestrians and cyclists. 


 
B9 Car parking 
(1) Residential car parking rates are to be determined having regard to the rates specified in the Preferred 


Project Report. 
(2) Residential car parking is to be provided at grade or below ground level within the footprint of the 


building. 
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(3) The consent authority is to have regard to the provisions of the relevant Council Development Control 
Plan regulating car parking at the time of the application, the final Preferred Project Report and any other 
relevant traffic, transport and car parking reports when determining car parking requirements for 
employment generating land uses. 


(4) Applications for non-residential land uses must be accompanied by a traffic and car parking assessment 
prepared by a suitably qualified traffic planner, demonstrating that sufficient car parking has been 
provided having regard to the RTA’s Guide to Traffic Generating Developments and Council’s DCP 
requirements. 


 
B10 Aboriginal heritage 
(1) The consent authority is to consider during assessment of future project or development applications 


any measures that should be put in place for development in the Coups Creek corridor should Aboriginal 
sites be uncovered during construction activities. 


 
B11 Stormwater management  
(1) A Stormwater Management Plan is to be submitted for approval with all project and development 


applications for building works as relevant, and is to demonstrate that water sensitive urban design 
measures have been integrated into the development. 


(2) The consent authority is to consider Ku-ring-gai Council’s DCP 47 – Water Management and Hornsby 
Councils Sustainable Water DCP during the assessment of development applications. 


 
B12 Geotechnical issues 
(1) The consent authority is to be satisfied that future project or development applications incorporate high 


quality engineering design and that appropriate construction techniques are employed for development 
in the north-eastern portion of the site on land with gradients in excess of 10 degrees. 


(2) The consent authority is to be satisfied that future project or development applications demonstrate that 
filled areas (especially along the northern edges of the car parks associated with the hospital) have been 
reviewed for stability. 


 
B13 Contamination 
(1) A Phase 2 Detailed Site Contamination Assessment in accordance with State Environmental Planning 


Policy No 55 – Remediation of Land and associated guidelines is to be submitted for approval with the 
first project or development application for development in or adjacent to potentially affected areas 
identified in the Phase 1 Contamination Assessment. 


(2) Contaminated spoil should be treated and disposed of using best practice techniques. 
(3) Uncontaminated fill is to be reused rather than land filled. 
 
B14 Construction management and staging 
(1) A Construction Management Plan addressing impacts on traffic, local amenity, noise, vibration, sediment 


and erosion control is to be submitted for approval with all project and development applications. 
(2) A Staging Plan including details of proposed bulk earth works is to be submitted for approval with the 


first project or development application for building works in each precinct. 
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Executive Summary 


 


S1 Introduction 


Cumberland Ecology Pty Ltd has been engaged to prepare a Flora and Fauna Assessment 


for the proposed redevelopment of land located at 172 Fox Valley Road, Wahroonga NSW 


(the subject site). The land falls within a broader area known as “Wahroonga Estate” (the 


subject land) and forms part of the Seventh Day Adventist Hospital. 


The proposed development involves the demolition of the existing two buildings and the 


construction of three buildings and car parking in their place. The proposed buildings will be 


up to four stories in height, and will contain an underground car park.  


S2 Methods 


A flora and fauna study of the subject land has previously been undertaken by Conacher 


Travers in 2004 and Cumberland Ecology in 2008. Additionally, Sinclair Knight Mertz (SKM) 


undertook vegetation mapping studies on the subject land as part of the approval process in 


2009. Information on vegetation community mapping, and species recorded, particularly 


threatened species was extracted from these studies for use in this report.  


A vegetation survey was undertaken on the 20
th
 of December, 2012. The purpose of the 


survey was to ground truth the vegetation mapping undertaken by SKM in 2009 and to 


conduct targeted threatened flora surveys.  The survey was conducted in accordance with the 


(then) DEC Threatened Biodiversity Survey and Assessment Guidelines for Development and 


Activities (Working Draft) (DEC (NSW) 2004).  The survey involved the following: 


 Random meander surveys to detect flora species across the subject site and to 


ground-truth existing mapping; 


 Targeted searches for threatened flora known or considered likely to occur within 


the subject site; and 


 Targeted searches for endangered ecological communities (EECs) known or 


considered likely to occur within the subject site. 


At the same time as the vegetation survey, a fauna survey and habitat assessment was 


undertaken across the subject site.  More detailed fauna trapping surveys were not 


considered necessary as extensive fauna surveys have previously been undertaken in the 


subject land, and the faunal diversity is considered to be well understood.  
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S3 Results 


The vegetation within the subject site varies in condition, with remnant native vegetation to 


the east of the site existing as a managed APZ, and the remainder of the site existing as 


mown grassland and managed garden. The following vegetation communities were identified 


on the subject site: 


 Sydney Turpentine - Ironbark Forest (STIF); and 


 Cleared Land with Scattered Trees. 


STIF is listed as an EEC under the TSC Act and as a Critically Endangered Ecological 


Community (CEEC) under the EPBC Act.  


79 flora species were recorded on the subject land, of which 32 were exotic. Exotic species 


cover a significant area of the site, especially within the cleared and developed areas.  


Vegetation within and adjacent to the subject site was found to provide potential habitat for a 


range of native vertebrate fauna species, including birds, terrestrial and arboreal mammals, 


bats and reptiles. A range of fauna habitats are present throughout the broader subject land, 


and include: 


 Fruit, nectar and seed producing trees and shrubs; 


 Creek and drainage lines with associated aquatic habitats; 


 Rocky overhangs, platforms with exfoliated rock and rock crevices; 


 Moderately dense to dense understorey; 


 Moderately dense to dense groundcover; 


 Leaf litter and fallen logs; 


 Hollow-bearing trees; 


 Cleared mown areas and planted gardens; 


 Buildings; and 


 Refuse. 


Although not recorded during the current field surveys, the following threatened species have 


been detected within the subject lands during previous surveys: 


 Powerful Owl (Ninox strenua); 


 Grey-headed Flying-fox (Pteropus poliocephalus); and 
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 Eastern False Pipistrelle (Falsistrellus tasmaniensis). 


In addition to those species recorded from the subject land, the following threatened species 


are considered to have potential to utilise foraging habitat within the subject site: 


 Barking Owl (Ninox connivens) 


 Little Lorikeet (Glossopsitta pusilla); 


 Swift Parrot (Lathamus discolor); 


 Regent Honeyeater (Anthochaera phrygia); 


 Glossy Black-Cockatoo (Calyptorhynchus lathami); 


 Gang-gang Cockatoo (Callocephalon fimbriatum); 


 Large-eared Pied-bat (Chalinolobus dwyeri); 


 Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis); 


 Southern Myotis (Myotis macropus); 


 Greater Broad-nosed Bat (Scoteanax rueppellii);and 


 Eastern Free-tail Bat (Mormopterus norfolkensis). 


S4 Impact Assessment 


Ten trees will be removed as a result of RMS road widening, and will be assessed under a 


separate impact assessment. A further eleven trees will be removed to allow for the 


construction the proposed development.  Of those, three are diagnostic canopy species of 


STIF, including Syncarpia glomulifera (Turpentine), Eucalyptus pilularis (Blackbutt) and 


Pittosporum undulatum (Native Daphne). A further two Syncarpia glomulifera (Turpentine), 


may be impacted in the future through incursion into their Tree Protection Zones. These trees 


comprise a canopy area of approximately 60 m
2
, which equates to 0.006 ha, and occurs on 


the degraded boundary of a large vegetation patch. The removal of this tree is not considered 


to constitute a significant impact to the STIF C/EEC. 


Additional indirect impacts have the potential to occur if not mitigated appropriately. These 


include changes to hydrology, alteration of light regimes and an increase in edge effects on 


the vegetation. 


The removal of the small area of fauna habitat for the project is not considered likely to have a 


significant impact on any threatened species occurring on the site, or with potential to occur 


on the site. The removal and modification of approximately 0.05 ha of habitat is not 


considered significant considering the amount of similar habitat present in adjacent areas and 


reserved in national parks within the locality. 
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S5 Mitigation 


A range of mitigation measures are proposed to avoid both on and off-site impacts. These 


include erosion and sediment control to avoid stormwater and sediment runoff, the 


implementation of on-site water detention measures to minimise long term downslope 


impacts, pre-clearance surveys to relocate any fauna present, signage to ensure that no 


unnecessary clearing occurs, and protection of trees to be retained through fencing. 


S6 Conclusion 


No significant impact is predicted to occur to threatened species or C/EECs as a result of the 


development, and the preparation of a Species Impact Statement (SIS) is not warranted.
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Chapter 1 
 


Introduction 


 


1.1 Purpose 


Cumberland Ecology Pty Ltd has been engaged to prepare a Flora and Fauna Assessment 


and Biodiversity Statement for the proposed redevelopment of land located at 172 Fox Valley 


Way, Wahroonga NSW (the subject site). The land falls within a broader area known as 


“Wahroonga Estate” (the subject land) and forms part of the Seventh Day Adventist Hospital. 


The objectives of this report are to: 


 Describe and map the vegetation communities on the subject site; 


 Describe fauna habitats and fauna usage of the subject site; 


 Assess the likelihood of threatened species as listed under the NSW Threatened 


Species Conservation Act 1995 (TSC Act) and the Commonwealth Environment 


Protection and Biodiversity Conservation Act 1999 (EPBC Act) occurring on the 


subject land; 


 Formally assess the impacts of the proposed development in terms of the Director 


General’s Requirements issued for the assessment of the project under Part 5a of 


the Environmental Planning and Assessment Act 1979; 


 Recommend mitigation measures to reduce the impacts of the proposed 


development on flora and fauna; and 


 Assess the proposed development’s consistency with the approved Biodiversity 


Management Plan (Cumberland Ecology, 2010). 


1.2 Site Description 


1.2.1 Location 


The subject site occurs to the north-east of the intersection of The Comenarra Parkway and 


Fox Valley Way in Wahroonga, NSW (shown in Figure 1.1). The subject site is approximately 


0.68 ha in size. The subject site is bounded to the east by remnant native vegetation and to 


the north, west and south by existing development. The subject site contains two buildings 
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and is currently utilised as an aged care facility. The current land uses on the subject land 


include; the Sydney Adventist Hospital; Adventist Church Regional Headquarters and 


administration offices; Seventh-day Adventist Churches; a primary school; medical practices; 


Normanhurst Adventist Retirement Village and staff housing.  A large portion of the subject 


land is currently undeveloped. 


1.2.2 Zoning 


The subject site occurs within an area currently zoned as B1 (Neighbourhood Centre). The 


zoning of the adjacent vegetation is E2 (Environmental Conservation).  


1.2.3 Soils and Topography 


The subject site occurs within the Glenorie soil landscape. This landscape occurs along the 


ridgeline following Fox Valley Road. The form of this landscape is undulating to rolling low 


hills on Wianamatta Group Shales. Soils are shallow to moderately deep (<100 cm) Red 


Podzolic soils on crests; moderately deep (70-150cm) Red and Brown Podzolic soils on upper 


slopes; deep (>200cm) Yellow Podzolic soils on upper slopes and Humic Gleys, Yellow 


Podzolic Soils and Gleyed Podzolic soils along drainage lines(Chapman and Murphy 1989) . 


The site elevation varies between 160 and 170 metres Australian Height Datum (AHD) with 


slopes generally 0 – 10
o
, generally sloping from west to east. 


1.2.4 Hydrology 


The subject land slopes away from Fox Valley Road and The Comenarra Parkway. The 


subject site has an easterly aspect and drains into Fox Valley Creek. This creek is a tributary 


of the Lane Cove River. 


A stormwater pipe currently discharges water into the Asset Protection Zone (APZ) to the east 


of the extant buildings.  


1.3 Proposed Development 


The proposed development involves the demolition of the existing two buildings and the 


construction of three buildings and associated infrastructure in their place (see Figure 1.2). 


The proposed buildings will be up to four stories in height, and will contain an underground 


car park.  


The proposed development will be located within the existing cleared footprint of the site with 


the exception of several trees that are proposed to be cleared for the construction of the 


underground car park access. Additionally, understory and small tree clearing is proposed to 


occur within the APZ to the east of the site to facilitate access for the construction of the 


development. 


An assessment of the development’s consistency with the approved BMP can be found in 


Appendix D of this report. 







 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
1.3 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


  


1.4 Terminology 


The following terminology is used throughout the report: 


 BMP abbreviates the approved Biodiversity Management Plan for the Wahroonga 


Estate, prepared by Cumberland Ecology; 


 Subject site is defined as the parcel of land on which development is proposed, 


located at 172 Fox Valley Way, Wahroonga, NSW; 


 Subject land refers to the total parcel of land owned by the Seventh Day Adventist 


Church, “Wahroonga Estate”; 


 Study area refers to the subject land and immediate surrounds that may be 


indirectly affected by the proposal; 


 Locality refers to the land within a 5km radius of the subject site; 


 TSC Act abbreviates the Threatened Species Conservation Act 1995; 


 EPBC Act abbreviates the Environment Protection and Biodiversity Conservation 


Act 1999; 


 EP&A Act abbreviates the Environmental Planning and Assessment Act 1979; and 


 Threatened species refers to those flora and fauna species listed as vulnerable, 


endangered or critically endangered under the TSC Act or EPBC Act. 
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Chapter 2 
 


Methods 


 


2.1 Literature Review and Database Analysis 


A flora and fauna study of the subject land has previously been undertaken by Conacher 


Travers in 2004 and Cumberland Ecology in 2008. Additionally, Sinclair Knight Mertz (SKM) 


undertook vegetation mapping studies on the subject land as part of the approval process in 


2009. Information on vegetation community mapping, and species recorded, particularly 


threatened species was extracted from these studies for use in this report.  


The vegetation mapping of the Sydney 1:100,000 map sheet (Benson and Howell 1994) was 


used to determine the vegetation communities that occurred on the subject land and to 


standardise the vegetation community names that have been used in this report. 


The Atlas of NSW Wildlife and the EPBC Act Protected Matters Search Tool were consulted 


for records of threatened flora and fauna species and endangered ecological communities 


listed under the TSC Act and EPBC Act respectively. The Atlas of NSW Wildlife search 


included all records within the Ku-ring-gai LGA and the EPBC Act Protected Matters search 


included all protected matters that may occur in a 10km radius. 


The following documents were reviewed to inform this assessment: 


 Ku-ring-gai Council (2010) Guidelines for Development Activities; 


 Ku-ring-gai Council (2012) Pre-development Application Meeting Minutes: 


PRE0073/12 (185 Fox Valley Road, Wahroonga, NSW, 2076); 


 Urbis (2010) Wahroonga Estate Redevelopment Final Preferred Project Report 


and Concept Plan; 


 TreeIQ (2014) Arboricultural Impact Assessment Tree Protection Specification – 


172 Fox Valley Road Wahroonga 


 MBMO (2014) Site Plan 12008 DA 09; 


 Cumberland Ecology (2009) Flora and Fauna Assessment for a Part 3A 


Assessment for the Proposed Redevelopment of “Wahroonga Estate”’; 
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 Sinclair Knight Merz (2009) Wahroonga Estate Redevelopment Ecological 


Assessment Report; 


2.2 Flora Survey 


A flora survey was undertaken on the 20
th
 of December, 2012. The purpose of the survey 


was to ground truth the vegetation mapping undertaken by SKM in 2009 and to survey the 


flora species present.  The survey was conducted in accordance with the (then) DEC 


Threatened Biodiversity Survey and Assessment Guidelines for Development and Activities 


(Working Draft) (DEC (NSW) 2004).  The survey involved the following: 


 Random meander surveys to detect flora species across the subject site and to 


ground-truth existing vegetation mapping; 


 Targeted searches for threatened flora known or considered likely to occur within 


the subject site; and 


 Targeted searches for endangered ecological communities (EECs) known or 


considered likely to occur within the subject site. 


The relative abundance of flora species within each transect was approximated using a 


relative abundance scale. This scale defines species as rare to common, based on their 


relative abundance to other species in the transect.  The flora survey locations are shown in 


Figure 2.1. 


Within the transects, all vascular flora species present were identified to species level where 


possible, and recorded.  All vascular plants recorded or collected were identified using keys 


and nomenclature provided in Harden (Harden 1990-1993).  Where known, taxonomic and 


nomenclatural changes have been incorporated into the results, as derived from PlantNET 


(Botanic Gardens Trust 2011). 


2.3 Fauna Survey 


2.3.1 Fauna Searches 


As the site has been studied previously, detailed fauna trapping surveys were not 


considered necessary during the field survey in December, 2012.  


An active search for fauna species was undertaken by two ecologists during the field survey, 


which included the inspection of potential amphibian and reptile habitat. All fauna species 


observed or heard calling were recorded and added to the species list for the site.   


Fauna surveys previously undertaken within the study area include: 


 Nocturnal spotlighting;  


 Bat echolocation call detection;  
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 Arboreal and terrestrial mammal trapping using Elliott Type A & B traps and cage 


traps;  


 Arboreal and terrestrial mammal habitat searches;  


 Habitat tree assessment;  


 Amphibian searches;  


 Reptile searches;  


 Playback of recorded owl calls; and  


 Diurnal and nocturnal bird surveys.   


2.3.2 Habitat Assessment 


Fauna habitat assessments were undertaken in conjunction with flora surveys during the 


field survey.  Fauna habitat assessments included consideration of important indicators of 


habitat condition and complexity including the occurrence of microhabitats such as tree 


hollows, fallen logs, bush rock and wetland areas such as creeks and soaks.  An 


assessment of the structural complexity of vegetation, the age structure of the forest and the 


nature and extent of human disturbance throughout the subject land was also undertaken 


and considered.  Structural features considered included the nature and extent of the 


understorey and ground stratum, extent of canopy and flowering characteristics. 


Hollows were used as a general indication of habitat quality for arboreal fauna, and hollow 


dwelling birds and bats.  Hollows observed during surveys were noted and details of the size 


and type were recorded. Additionally, artificial habitat for hollow dwelling fauna (such as 


cracks in building roofs and old sheds) were recorded and considered in terms of potential 


fauna habitat. 


Indirect indicators of fauna use of the site such as droppings, diggings, footprints, scratches, 


nests, burrows, paths and runways were recorded.  The field surveys included targeted 


searches for owl pellets in likely roosting habitats. An incidental list of fauna detected was 


maintained throughout the survey.  


2.4 Limitations 


2.4.1 Flora 


Owing to the survey relying on a single inspection of the subject site, it was impossible to 


identify all species present. Some threatened species only flower at particular times of the 


year, and are difficult to notice when they are not flowering.  The flora survey was 


undertaken during a single month (December), and therefore, despite targeted threatened 


flora species searches being undertaken, some threatened species may be present that 


were not recorded.  Accordingly, an assessment of the likelihood of occurrence of all 


threatened flora species recorded in the locality was undertaken to supplement the flora 
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survey.  Furthermore, the subject land has been the focus of numerous ecological 


investigations over several years (see Section 2.1), and the results of these investigations 


have been used in the preparation of this report.  


Despite these limitations, it is likely that the majority of flora species have been recorded, 


either during surveys for this report or for previous reports, and therefore it is considered that 


issues including conservation significance of the flora, condition and viability of the 


vegetation and likely impact on native vegetation have been satisfactorily assessed.  


2.4.2 Fauna 


Fauna surveys relied on literature review, database analysis, analysis of previous studies on 


the site and fauna habitat assessment.  In common with the flora surveys, the fauna surveys 


were undertaken in a short period of time and therefore the fauna species recorded are a 


“snapshot” only, of species that were active at the time.  It is likely that additional species 


would be recorded with more survey effort.  An assessment of the likelihood of occurrence of 


all threatened fauna species recorded in the locality was undertaken to supplement the 


fauna habitat assessment.  Furthermore, in common with the flora surveys, the subject land 


has been the focus of numerous ecological investigations over several years (see Section 


2.1), and the results of these investigations have been used in the preparation of this report.  


Taking into consideration all the ecological survey effort that has been spent on the subject 


land, it is considered that the fauna surveys were adequate, and that all threatened species 


with potential to occur are known and have been satisfactorily assessed. 
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Chapter 3 
 


Results 


 


3.1 Introduction 


The vegetation within the subject site varies in condition, with remnant native vegetation to 


the east of the site existing as a managed APZ, and the remainder of the site existing as 


mown grassland and managed garden. A full list of flora and fauna species identified on the 


subject site is provided in Appendix A. 


Open forest vegetation to the east of the subject site is known to provide habitat for 


threatened owls and arboreal mammals while the denser riparian vegetation provides 


potential habitat for species that prefer to be near water, such as amphibians.  Streams in 


the area flow through largely urbanised catchments; as such, the water quality in riparian 


areas is assumed to be quite degraded due to a high proportion of storm water runoff. 


3.2 Vegetation Communities 


The following vegetation communities were identified on the subject site: 


 Sydney Turpentine - Ironbark Forest; and 


 Cleared Land with Scattered Trees. 


These communities are mapped in Figure 3.1 and described in further detail below. 


3.2.1 Sydney Turpentine-Ironbark Forest 


i. Conservation status 


Sydney Turpentine-Ironbark Forest (STIF) is listed as an Endangered Ecological Community 


under the TSC Act (named Sydney Turpentine-Ironbark Forest) and a Critically Endangered 


Ecological Community under the EPBC Act (named Turpentine-Ironbark Forest in the 


Sydney Basin Bioregion).  All STIF on the subject land is considered to represent the 


community as listed under the TSC Act and EPBC Act.  


The area of STIF directly to the east of the extant development is currently considered to be 


of moderate condition. The community is managed as an APZ, with a portion of it existing as 


cleared and mown understory with a STIF overstory. The remainder of the community further 


down-slope is considered to be a high quality remnant. Within this portion of the community, 
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native shrub and ground layers are present and the proportion of weed invasion is far lower 


than in other areas.  This area of STIF has good connectivity to the north and east with the 


bushland of the subject land but is bounded by Fox Valley Road to the west and Comenarra 


Parkway to the south.   


ii. Other vegetation mapping 


This vegetation community on the subject site is considered to be consistent with Map Unit 


15 – Turpentine Ironbark Forest as described by the National Parks and Wildlife Service 


(NSW NPWS 2002), and with the STIF community mapped by SKM (2009). 


iii. Distribution in the subject land 


4.8 ha of this community exists within the broader subject land (SKM, 2009). A further 2.6 ha 


of the community exist within APZ’s within the subject land (SKM, 2009).  


This vegetation community is found in close proximity to the Blue Gum High Forest on the 


eastern side of Fox Valley Road.  Also, scattered diagnostic canopy species of the 


community are present in a number of locations within the school and hospital grounds, 


though these patches are not considered to constitute the community due to a lack of 


understory vegetation. 


iv. Community Description 


This community consisted of trees to 30 metres high with 65-70% Projected Foliage Cover 


(PFC).  The main tree species were Syncarpia glomulifera (Sydney Turpentine) and 


Eucalyptus paniculata (Grey Ironbark).  Shrubs were sparse to absent with Senna pendula 


var. glabrata (Senna) and Notelaea longifolia (Mock Olive) present.  Groundcovers were 


observed to 0.5 metres high with PFC of 70-80%.  Species present included Ehrharta erecta 


(Panic Veldtgrass), Commelina cyanea (Scurvy Weed), Paspalum dilatatum (Paspalum), 


Sida rhombifolia (Paddy's Lucerne), Trifolium repens (White Clover) and Cynodon dactylon 


(Common Couch). 


v. Condition 


The small area of STIF located within the subject site is in better condition than the other 


areas of this community within the broader subject land. The vegetation directly adjacent to 


the subject site is currently managed as an Asset Protection Zone (APZ), thus is lacking an 


understorey as it is managed in a fuel reduced state for bushfire protection purposes.  Down-


slope of this, the community contains a well developed shrub layer and a much higher 


proportion of native groundcovers (up to 65%).  Typical weeds located within the APZ 


include: Ehrharta erecta, Tradescantia albiflora, Ligustrum sinense, Asparagus densiflorus 


and Hedera helix. Weed management is currently being undertaken to restore the 


community to a more natural condition that is somewhat representative of the original forest 


The condition of this vegetation community within the broader subject land is generally poor 


with most areas consisting of remnant trees characteristic of the community that have been 


incorporated into lawns, landscaped gardens and fire protection zones.  Exotic weed 
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invasion in these areas is high with the dominant species being Ehrharta erecta (Panic 


Veldtgrass), Paspalum dilatatum (Paspalum), Sida rhombifolia (Paddy's Lucerne), Trifolium 


repens (White Clover) and. Pennisetum clandestinum. In certain areas exotic weeds 


dominated the ground cover up to 100%.  Native ground covers, where present, typically 


contained: Microlaena stipoides, Dichondra repens, Oplismenus aemulus, Poa affinis and 


Adiantum aethiopicum.  Shrubs were sparse to absent in these areas.   


. . 


 


Photograph 3.1 STIF within the eastern portion of the Subject Site. 


3.2.2 Cleared Land with Trees 


i. Conservation status 


This vegetation community does not fall under any conservation legislation. 


ii. Other vegetation mapping 


This vegetation community was mapped as cleared land by NPWS (2002) and as Cleared 


Land with Scattered Trees by Conacher Travers (Conacher Travers, 2004). 


iii. Distribution in the subject land 


This community occurs throughout the majority of the developed portion of the subject lands, 


being those areas containing occasional remnant native species, but predominantly exotic 


trees with an exotic understory. 
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iv. Community description 


This community is associated with developed areas of the site and occurs over large 


portions of the subject site.  The entire community has been disturbed by previous land 


clearing and associated development. Ongoing disturbances are the result of high levels of 


exotic plantings, mowing and weed invasion.  The level of exotic weed invasion is high 


throughout this community. 


Trees, where present, exist to 25 metres in height, with a variable PFC of <5 to 15%.  


Species include: Syncarpia glomulifera (Turpentine), Angophora costata (Smooth-barked 


Apple), Jacaranda mimosifolia (Jacaranda) and Eucalyptus sp. (Planted Gum). 


Shrubs include: Pittosporum undulatum (Sweet Pittosporum), Nerium oleander (Oleander 


Bush), Grevillea sp. (Grevillea) and Callistemon sp. (Bottlebrush); they reach 6 metres in 


height, with a variable <5 to 15% PFC.    


The groundlayer reaches 1.5 metres high with variable 5 to 85% PFC.  Common species 


are: Pennisetum clandestinum (Kikuyu), Cynodon dactylon (Common Couch), Bromus 


cartharticus (Prairie), Ehrharta erecta (Panic Veltdgrass), Briza maxima (Quaking Grass), 


Trifolium repens (White Clover), Oxalis corniculata (Yellow Wood Sorrel) and Malva 


parviflora (Small-flowered Mallow). 


 


Photograph 3.2 Cleared land in the northern portion of the Subject Site. 
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3.3 Flora Species 


79 flora species have been recorded on the subject land, of which 32 were exotic. Exotic 


species cover a significant area of the site, especially within the cleared and developed 


areas. The total flora species list from this survey is provided in Appendix A 


No threatened flora species have been recorded on the subject land from previous or current 


field surveys. Numerous threatened flora species have been detected within the locality, 


however these records are predominantly from the extensive areas of reserved vegetation 


that occur nearby, such as in Lane Cove and Ku-ring-gai National Parks. Some threatened 


flora records do occur within residential areas; however these appear to predominantly be in 


isolated patches of remnant native vegetation.   


An assessment of the likelihood of further threatened flora species occurring on the subject 


site has been conducted and is presented in Appendix A, Table A.1. This assessment 


indicates that no threatened species are considered likely to occur. Additionally, targeted 


surveys were undertaken during the site inspection within the vegetated areas of the site. No 


threatened species were detected during this survey. As the site exists within a residential 


area and has been previously cleared, it is highly unlikely that any naturally occurring 


threatened plant species would be present on the subject site, either as viable plants or as 


seeds within the soil seed bank.  


3.4 Fauna Habitat Assessment 


Vegetation within and adjacent to the subject site provides potential habitat for a range of 


native vertebrate fauna species, including birds, terrestrial and arboreal mammals, bats and 


reptiles.  Fauna habitat values of the subject site are generally associated with the areas of 


remnant vegetation along the eastern border of the subject site. Vegetated areas with a 


greater complexity in structure are likely to support a wider range of species than the 


communities with simple structure. 


A range of fauna habitats are present throughout the broader subject land, and include: 


 Fruit, nectar and seed producing trees and shrubs; 


 Creek and drainage lines with associated aquatic habitats; 


 Rocky overhangs, platforms with exfoliated rock and rock crevices; 


 Moderately dense to dense understorey; 


 Moderately dense to dense groundcover; 


 Leaf litter and fallen logs; 


 Hollow-bearing trees; 







 
 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
3.2 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


 


 Cleared mown areas and planted gardens; 


 Buildings; and 


 Refuse. 


The subject land supports a wide variety of habitat types ranging from highly disturbed areas 


of low quality habitat to areas of relatively low disturbance with high quality habitat. The 


flower, nectar and seed producing tree and shrub species provide a seasonal foraging 


resource for a range of arboreal mammal and bird species. The creek and drainage lines 


with their associated aquatic habitats provide habitat for a number of bird, mammal, reptile 


and amphibian species. The cleared areas associated with the hospital provide habitat for 


mostly exotic bird and mammal species. 


Sixty eight hollow-bearing trees were located by Cumberland Ecology within the broader 


subject land during surveys in 2008, adding to the 111 hollow-bearing trees recorded by 


Conacher Travers (2004) giving a total of 179 hollow-bearing trees recorded for the site 


(Cumberland Ecology, 2008).  Hollow-bearing trees provide important breeding and shelter 


habitat for hollow-dependent arboreal mammal, hollow-dependent birds and reptile species. 


The majority of the vegetation on the subject land, as well as the vegetation within the 


general locality provides suitable foraging habitat for a range of nectivorous species during 


blossom periods, with the best quality habitat within Lane Cove and Ku-ring-gai Chase 


National Parks.  Review of the blossom periods for these canopy species indicates that there 


is suitable foraging habitat for these species throughout most of the year.  The blossoms of 


the dominant tree species recorded on the subject land are known to provide a food source 


for a number of threatened species including the Grey-headed Flying-fox (Pteropus 


poliocephalus). Additionally, several Allocasuarina littoralis (Black She-oak) occur on the 


subject site. These trees are a known feed species for the Glossy Black-cockatoo 


(Calyptorhynchus lathami), which is known to occur within the locality. 


No creeks or water bodies are located within the site, however one ephemeral drainage line 


does occur on the eastern boundary of the subject site. The drainage line feeds from a 


storm-water pipe, and may provide habitat for urban-adapted amphibian species previously 


detected within the subject land, such as the Striped Marsh Frog (Limnodynastes peronii) or 


Common Eastern Froglet (Crinia signifera). 


3.5 Fauna Species 


A fauna survey was conducted on the site concurrently with the vegetation survey, which 


recorded the following species: 


 European Rabbit (Oryctolagus cuniculus); 


 Robust Ctenotus (Ctenotus robustus); 


 Eastern Water Skink (Eulamprus quoyii); 







 
 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
3.3 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


 


 Dark-flecked Garden Sunskink (Lampropholis delicata); 


 Sulphur-crested Cockatoo (Cacatua galerita); 


 Rainbow Lorikeet (Trichoglossus haematodus); 


 Eastern Whipbird (Psophodes olivaceus); 


 Grey Butcherbird (Cracticus torquatus); 


 Noisy Miner (Manorina melanocephala); 


 Australian Magpie (Cracticus tibicen); 


 Pied Currawong (Strepera graculina); 


The fauna species recorded during the current survey are common in the locality. A fauna 


species list including observation type is provided in Appendix A.   


Previous surveys undertaken by Cumberland Ecology and Conacher Travers on the subject 


land detected numerous species. Three threatened species have been detected during 


previous surveys, including Powerful Owl (Ninox strenua), Grey-headed Flying-fox (Pteropus 


poliocephalus) and the Eastern False Pipistrelle (Fallistrellus tasmaniensis). These surveys 


also detected: 


 Seven mammal species; 


 Three amphibian species; 


 Five reptile species; and 


 44 bird species. 


Results from these previous surveys can be found in Appendix A. 


No threatened fauna species listed under the TSC Act and EPBC Act were recorded from 


the subject site, however several are known to occur within the subject land and the locality.  


An assessment of the likelihood of threatened fauna species occurring on the site has been 


conducted and is presented in Appendix C, Table C.2, and discussed in subsections below.  


3.5.1 Birds 


A total of seven bird species were recorded from the subject site. All species recorded are 


listed in Appendix C. The types of species recorded are those which commonly occur in and 


are well adapted to urban areas. Species such as the Rainbow Lorikeet (Trichoglossus 


haematodus), Noisy Miner (Manorina melanocephala) and Australian Magpie (Cracticus 


tibicen) are well adapted to urban areas, being opportunistic in both their nesting and feeding 


requirements. These species often compete for resources with other, less adaptable 


species, and are therefore considered overabundant in some areas (Parsons et al. 2006).  
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Numerous other bird species have been detected throughout the subject land during 


previous surveys. In total, 44 species were previously detected, predominantly occurring in 


the densely vegetated areas of the subject land.  Previous surveys detected the Powerful 


Owl (Ninox strenua) within the subject lands.  This species is listed as Vulnerable under the 


TSC Act.  


Although not recorded from the subject site, the following threatened bird species have been 


recorded from the locality and based on the fauna habitat assessment are considered to 


have potential to utilise foraging habitat within the subject site: 


 Barking Owl (Ninox connivens) 


 Little Lorikeet (Glossopsitta pusilla); 


 Swift Parrot (Lathamus discolor); 


 Regent Honeyeater (Anthochaera phrygia); 


 Glossy Black-Cockatoo (Calyptorhynchus lathami); and 


 Gang-gang Cockatoo (Callocephalon fimbriatum); 


These are considered below in more detail.  


i. Nectivorous Birds 


Several threatened nectivorous bird species have the potential to occasionally utilise the 


subject site as a feed resource. This includes the Little Lorikeet (Glossopsitta pusilla), Swift 


Parrot (Lathamus discolor), and Regent Honeyeater (Anthochaera phrygia). Suitable 


foraging habitat for these species is present within all areas of the subject site, with 


numerous Eucalyptus, Syncarpia and Corymbia species being present across the site. 


The Little Lorikeet (Glossopsitta pusilla) is listed as Vulnerable under the TSC Act and has 


the potential to forage within the subject land opportunistically during locally prolific blossom 


periods or when other nectar sources are scarce.  The Little Lorikeet mostly occurs in dry, 


open eucalypt forests and woodlands and is distributed in NSW from the coast to the 


western slopes of the Great Dividing Range (Barrett et al. 2003). The species is considered 


to be nomadic (Higgins 1999), with irregular large or small influxes of individuals occurring at 


any time of year, apparently related to food availability where there is some tree-flowering in 


the vicinity (DECCW (NSW) 2010). The species uses patches of vegetation as ‘stepping 


stones’ to travel across landscapes. While not previously recorded on the subject land the 


species has been previously recorded within Lane Cove National Park (OEH 2012).  


The Swift Parrot (Lathamus discolor), listed as Endangered under both the TSC Act and 


EPBC Act, is a predominantly nectarivorous, migratory species endemic to southeastern 


Australia (Birds Australia 2011). The species breeds in Tasmania and migrates to the 


mainland in winter, where it is most commonly found in dry, open eucalypt forests and 


woodlands containing Grey Box, White Box and Yellow Gum (Garnett and Crowley 2000). 
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The species is reliant on box-ironbark communities for winter foraging, and movement is 


strongly associated with the availability of lerps and winter flowering eucalypt species such 


as Eucalyptus sideroxylon (Mugga Ironbark). Swift Parrots often occur in urban areas, 


including farmland with remnant patches of eucalypt woodland (DEC (NSW) 2005f), 


(Saunders and Heinsohn 2008). Though the species has not been recorded on the subject 


site, suitable habitat for the species exists and it has been recorded from the broader locality.  


The Regent Honeyeater (Anthochaera phrygia), listed as Critically Endangered under the 


TSC Act and Endangered under the EPBC Act, is a winter migrant confined to Victoria and 


NSW and is strongly associated with the western slopes of the Great Dividing Range 


(Garnett and Crowley 2000). The species is found in temperate eucalypt forests and 


woodlands, particularly in blossoming trees and mistletoe (DEC (NSW) 2006b). The Regent 


Honeyeater is strongly nomadic and follows blossoming trees (Franklin et al. 1989) (NSW 


Scientific Committee 2004f). The species uses patches of vegetation as ‘stepping stones’ to 


travel across landscapes. The species has not been recorded within the subject site, nor 


within five kilometres of the subject site; however it is considered to have potential to occur 


as suitable winter-flowering trees are available. 


ii. Glossy Black-cockatoo 


The Glossy Black-Cockatoo (Calyptorhynchus lathami) listed as Vulnerable under the TSC 


Act, was previously widely distributed across most of south-eastern Australia. In NSW the 


species now has patchy distribution along the coast and tablelands in eucalypt open forest 


and woodland with hollow-bearing trees and stands of she-oak species. The species feeds 


almost exclusively on the seeds of several species of she-oak (Casuarina and Allocasuarina 


species). It generally nests in tree hollows of approximately 26cm wide by 1.4cm deep in live 


trees or stags. Pairs defend the immediate area surrounding the nest hollow and have large 


forage ranges. Glossy Black-Cockatoo is highly mobile and can disperse up to 12 to 60 km 


(NSW NPWS 1999) (NSW Scientific Committee 2004c). 


The species is known to occur within the Lane Cove National Park (OEH, 2012) and is 


considered likely to forage within the subject site opportunistically as several feed trees are 


present.  No nesting habitat is present in the subject site however, due to the lack of suitably 


large tree hollows. 


iii. Gang-Gang Cockatoo 


The Gang-Gang Cockatoo (Callocephalon fimbriatum) listed as Vulnerable under the TSC 


Act. In NSW, 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. In summer, the Gang-


gang Cockatoo occupies tall montane forests and woodlands, particularly in heavily timbered 


and mature wet sclerophyll forests (Frith 1969). In winter, the Gang-gang Cockatoo occurs at 


lower altitudes in drier, more open eucalypt forests and woodlands, particularly in box-


ironbark assemblages, or in dry forest in coastal areas. At this time the species may be 


observed in urban areas including parks and gardens. The Gang-gang Cockatoo requires 


hollows in the trunks or large limbs of large trees in which to breed (NSW Scientific 


Committee, 2005). 
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The Ku-ring-gai population of Gang-gang Cockatoos is listed as Endangered under the TSC 


Act.  The population is estimated to encompass about 18 to 40 breeding pairs.  The 


population previously occurred over the Baulkham Hills, Cherrybrook and Dural areas, 


however, due to heavy development in these areas the species is now restricted to the Ku-


ring-gai and Hornsby LGAs. The species is regionally important being the only breeding 


population in the Sydney metropolitan area.  Gang-gang Cockatoos have a preference in the 


winter months for lower altitude habitats, including dry coastal eucalypt forest and Box - 


Ironbark assemblages.  The Gang-gang Cockatoo will usually breed in tall sclerophyll forests 


with large hollows and a dense understorey; breeding occasionally occurs in coastal forests 


The species is known to occur within the Lane Cove National Park (OEH, 2012) and is 


considered likely to forage within the subject land opportunistically.  No nesting habitat is 


present in the subject site due to the lack of suitably large tree hollows. 


iv. Forest Owls 


The subject site provides suitable foraging habitat for the Powerful Owl (Ninox strenua) and 


the Barking Owl (Ninox connivens). These species are listed as Vulnerable under the TSC 


Act.   


The subject land contains areas of known roosting and breeding habitat for the Powerful 


Owl, and this species has previously been recorded. Roost habitat for this species occurs in 


the form of mesophyllous vegetation in riparian corridors downslope of the subject site. 


Additionally, a Eucalyptus pilularis containing a large hollow is located downslope of the 


subject site, and is a known nesting site for the species. The subject site is considered to 


provide suitable habitat for some of the owl’s preferred prey species, including the Common 


Ring-tail Possum (Pseudocheirus peregrinus) although no signs of whitewash or owl pellets 


were recorded during the 2012 survey.  The Powerful Owl has numerous records from within 


the locality  (DECC (NSW), 2009) and has been recorded within approximately 150m of the 


subject site.   


The Barking Owl has not been recorded in the locality of the subject site, however suitable 


forage habitat is present and the subject site exists within the home range of known species 


records (OEH 2012). 


3.5.2 Mammals 


Two threatened mammal species have been detected within the subject lands during 


previous survey: the Grey-headed Flying-fox (Pteropus poliocephalus); and the Eastern 


False Pipistrelle (Falsistrellus tasmaniensis).  In addition to the two threatened species 


recorded, based on the fauna habitat assessment, the following threatened mammal species 


are considered to have potential to utilise foraging habitat within the subject site: 


 Large-eared Pied-bat (Chalinolobus dwyeri); 


 Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis); 


 Southern Myotis (Myotis macropus); 
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 Greater Broad-nosed Bat (Scoteanax rueppellii);and 


 Eastern Free-tail Bat (Mormopterus norfolkensis). 


Some small tree hollows exist on the subject site, thus have the potential to provide habitat 


for hollow dependant threatened microchiropteran bat species such as the Eastern Free-tail 


Bat (Mormopterus norfolkensis), Greater Broad-nosed Bat (Scoteanax rueppellii) and the 


Eastern False Pipistrelle (Fallistrellus tasmaniensis).  Commonly occurring non-threatened 


species, such as Gould’s Wattled Bat (Chalinolobus gouldii) and have been detected during 


previous surveys  Microchiropteran bats would also be attracted to the subject site as levels 


of insect activity are likely to be high due to the flood lights present.   


One invasive exotic mammal species, the European Rabbit (Oryctolagus cuniculus) was 


recorded during the current survey. Several individuals were detected on the boundary of 


remnant vegetation and cleared grassland within the site. 


Species previously observed within the subject land include native and introduced mammals, 


which would use the subject site from time to time. Such fauna would include the introduced 


Black Rat (Rattus rattus), and the native Common Brushtail Possum (Trichosurus vulpecula). 


The threatened mammal species recorded from the subject land or with potential to occur 


are considered below in more detail.  


i. Grey-headed Flying-fox 


The Grey-headed Flying-fox (Pteropus poliocephalus) is listed as Vulnerable under the TSC 


Act and EPBC Act.  The species inhabits a wide range of habitats including rainforest, 


mangroves, paperbark forests, wet and dry sclerophyll forests as well as cultivated and 


urban areas.  The subject site supports a number of species which are suitable feed trees for 


the Grey-headed Flying-fox.  These include trees from the Fabaceae, Myrtaceae and 


Pittosporaceae families.  


Whilst the subject site provides suitable foraging habitat for this species no roosting habitat is 


present on it.  The Grey-headed Flying-fox roosts in colonies known as “camps”.  Bats have 


high site fidelity for camps and disperse between camps depending on the availability of 


food.  In the Sydney area, there are three major Grey-headed Flying-fox camps; at Ku-ring-


gai Flying-fox Reserve at Gordon adjacent to Garigal National Park, the Royal Botanic 


Gardens, and Cabramatta Creek Flying-fox Reserve at Cabramatta (Ku-ring-gai Council 


1999). The Gordon camp is within close proximity to the subject land and there have been 


many sightings of the Grey-headed Flying-fox throughout the locality (OEH, 2012) including 


within Lane Cove National Park. 


Large numbers of this species were observed on the subject site by Conacher Travers 


during their survey in 2004. No estimation of numbers was provided in the report, nor were 


details of numbers of the individuals feeding or flying over the site provided. The species was 


observed flying in to the site from the east and feeding on the nectar of the flowering 


eucalypt tree species within the subject land. The Grey-headed Flying-fox was also recorded 


by Cumberland Ecology during surveys in 2008. 
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ii. Microchiropteran Bats 


Conacher Travers detected the Eastern False Pipistrelle (Falsistrellus tasmaniensis) via 


echolocation call recording during Anabat surveys conducted in November 2003 (Conacher 


Travers, 2004) within the vicinity of Coups Creek. No other threatened microchiropteran bats 


have been detected within the subject land, however several species have the potential to 


utilise the site. Suitable foraging habitat is provided across the subject land, with suitable 


roosting habitat for hollow-dwelling microbats available within the hollow-bearing trees 


throughout the subject land. Several hollow bearing trees also occur within the subject site. 


Species considered to have potential to occur on the subject site include the Large-eared 


Pied-bat (Chalinolobus dwyeri), Eastern Bent-wing Bat (Miniopterus schreibersii 


oceanensis), Greater Broad-nosed Bat (Scoteanax rueppellii) and Eastern Free-tail Bat 


(Mormopterus norfolkensis). 


The Large-eared Pied-bat (Chalinolobus dwyeri) is generally rare with scattered records in 


NSW. It is listed as Vulnerable under the TSC Act and EPBC Act.  One record of the species 


exists in the Ku-ring-gai LGA from 1992 (DECC (NSW), 2008).  It roosts in caves (near their 


entrances), crevices in cliffs and old mine workings. Found in well-timbered areas containing 


gullies, the species frequents low to mid-elevation dry open forest and woodland close to 


roosting sites.  Females have been recorded raising young in maternity roosts (c. 20-40 


females) from November through to January in roof domes in sandstone caves. They remain 


loyal to the same cave over many years.  


The Eastern Bentwing-bat (Miniopterus schreibersii oceanensis) occurs along the east and 


north-west coasts of Australia. It roosts in caves, derelict mines, stormwater tunnels, 


buildings and other man-made structures. It forages above the canopy in forested areas.  


This species also can potentially roost in some rock crevices and overhangs (DECC (NSW) 


2005).  The Eastern Bentwing-bat forms maternity colonies in caves and populations usually 


centre on such caves (DECC (NSW) 2005). The Eastern Bentwing-bat is listed as 


Vulnerable on Schedule 2 of the TSC Act (NSW Scientific Committee 2004b). There are 21 


records of this species within the Ku-ring-gai LGA. 


The Eastern Freetail Bat (Mormopterus norfolkensis) occurs from southern Queensland to 


southern NSW, in dry sclerophyll forest and woodland. It roosts in tree hollows and 


sometimes under bark or in man-made structures (DEC (NSW) 2005b). The Eastern Freetail 


Bat is listed as Vulnerable on Schedule 2 of the TSC Act (NSW Scientific Committee, 


2004c)(DEC (NSW) 2005b). There are 7 records of this species within the Ku-ring-gai LGA. 


There are 7 records of this species within the Ku-ring-gai LGA. 


The Greater Broad-nosed Bat (Scoteanax rueppellii) is found mainly in the gullies and river 


systems that drain the Great Dividing Range, from north-eastern Victoria to the Atherton 


Tableland. The species 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. Although 


this species usually roosts in tree hollows, it has also been found in buildings (OEH, 2012). 


The Greater Broad-nosed Bat is listed as Vulnerable on Schedule 2 of the TSC Act. There 


are three records of this species within the Ku-ring-gai LGA. 
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3.5.3 Reptiles 


No threatened reptile species have been recorded from the subject land. The common skink 


species Lampropholis delicata was recorded on the subject site. It is likely that other 


common reptile species occur on the subject site, however none were detected during an 


active search of the site. Potential reptile habitat exists in the form of logs and stick mounds, 


as well as disused buildings and building materials.  


Although not recorded within the subject land, a habitat assessment concluded that sub-


optimal habitat exists on the subject site for Rosenberg's Goanna (Varanus rosenbergi) and 


the Broad-headed Snake (Hoplocephalus bungaroides).  Rosenberg's Goanna requires 


terrestrial termite mounds for nesting and these were not observed on the subject land 


(Cumberland Ecology, 2008), while the Broad-headed Snake requires rocky escarpments as 


shelter habitat, none of which are present within the subject land.  The subject land does not 


offer significant habitat to these species and it is unlikely these species are present on the 


subject site. 


3.5.4 Amphibians 


Three amphibian species were recorded during previous surveys of the subject land. None 


were recorded during the current survey of the subject site.  No threatened amphibian 


species have been recorded from the subject land during present or previous surveys.  


Two threatened amphibian species are known to occur in the locality, the Green and Golden 


Bell Frog (Litoria aurea), listed as Endangered under the TSC Act (1995) and Vulnerable 


under the EPBC Act (1999) and the Red-crowned Toadlet (Pseudophryne australis), listed 


as Vulnerable under the TSC Act (1995). A habitat assessment has been undertaken for 


these two species which determined that there was no suitable habitat for either of these 


species on the subject site.  No habitat for the Green and Golden Bell Frog is present, as 


there are no permanent water bodies on the subject site. One ephemeral drainage line does 


occur on the eastern boundary of the subject site. The drainage line feeds from a storm-


water pipe, and is not considered to constitute suitable habitat for Red-crowned Toadlet 


(Pseudophryne australis). The species has not been recorded breeding in waters that are 


even mildly polluted, and are restricted to the immediate vicinity of their breeding habitat 


(DEC (NSW) 2005e), thus the site is not considered to constitute suitable habitat for 


threatened frog species.  
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Chapter 4 
 


Impact Assessment 


4.1 Direct Impacts 


4.1.1 Impacts on Native Vegetation 


Ten trees are proposed be removed for road widening purposes, and are to be assessed 


under a separate impact assessment. Eleven trees will be removed to allow for the 


construction of the proposed development (TreeIQ, 2014). Of the eleven trees proposed for 


removal, three are native. Of those, three are diagnostic canopy species of STIF, including 


Syncarpia glomulifera (Turpentine), Pittosporum undulatum (Native Daphne) and Eucalyptus 


pilularis (Blackbutt). Additionally, two Syncarpia glomulifera (Turpentine) have the potential 


to be impacted in the longer term through incursion into their Tree Protection Zones (TPZ). 


The tree comprises a canopy area of approximately 60 m
2
, which equates to 0.006 ha, and 


occurs on the degraded boundary of a large patch of vegetation.  The remainder are planted 


native and exotic species which do not naturally occur in vegetation communities within the 


locality.  . The removal of these trees is not considered likely to impact on the long term 


viability of STIF within the subject land or the locality. A total of approximately 0.05 ha of 


vegetation is proposed to be removed. 


The eleven trees proposed to be removed include the following species: 


 Tree 28 – Jacaranda mimosifolia (Jacaranda); 


 Tree 48 – Prunus armeniaca (Apricot); 


 Tree 49 – Pittosporum undulatum (Native Daphne); 


 Tree 50 – Syncarpia gloumlifera (Turpentine); 


 Tree 66 – Eucalyptus pilularis (Blackbutt); 


 Tree 74 – Melia azerdarach (White Cedar); 


 Tree 76 – Jacaranda mimosifolia (Jacaranda); 


 Tree 89 – Lagunaia patersonia (Native Hibiscus); 


 Tree 90 – Grevillea robusta (Silky Oak); 


 Tree 91 – Callistemon viminalis (Weeping Bottlebrush); and 
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 Tree 92 – Grevillea robusta (Silky Oak). 


Ten trees (trees 29, 30, 31, 32, 33, 75, 79, 80, 81, and 88) are proposed to be removed as 


part of RMS road widening works along the Comenarra Parkway.  It is understood that the 


road-widening works will be subject to a separate impact assessment completed by the 


Roads and Maritime Authority (RMS).  


Minor encroachment into the Tree Protection Zone (TPZ) of a number of trees has been 


identified by the Project Arborist. These impacts are considered negligible and are not 


considered likely to impact the health of the tree. This encroachment will be compensated by 


expansion of the TPZ, as per the recommendations in Australian Standard 4970-2009 


Protection of Trees on Development Sites (AS4970). Trees which will undergo minor 


encroachment include trees 35, 40, 51, 52, 55, 56, 69, 95 and 96. 


Major encroachment is considered to occur to trees 34, 35, 40, 51, 52, 55, 56 and 58. It is 


understood that these impacts can be minimised through the implementation of mitigation 


measures such as retention of topsoil, retention of roots over 25mm in diameter, covering of 


exposed roots in jute mat and exclusion of machinery from TPZ’s. 


Two additional trees are considered to have major encroachment which may lead to a long 


term decreased in the health of these trees. Trees 63 and 65 (both Syncarpia glomulifera, 


Turpentine) will have major encroachment into their root zones by basement construction, 


and through the installation of a new stormwater pipe. It is understood that the impacts to 


these trees will be managed through the construction period so as to avoid all possible 


impacts, predominantly through avoidance of major roots. Additionally, a shotcrete wall has 


been designed to ensure minimal excavation is required. Pipe installation will use a thrust-


boring technique to minimise impact to major roots. As there is potential for these trees to be 


impacted in the longer term, the potential impacts to these trees have been included within 


this impact assessment. 


Additional indirect impacts have the potential to occur if not mitigated appropriately. These 


include changes to hydrology, alteration of light regimes and an increase in edge effects on 


the vegetation. 


The removal of the small area of fauna habitat for the project is not considered likely to have 


a significant impact on any threatened species occurring on the site, or with potential to 


occur on the site. The removal and modification of approximately 0.05 ha of habitat is not 


considered significant considering the amount of similar habitat present in adjacent areas 


and reserved in national parks within the locality. 


The main impact from the proposed development will be the clearing of vegetation.  The 


‘Clearing of Native Vegetation’ is listed as a Key Threatening Process (NSW Scientific 


Committee, 2004) and has been identified as a direct cause in the decrease in biodiversity.  


As a result of the proposed development the subject site will experience a reduction in the 


extent of native vegetation, however the patch will not become fragmented as a result of this 


clearing, as the trees occur along the boundary of the patch.  Additionally, under scrubbing 


of an area of vegetation within the Asset Protection Zone will occur, to facilitate an access 
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track to the construction area throughout the construction period. The number of trees 


requiring removal for this process is not known at this stage.  


This clearing is considered to be very minor in the context of large areas remaining in the 


subject land outside of the subject site, and in reserves in the locality.  As discussed above, 


the majority of the trees to be removed have been planted, and do not occur naturally in this 


area. An Assessment of Significance has been undertaken to assess the significance of the 


impact to the STIF EEC. This assessment can be found in Appendix D, and concludes that 


as the scale of clearing is minor, there will be no significant impact to the long-term viability 


of the STIF EEC within the subject site or broader locality. 


4.1.2 Impacts to Fauna 


The clearing of eleven trees across the subject site is not considered likely to impact on 


fauna usage of the subject site or within the locality. The trees identified for removal may be 


utilised sporadically by mobile fauna species, however they do not represent important 


habitat.  The quality of the extant habitat within the subject site is marginal, already being 


impacted by light and noise from adjacent land uses such as roadways and buildings. As 


such, the removal of several trees of marginal habitat quality is unlikely to result in impacts to 


threatened fauna utilising the subject land. 


The impact of clearing on the threatened fauna species that have been recorded or are likely 


to occur on the subject site is outlined below. 


i. Forest Owls 


Suitable foraging habitat is present on the subject site for the Barking Owl (Ninox connivens) 


and Powerful Owl (Ninox strenua). Research indicates that Powerful Owls and the other 


forest owls occupy very large home ranges (DEC (NSW), 2006).  Given the large area of 


native forest remaining in the study area, the clearing of a small area (0.05 ha) of native 


vegetation on the subject site will have minimal impact on foraging territories of the owls, and 


no significant impact on the species. 


ii. Nectivorous Birds 


Nectivorous birds considered to have potential to utilise the subject site as forage habitat 


include the Little Lorikeet (Glossopsitta pusilla), Swift Parrot (Lathamus discolor), and 


Regent Honeyeater (Anthochaera phrygia). The subject site contains winter flowering 


eucalypts, and therefore provides some suitable foraging habitat for this species.  The 


removal of 0.05 ha of habitat is not likely to cause a significant impact to the long-term 


survival of these species. Flowering trees will be retained within the subject site and subject 


land, and the vegetation will not be fragmented as a result of the proposal. 


iii. Gang-gang Cockatoo (Callocephalon fimbriatum) 


Suitable foraging habitat exists for this species on the subject site. The proposed 


development will remove a small area of potential foraging habitat for this species.  The 


habitat of the subject site is not considered to be significant to the viability of this species and 
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large tracts better quality habitat are available in nearby Lane Cove and Ku-ring-gai Chase 


National Parks, in addition to the remnant vegetation occurring to the east of the subject site.  


The proposed development will not impact on this species at a local or regional scale as the 


extent of potential foraging habitat that occurs on the subject site is extremely limited. 


iv. Glossy Black Cockatoo (Calyptorhynchus lathami) 


Some suitable foraging habitat exists for this species on the subject site, in the form of 


Allocasuarina littoralis (Black She-oak), a known feed tree for the species.  The proposed 


development will not remove any potential foraging habitat for this species, as no individuals 


of this tree species are proposed for removal.  The habitat of the subject site is not 


considered to be significant to the viability of this species and large tracts of equivalent and 


better quality habitat are available in nearby Lane Cove and Ku-ring-gai Chase National 


Parks.  The proposed development will not impact on this species at a local or regional scale 


as no feed trees are to be removed. 


v. Other Threatened Birds 


No suitable forage, nesting or roosting habitat occurs within the subject site for other 


threatened bird species. 


vi. Bats 


a. Grey-headed Flying-fox (Pteropus poliocephalus) 


The Grey-headed Flying-fox (Pteropus poliocephalus) is listed as Vulnerable under the TSC 


Act and EPBC Act.  Whilst the subject land provides suitable foraging habitat for this species 


no camps were observed or are known to occur on it.   


The Grey-headed Flying-foxes observed on the subject land by Conacher Travers are likely 


to have flown in from the Flying-fox Reserve at Gordon.  Local populations do not exist as 


such due to the migration of individuals over large distances within their range in response to 


food availability. Flying-fox numbers vary greatly at camp sites throughout the year because 


the species is nomadic (Churchill, 1998).   


Based on the occasional use of the site by the species, the Assessment of Significance 


concluded that there will be no significant impact on the Grey-headed Flying-fox at a local or 


regional scale due to the alteration of foraging habitat on the subject site. 


vii. Microchiropteran Bats 


a. Large-eared Pied-bat (Chalinolobus dwyeri) 


The subject site provides limited suitable diurnal roosting habitat in vegetation, but no 


maternal roost habitat which is found within crevices and overhangs in sandstone 


outcropping.  Suitable foraging habitat is present in the forested gullies down-slope of the 


subject site, within the subject land.  The vast majority of the roosting habitat and much of 


the best foraging habitat for this species on the subject land exists within the riparian 
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corridors (Cumberland Ecology, 2009).  This area of the subject land is being managed 


under the Biodiversity Management Plan, therefore no potential roosting locations within this 


area will be affected by the development and the best quality areas of the foraging habitat 


will be retained. 


An Assessment of Significance found that there is not likely to be a significant impact on the 


Large-eared Pied-bat at a local or regional scale due to the alteration of habitat on the 


subject site. 


b. Eastern False Pipistrelle (Falsistrellus tasmaniensis) 


The Eastern False Pipistrelle (Falsistrellus tasmaniensis) was recorded on the subject land 


in surveys by Conacher Travers in 2004.  The subject site provides suitable foraging and 


roosting habitat for this species, which will be reduced in size under the proposed 


development.  No other records exist for this species from the Ku-ring-gai LGA (DECC 


(NSW), 2008) so it is considered unlikely that there is a viable population of this species 


present in the locality of the subject site (Cumberland Ecology, 2009).  The mobility of this 


species will allow it to forage and roost in areas of nearby suitable habitat in Lane Cove 


National Park.  An Assessment of Significance was conducted for the species which 


concluded that the proposed development is not considered likely to result in a significant 


impact upon this species at a local or regional scale. 


c. Other Microchiropteran Bats 


Other threatened microbats that could potentially use the subject land for foraging and/or 


roosting include: the Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis), Greater 


Broad-nosed Bat (Scoteanax rueppellii) and the Eastern Free-tail Bat (Mormopterus 


norfolkensis).   


No habitat of significance occurs on the subject site for any of these species.  Although they 


may forage over the subject site, the area of habitat to be removed is negligible.  Equivalent 


or better roosting and foraging habitat occurs in the large areas of surrounding native 


vegetation, particularly Lane Cove National Park. An Assessment of Significance was 


conducted for these species, and concluded that, given the mobility of these species and the 


limited habitat on the subject site, the development is unlikely to cause any significant impact 


on these species at a local or regional scale. 


viii. Amphibians 


A habitat assessment concluded that no suitable habitat for threatened amphibian species 


occurs on the subject site.  Development impacts upon these species, if present, are likely to 


be minimal given that all suitable habitat for these species is located in the moister gullies 


outside the development footprint. 


Any potential impacts caused by pollutants and nutrients in increased run-off from larger 


hardstand areas are to be managed as per the Flooding and Stormwater Management Plan 


(Hyder Consulting Pty Ltd, 2008). 
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ix. Reptiles 


Sub-optimal habitat exists on the subject site for Rosenberg's Goanna (Varanus rosenbergi) 


and the Broad-headed Snake (Hoplocephalus bungaroides).  It is considered unlikely these 


species are present on the subject site and subject land, as habitat for these species is 


limited. Therefore, the proposal is considered unlikely to cause significant impacts on these 


species. 


4.2 Indirect Impacts 


4.2.1 Impacts to Flora 


There is potential for indirect impacts of the proposed development to occur on STIF on the 


subject site and down slope areas of the subject land.  These are discussed below: 


a. Hydrology 


The construction of hard surfaces within the subject site has the potential to impact on soils 


by increasing levels of nutrients via rainwater runoff that are greater than what would occur 


naturally.  Whilst some nutrients are more readily dispersed through soil strata, phosphorus 


is largely retained and can be expected to favour growth of exotics in preference to most 


native species.  Hydrological changes have occurred on and around the site in the past due 


to the previous development of the subject land.  The significance of existing hydrological 


impact within the current area of STIF has not been specifically determined or documented, 


however its impact on soil seems within the general limits of tolerance of numerous STIF 


species including Turpentine (Syncaripa glomulifera). 


As the existing and proposed development will occur upslope of the STIF, the vegetation will 


continue to receive elevated nutrients in overland rainwater and subsurface flows. A 


Flooding and Stormwater Master Plan (Hyder Consulting Pty Ltd, 2008) has been approved 


for the redevelopment of the Wahroonga Estate by Hyder Consulting Pty Ltd. This document 


details requirements for on-site retention, detention of stormwater, roof, surface drainage, 


subsoil drainage and stormwater quality control (in accordance with Ku-ring-gai Council’s 


requirements) and outlines projected nutrient and pollutant loads expected in each of the 


sub-catchments on the subject land. A Civil Design Report has been prepared by 


TaylorThompsonWhitting (TWW) (2014) which incorporates the designs set out in the master 


plan, and includes the construction of a detention basin to store and gradually release storm 


water. The location of the stormwater outfall point has been situated so as to minimise 


impacts to the downslope vegetation. These measures, together with the sediment and 


erosion control measures implemented during construction, will assist in the prevention of 


excess water reaching the STIF. 


Increased levels of runoff from stormwater could result in increased weed invasion through 


seed transferral within stormwater as well as increased nutrient levels.  Weed dispersal will 


be limited by limiting stormwater runoff through measures outlined in the Hyder Consulting 


report (Hyder Consulting Pty Ltd, 2008) and through the Civil Design Report prepared by 


TWW (2014) . Weed levels within the retained vegetation, including EECs, will be managed 
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and monitored as specified in the in the approved Biodiversity Management Plan (BMP) 


(Cumberland Ecology, 2009). 


b. Altered light regimes 


The proposed development will alter the current light regime within the STIF through either 


overshadowing from buildings or increased light from clearing.  Both of these effects have 


the potential to result in a change in species composition within communities as light 


sensitive or light dependent species die out from over- or under-exposure.  This may result in 


more robust, opportunistic weedy species dominating the affected area.  These issues will 


be managed and monitored in accordance with the approved BMP. 


c. Edge Effects 


The impacts of edge effects on vegetation are currently evident throughout the subject land 


with weed invasion and signs of human disturbance common.  There is potential for such 


disturbances and weed invasion to impact larger areas of the subject land under the 


proposed development which could degrade the quality of the vegetation further.  Mitigation 


measures employed to ensure that these kinds of impacts do not occur following the 


proposed development include proposed aesthetic fencing around the EECs and further 


mitigation measures to be included in the approved BMP.  Mitigation measures within the 


BMP include: weeding, revegetation, control of inappropriate fire regimes, precautions 


against Phytophthora,  


4.2.2 Impacts to Fauna 


The project has potential to result in indirect impacts on fauna species detected within the 


subject site, subject land, and in the locality of the proposed development. These potential 


impacts are discussed below. 


a. Hydrology 


As discussed previously, the construction of hard surfaces within the subject site has the 


potential to impact on downslope hydrology by increasing levels of nutrients via rainwater 


runoff that are greater than what would occur naturally.  Hydrological changes have occurred 


on and around the site in the past due to the previous development of the subject land.  The 


significance of existing hydrological impact downslope of the subject site is not known, 


however it can be assumed that the current level of impact is outside the pollution tolerance 


level of species which use ephemeral drainage lines as habitat, such as the Red-crowned 


Toadlet (Pseudophryne australis). 


As the existing and proposed development will continue to discharge excess storm water at 


this point, down-slope areas will continue to receive elevated nutrients in overland rainwater 


and subsurface flows. A Flooding and Stormwater Master Plan (Hyder Consulting Pty Ltd, 


2008) has been approved for the redevelopment of the Wahroonga Estate by Hyder 


Consulting Pty Ltd. A Civil Design Report has been prepared by TWW (2014) which 


incorporates the designs set out in the master plan, and includes the construction of a 


detention basin to store and gradually release storm water. The location of the stormwater 
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outfall point has been situated so as to minimise impacts to the downslope vegetation. These 


measures, together with the sediment and erosion control measures implemented during 


construction, will assist in the prevention of excess water reaching the habitat for threatened 


species occurring downslope of the subject site. 


b. Altered light regimes 


Altered light regimes are considered unlikely to impact on threatened fauna species. Species 


that may potentially be impacted by altered light regimes include roosting nocturnal birds and 


amphibians. No amphibian habitat is present in the vicinity of the proposed development. 


Similarly, roosting diurnal birds are highly mobile and unlikely to utilise roost habitat close 


enough to the proposed development to be impacted by changes to ambient light levels. 
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Chapter 5 
 


Mitigation Measures 


 


The development will utilise avoidance and mitigation measures to minimise any potential 


impacts to the ecological values of the subject land as well as adjoining vegetation that may 


be indirectly impacted by the project.  The process of avoidance and mitigation is as follows: 


 Avoid: to the extent possible, developments should be designed to avoid or 


minimise ecological impacts; and, 


 Mitigate: where certain impacts are unavoidable through design changes, 


mitigation measures should be introduced to ameliorate the ecological impacts of 


the future development. 


This chapter provides recommended avoidance and mitigation measures for the proposed 


project. 


5.1 Avoidance Measures 


Avoidance of major native trees has been incorporated into the design layout. The proposed 


development will be located predominantly on previously disturbed and developed land, with 


few significant trees being removed. 


The initial design (MBMO, 2012) would have required the removal of two Syncarpia 


glomulifera (Turpentine) trees. The design has been amended specifically to avoid impacts 


to Tree 63 (TreeIQ, 2012), a Syncarpia glomulifera (Turpentine), and thus the STIF EEC. 


This has resulted in a development footprint which requires the direct removal of only three 


diagnostic canopy tree of the STIF EEC. 


Trees downslope of the proposed development will be retained and managed within the 


APZ, in accordance with the BMP. The species retained are predominantly from the family 


Myrtaceae, and the majority are locally endemic with different flowering periods. Many of 


these species flower profusely, thus the impacts to any blossom dependent threatened 


fauna utilising the site as a forage resource will be minimised. Additionally, many of these 


species form hollows over time, so the retention of these trees will increase the availability of 


habitat in the long term.  


Avoidance measures have been undertaken to minimise impacts to the Powerful Owl (Ninox 


strenua). A pair of Powerful Owl adults and a recently fledged juvenile have been recorded 


roosting in the vegetation adjacent to the subject site during previous surveys.  A suspected 
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nest hollow in a large Eucalyptus pilularis was located a short distance from the roost site.  


During the initial impact assessment for the rezoning of the Wahroonga Estate, ornithologist 


Dr Steven Debus was engaged to assist in determining the likelihood of impacts of the 


proposed development and appropriate mitigation measures to minimise these impacts.  


Based on his recommendations, the proposed concept design was adjusted to allow for a 


100 m buffer of native vegetation between any development and the nest tree.  This 100 m 


buffer is considered to be an appropriate distance for the species to continue utilising the site 


as breeding habitat (Cumberland Ecology, 2009).   


5.2 Mitigation Measures 


A number of mitigation measures are recommended to be utilised for the proposed project, 


including those to be undertaken during the construction, operational and post-operational 


phases of the proposed project.  It is proposed that these proposed mitigation measures be 


incorporated into the conditions of consent. 


Recommended mitigation measures are detailed below. 


5.2.1 Access, Signage and Demarcation 


To avoid unnecessary removal or damage to native vegetation being retained, the 


development footprint should be clearly demarcated and signed, where appropriate, to 


ensure no vegetation beyond these boundaries is removed.  Temporary fencing can be 


erected to ensure construction and operational activities are contained within the 


development footprint. 


Site inductions are to be given by the civil contractor to ensure all site workers and visitors 


are aware of any tree protection zones and any vegetation no-go areas. 


5.2.2 Erosion, Sediment and Pollution Control 


As the subject site is located on sloped land, it is recommended that precautions be taken to 


minimise the impacts of erosion and sedimentation down the slope and to ensure that no 


sediment or pollution enters adjoining vegetation.  To reduce sedimentation on the 


construction site, erosion control measures will be implemented.  This includes minimising 


the amount of exposed soils on the site at any given time.  All soil stockpiles should be 


adequately covered when not in use to prevent erosion from heavy rainfall.  Sediment fences 


should be established around the perimeter of the development area to prevent the impacts 


of sedimentation on the adjoining vegetation.  During development, precautions should be 


taken to ensure that no pollution, such as petrochemical substances or water containing 


suspended solids, escapes the construction site.   


Increased pollutant and nutrient loads from storm water run-off, which could potentially reach 


adjacent reserves and Lane Cove National Park should be mitigated appropriately through 


measures such as gross pollutant traps, bioretention systems, ponds and other small scale 


storm water management measures, as detailed in the site specific stormwater management 







 
 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
5.3 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


 


plan.  To prevent excess stormwater runoff flowing off the building site, barriers should be 


established to divert the flow of water away from the adjoining vegetation and into 


appropriate drainage systems.  Filters should be constructed within the barriers to minimise 


the amount of sedimentation entering the drainage systems. 


A Civil Design Report (TTW 2014) has been created for the site. This report includes designs 


for onsite detention of both rain and storm water, in accordance with the recommendations of 


Hyder (2008) and the BMP (Cumberland Ecology 2010). Additional measures include 


erosion and sediment controls throughout the construction, gross pollutant traps and the 


construction of a stormwater detention tank to store and slow the flow of excess stormwater 


into the adjacent vegetation..   


5.2.3 Rehabilitation and Management of Trees 


Trees to be retained should be effectively managed to ensure their long term habitat viability. 


Endemic native species should be used where possible during the landscape design phase 


of the development to provide habitat for native fauna species. Retained trees are to be 


managed during the construction phase in accordance with Section 4 Tree Protection 


Measures, set out in A54970-2009 The Protection of Trees on Development Sites. 


5.2.4 Pre-clearance Surveys 


It is recommended that pre-clearance surveys be undertaken to ensure that any fauna ethics 


issues are managed appropriately and to avoid impacts on resident fauna.  


Prior to the clearing of any trees, a pre-clearing fauna survey will be conducted by a qualified 


ecologist to identify and minimise impacts to resident fauna.  Any fauna utilising the area will 


be recorded, and where possible, these will be encouraged to leave the area.  


Trees bearing hollows have potential to contain native species such as bats, gliders, 


possums, reptiles and birds, and any hollows present will be identified prior to any clearing 


activities.  All trees observed to contain hollows or nests will be identified, recorded and 


flagged with fluorescent marking tape, and have a large (>1 m) “H” spray painted with white 


line marking paint on four sides of the tree.  The ground around each tree will be inspected 


for scats, and the trees for scratch marks.   


The clearing will be conducted using a two-stage clearing process. Clearing will commence 


following the identification of potential habitat trees by an ecologist.    


 If possible, trees marked as containing hollows will be shaken by machinery prior 


to clearing to encourage any animals remaining to leave the hollows and move on; 


 The recommended methodology is to use a cherry picker and/or arborist to remove 


the crown of the tree.  Remove branches bearing hollows individually and hoist 


gently to the ground.  Remove trunk in sections to allow for extra hollows.  Sections 


of trunk and branches with hollows will be moved to an area of nearby vegetation.  


If possible, branches or trunk sections with hollows will be attached to another tree.  


If not, these are to be placed near the base of a large tree; 
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 If a cherry picker/ arborist is not available, use a bulldozer to start pushing the tree 


over.  Move the bulldozer over the roots and continue gently pushing the tree over.  


The tree should not fall heavily to the ground.  Remove branches with hollows and 


sections of trunk and set aside for immediate transfer; and  


 An ecologist will investigate all hollows for the presence of fauna following felling of 


the tree. 


An ecologist should be present while clearing to rescue animals injured during the clearance 


operation.  Any fauna found will be captured and relocated to nearby remnant vegetation 


and released after nightfall to minimise the risk of predation by diurnal predators.  Any 


animals that are inadvertently injured will be taken to the nearest veterinary clinic for 


treatment, or if the animal is unlikely to survive, it will be humanely euthanized.   


All persons working on the vegetation clearing will be briefed about the possible fauna 


present at the time of construction, and what procedures should be undertaken in the event 


of an animal being injured or disturbed.  A qualified animal rescue person will be on call at all 


times during clearing.  


If sandstone boulders are to be moved during clearing, the ecologist will catch any snakes or 


frogs that may be sheltering under them.  These animals will be relocated to suitable habitat 


elsewhere in adjacent vegetated areas. 


5.3 EEC Specific Mitigation Measures 


5.3.1 General Mitigation Measures 


The site contains a large stand of variable quality (low – moderate) STIF with a native shrub 


and ground layer.  Much of the STIF is currently undergoing management for bushfire risk 


reduction purposes, however regenerating native shrub and ground layers are identifiable 


despite weed invasion.   


Wherever possible, attempts have been made to avoid the planning of any development 


within areas containing STIF during the concept design phase in an effort to minimise 


impacts on the community.  All retained vegetation on the subject site, will be managed in 


accordance with the approved Biodiversity Management Plan (BMP) to ensure that the 


quality of the vegetation is maintained and, where possible, improved through assisted 


rehabilitation and weed management.  If necessary, further mitigation measures are to be 


determined in consultation of the relevant government bodies. 


5.3.2 Mitigation of STIF affected by APZs 


A Bushfire Management Plan has been approved for all bushfire protection issues of the 


subject land. The plan is sympathetic to the ecological significance of the STIF and aims to 


manage bushfire protection issues and the subject land’s fuel loads in an ecologically 


sustainable manner. 
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5.3.3 Mitigation of Fragmentation 


Fragmentation of the STIF will occur in small areas to the east of the subject site. A small 


access track will be cleared to enable access for construction of the eastern portion of the 


proposed development. The access track will be restricted to the area currently managed as 


APZ, which already has a cleared and fuel managed understory.  Mitigation of this 


fragmentation will take place, through the maintenance of crown connectivity across this 


track where possible.  This will allow the continued movement of birds and arboreal fauna 


within the patch. 


5.3.4 Mitigation of Altered Hydrological Flows 


Mitigation measures to prevent impacts of altered hydrological flows from the proposed 


development on the vegetation have been covered in the Flooding and Stormwater 


Management Plan (Hyder Consulting Pty Ltd, 2008).  Such measures include detention 


basins, gross pollutant traps and rain water tanks designed to reduce the volume of 


stormwater entering the vegetation and remove pollutants and nutrients.  The BMP prepared 


for the site will manage and monitor any changes in community composition that potentially 


could arise from an alteration in hydrological flows. 


5.3.5 Mitigation of Altered Light Regimes 


Altered light regimes have the potential to alter the community composition through the loss 


of light-dependent and light-sensitive species.  The overshadowing of species from buildings 


and the increased light penetration from clearing for the proposed development has the 


potential to alter the community composition within the STIF.  The BMP prepared for the site 


will manage and monitor any changes in community composition that potentially could arise 


from an alteration in light regimes.  Following monitoring, plans of action will be prepared for 


situations where altered light regimes are suspected of impacting species composition, 


5.4 Threatened Fauna Specific Mitigation 


A number of TSC Act and EPBC Act listed fauna threatened species are known to use or 


have potential to use the subject site. A suspected nesting location of the TSC Act listed 


Powerful Owl (Ninox strenua) was also located within the subject land.  These threatened 


species will potentially be impacted by the proposed development.  The information below 


provides mitigation measures and management strategies designed to minimise these 


impacts. 


5.4.1 Grey-headed Flying-fox (Pteropus poliocephalus) 


The Grey-headed Flying-fox has been recorded on the subject land (Conacher Travers, 


2004) which provides suitable foraging habitat for the species.  Mitigation measures have 


been undertaken throughout the redevelopment of the Wahroonga Estate. These include the 


planting of appropriate feed trees, particularly winter flowering species, throughout the 


subject lands landscaping works.  The Grey-Headed Flying-Fox suffers potential food 


shortages during the colder months with the reduction in flowering trees.  Appropriate feed 
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trees that are to be used in landscaping works include Corymbia gummifera (Red 


Bloodwood), Corymbia maculata (Spotted Gum), Eucalyptus paniculata (Grey Ironbark), 


Acacia longifolia (Sydney Golden Wattle) and Syzygium paniculatum (Lilly-pilly).  Further 


appropriate feed species are outlined in the BMP. 


5.4.2 Nectivorous Birds 


While not recorded on the subject site, Swift Parrots, Little Lorikeets and Regent 


Honeyeaters have been recorded within the wider locality in recent years.  The proposed 


development will result in the loss of a minor area of potential foraging habitat.  To mitigate 


against the impacts of lost foraging habitat, the planting of winter flowering feed trees for this 


species will be included in the landscaping of the Wahroonga Estate lands.  Such species 


include Corymbia gummifera (Red Bloodwood), Corymbia maculata (Spotted Gum) and 


Eucalyptus paniculata (Grey Ironbark).  Other species potentially included in landscaping 


works include those that suffer from lerp infestation such as Eucalyptus pilularis (Blackbutt).  


Other feed trees considered appropriate for this species that could be planted on the subject 


land are outlined in the site specific BMP. 


5.4.3 Powerful Owl (Ninox strenua) 


As stated previously, a pair of Powerful Owl adults and a recently fledged juvenile have been 


recorded roosting in the vegetation adjacent to the subject site during previous surveys.  


Appropriate mitigation measures to minimise these impacts have been implemented, 


including designing buildings at a minimum 100m setback from the potential roost tree.  


5.4.4 Other Threatened Birds 


The subject site provides potential foraging and roosting  for the threatened birds Gang-gang 


Cockatoo (Callocephalon fimbriatum) and Glossy Black Cockatoo (Calyptorhynchus 


lathami). Feed and roost tree species will be retained within the subject site and managed 


according to the approved BMP. Specifically, forage tree species for the Glossy Black 


Cockatoo such as Allocasuarina spp. will not be removed as part of the proposal. 


5.4.5 Microchiropteran Bats 


The subject site provides habitat for the TSC Act-listed vulnerable bat Eastern False 


Pipistrelle (Falsistrellus tasmaniensis) and potential habitat for the threatened bats Eastern 


Bent-wing Bat (Miniopterus oriane oceanensis), Greater Broad-nosed Bat (Scoteanax 


rueppellii), Little Bent-wing Bat (Miniopterus australis) and Eastern Free-tail Bat 


(Mormopterus norfolkensis).  Retention of tree hollows and sandstone overhangs across the 


subject land will ensure that appropriate roosting habitat for these species is retained within 


the subject land. Open areas of grassland suitable for foraging will be retained within the 


subject site. 
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Chapter 6 
 


Conclusion 


 


6.1 Conclusions 


The proposed redevelopment of the subject site allows for the provision of office premises 


used for professional activities to build on the present working/living community.  The subject 


site contains a number of complex ecological issues including; Sydney Turpentine-Ironbark 


Forest, an EEC listed under the TSC Act and a CEEC listed under the EPBC Act, a probable 


nesting location for Powerful Owls, and known foraging habitat for the Eastern False 


Pipistrelle and the Grey-headed Flying-fox.  The site also provides suitable foraging habitat 


for a number of threatened species not recorded on the subject site such as 


microchiropteran bats and other birds.  No threatened flora species have been detected on 


the subject site. 


The proposed development will result in the removal of three trees diagnostic of STIF, with 


potential longer-term impacts to two other trees diagnostic of STIF. Additionally, it will 


remove a small area (0.05 ha) of potential foraging habitat for nectivorous bird and bat 


species. The proposal will not involve the clearing of feed tree species of the Glossy Black-


cockatoo.  


A range of mitigation measures are proposed to avoid both on and off-site impacts. These 


include erosion and sediment control to avoid stormwater and sediment runoff, the 


implementation of on-site water detention measures to minimise long term impacts 


downslope of the site, pre-clearance surveys to relocate any fauna present, signage to 


ensure that no unnecessary clearing occurs, and protection of trees to be retained through 


fencing. 


No significant impact is predicted to occur to threatened species or C/EECs as a result of the 


development, and the preparation of a Species Impact Statement (SIS) is not warranted. 
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Table 6.1 Flora Survey Results 


Family Common Name Scientific Name Transect 1 Transect 2 


Trees 


    Bignoniaceae Jacaranda mimosifolia* Jacaranda x 


 Eleocarpaceae Elaeocarpus reticulatus Blueberry Ash x 


 Meliaceae Melia azedarach var. australasica White Cedar x 


 


 


Acacia parramattensis Parramatta Wattle 


 


x 


Myrtaceae Angophora costata Smooth-barked Apple x 


 Myrtaceae Corymbia eximina Yellow Bloodwood 


 


x 


 


Eucalyptus elata River Peppermint 


 


x 


 


Eucalyptus microcorys Tallowwood 


 


x 


 


Eucalyptus paniculata subsp. paniculata Grey Ironbark x (T245)  


 


 


Eucalyptus pilularis Blackbutt x 


 


 


Eucalyptus racemosa Narrow-leaved Scribbly Gum x (T101) 


 


Eucalyptus resinifera subsp. resinifera Red Mahogany  x(T240) 


 


 


Eucalyptus saligna Sydney Blue Gum 


 


x(T100) 


 


Syncarpia glomulifera Turpentine x 


 Pittosporaceae Pittosporum undulatum Sweet Pittosporum x 


 Small Trees 


    Casuarinaceae Allocasuarina torulosa Forest Oak x 


 Cupressaceae Cupressus sp 1 


 


x 
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Table 6.1 Flora Survey Results 


Family Common Name Scientific Name Transect 1 Transect 2 


Meliaceae Melia azedarach var. australasica White Cedar x 


 Proteaceae Stenocarpus sinuatus  Firewheel tree x 


 Santalaceae Exocarpos cupressiformis Native Cherry x 


 Shrubs 


    Araceae Monstera deliciosa* Fruit-salad Plant 


 


x 


Araliaceae Polyscias sambucifolia Elderberry Panax x 


 Altingiaceae liquidambar 


   Asteraceae Ozothamnus diosmifolius Ball Everlasting x 


 Cesalpinioideae Senna pendula var. glabrata*  - x 


 Melastomataceae Tibouchina sp. Tibouchina 


 


x 


Myrtaceae Angophora costata Smooth-barked Apple 


 


x 


 


Callistemon salignus Willow Bottlebrush x 


 Ochnaceae Ochna serrulata* Mickey Mouse Plant x 


 Oleaceae Ligustrum lucidum* Large-leaved Privet 


 


x 


 


Ligustrum sinense* Small-leaved Privet x 


 Pittosporaceae Pittosporum undulatum Sweet Pittosporum 


 


x 


Proteaceae Grevillea robusta Silky oak x 


 Rubiaceae Gardenia sp.* Gardenia 


 


x 


Solanaceae Solanum mauritianum* Wild Tobacco 


 


x 
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Table 6.1 Flora Survey Results 


Family Common Name Scientific Name Transect 1 Transect 2 


Verbenaceae Lantana camara* Lantana x 


 Groundcovers 


    Asparagaceae Asparagus densiflorus*   Asparagus Fern x 


 


 


Chlorophytum comosum* Spider Plant 


 


x 


 


Protasparagus plumosus* Climbing Asparagus Fern x 


 Asteraceae Ageratina adenophorum* Crofton Weed x 


 


 


Cirsium vulgare* Spear Thistle 


 


x 


 


Conyza albida* Fleabane x 


 


 


Conyza bonariensis* Fleabane 


 


x 


 


Gnaphalium americanum 


  


x 


 


Hypochaeris radicata* Flatweed 


 


x 


Campanulaceae Wahlenbergia gracilis Australian Bluebell 


 


x 


 


Tradescantia fluminensis*   Wandering Jew x 


 Convolvulaceae Dichondra repens Kidney Weed x x 


Cyperaceae Cyperus eragrostis* Umbrella Sedge x 


 Geraniaceae Geranium homeanum Northern Cranesbill x 


 Iridaceae Dietes grandiflora Fairy Iris x 


 Liliaceae Agapanthus praecox* Agapanthus 


 


x 


Lobeliaceae Pratia purpurascens Whiteroot x 
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Table 6.1 Flora Survey Results 


Family Common Name Scientific Name Transect 1 Transect 2 


Malvaceae Sida rhombifolia* Paddy's Lucerne x 


 


 


Modiola caroliniana 


  


x 


Oxalidaceae Oxalis sp. 


  


x 


Phormiaceae Dianella caerulea var. assera Flax Lily 


 


x 


Phormiaceae Dianella prunina - 


 


x 


Plantaginaceae Plantago lanceolata* Ribwort x 


 Poaceae Axonopus affinis* Narrow-leafed Carpet Grass x 


 


 


Bromus cartharticus* Prairie Grass x 


 


 


Cynodon dactylon Common Couch 


 


x 


 


Dichelachne micrantha Short-hair Plume Grass x 


 


 


Ehrharta erecta* Panic Veldtgrass 


 


x 


 


Ehrharta erecta Panic Veldtgrass x 


 


 


Microlaena stipoides var. stipoides Weeping Rice Grass x x 


 


Oplismenus aemulus Basket Grass x 


 


 


Paspalum dilatatum* Paspalum 


 


x 


 


Pennisetum clandestinum* Kikuyu x 


 


 


Stenotaphrum secundatum* St. Augustine Grass 


 


x 


Primulaceae Anagallis arvensis* Scarlet Pimpernel x 


 Strelitzeaceae Strelitzea juncea* Bird of Paradise 


 


x 
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Table 6.1 Flora Survey Results 


Family Common Name Scientific Name Transect 1 Transect 2 


Verbenaceae Duranta sp. 


  


x 


 


Verbena officinalis Common verbena  x 


 Herbs- Ferns and Allies  


   Davalliaceae Nephrolepis cordifolia  Fishbone Fern  x 


 Climbers 


    Asclepiadaceae Araujia hortorum* Mothvine x 


 Fabaceae Glycine tabacina Twining Glycine x 


 Nyctaginaceae Bougainvillea glabra 


 


x 


 Passifloraceae Passiflora edulis* Common Passionfruit x 


  


Table 6.2 Fauna Survey Results 


Scientific Name Common Name Current Survey Previous surveys 


Birds 


   Psophodes olivaceus Eastern Whipbird H 


 Vanellus Miles Masked Lapwing 


 


X 


Streptopelia chinensis  Spotted Turtle-Dove  


 


X 


Ocyphaps lophotes  Crested Pigeon  


 


X 
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Table 6.2 Fauna Survey Results 


Scientific Name Common Name Current Survey Previous surveys 


Cacatua galerita  Sulphur-crested Cockatoo  O X 


Cacatua tenuirostris  Long-billed Corella  


 


X 


Cacatua roseicapilla  Galah  


 


X 


Trichoglossus haematodus  Rainbow Lorikeet  O X 


Afsterus scapularis  Australian King-Parrot  


 


X 


Platycerous elegans  Crimson Rosella  


 


X 


Platycercus eximius  Eastern Rosella  


 


X 


Ninox strenua  Powerful Owl 
TS


  


 


O 


Podargus strigoides  Tawny Frogmouth  


 


X 


Ninox novaeseelandiae  Southern Boobook  


 


X 


Eudynamys scolopacea  Common Koel  


 


X 


Eurystomus orientalis   Dollarbird  


 


X 


Dacelo novaeguineae  Laughing Kookaburra  


 


X 


Cormobates leucophaeus  White-throated Treecreeper  


 


X 


Oriolus sagittatus  Olive-backed Oriole  


 


X 


Manorina melanocephala  Noisy Miner  O X 


Anthochaera carunculata   Red Wattlebird  


 


X 


Anthochaera chrysoptera   Little Wattlebird  


 


X 


Meliphaga lewinii  Lewin’s Honeyeater  


 


X 
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Table 6.2 Fauna Survey Results 


Scientific Name Common Name Current Survey Previous surveys 


Lichenostomus leucotis  White-eared Honeyeater  


 


X 


Myzomela sanguinolenta   Scarlet Honeyeater  


 


X 


Acanthorhynchus tenuirostris   Eastern Spinebill  


 


X 


Acanthiza pusilla  Brown Thornbill  


 


X 


Acanthiza reguloides Buff-rumped Thornbill 


 


X 


Pardalotus punctatus  Spotted Pardalote  


 


X 


Eopsaltria australis   Eastern Yellow Robin  


 


X 


Rhipidura fuliginosa  Grey Fantail  


 


X 


Coracina novaehollandiae  Black-faced Cuckoo-shrike  


 


X 


Sericornis frontalis  White-browed Scrubwren  


 


X 


Hirundo neoxena  Welcome Swallow  


 


X 


Cracticus torquatus  Grey Butcherbird  O 


 Strepera graculina  Pied Currawong  


 


X 


Dicrurus bracteatus Spangled Drongo 


 


X 


Gymnorhina tibicen  Australian Magpie  O 


 Corvus coronoides  Australian Raven  


 


X 


Ptilonorhynchus violaceus Satin Bowerbird 


 


X 


Neochmia temporalis  Red-browed Finch  


 


X 


Malurus cyaneus  Superb Fairy-wren  


 


X 
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Table 6.2 Fauna Survey Results 


Scientific Name Common Name Current Survey Previous surveys 


Acridotheres tristis  Common Myna  *  


 


X 


Sturnus vulgaris  Common Starling  *  


 


X 


Pycnonotus jocosus   Red-whiskered Bulbul *  


 


X 


Amphibians 


   Litoria phylochroa   Leaf Green Tree Frog 


 


O 


Limnodynastes peronii  Striped Marsh Frog 


 


O 


Crinia signifera  Common Froglet 


 


O 


Reptiles 


   Physignathus lesueurii  Eastern Water Dragon  


 


X 


Tiliqua nigrolutea  Blue Tongue Lizard 


 


X 


Pseudechis porphyriacus  Red-Bellied Black Snake  


 


X 


Lampropholis guichenoti   Garden Skink   


 


X 


Eulampris quoyii Eastern Water Skink O 


 Mammals 


   Oryctolagus cunniculus Rabbit O 


 Rattus novergicus Brown Rat* 


 


X 


Rattus rattus Black Rat* 


 


Hairtube 


Trichosurus vulpecula Common Brushtail Possum Hairtube 


Pseudocheirus peregrinus Common Ring-tail Possum O 
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Table 6.2 Fauna Survey Results 


Scientific Name Common Name Current Survey Previous surveys 


Vulpes vulpes European Red Fox* 


 


Scat 


Paramelidae Bandicoot Sp 


 


Scat 


Felis Cattus Cat 


 


X 


Chalinolobus gouldii  Gould’s Wattled Bat  


 


Anabat 


Falsistrellus tasmaniensis  Eastern False Pipistrelle  
TS


  


 


Anabat 


Pteropus poliocephalus  Grey-Headed Flying-fox 
TS


  


 


O 


 


Notes: *= Exotic Species, TS= Threatened Species, O=Observed Visually, H= Observed Aurally, X= Recorded on site, Anabat= Detected with Anabat, Hairtube=Detected using Hairtube 


Sampling 
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Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


 


Marsdenia viridiflora 


subsp. viridiflora 


Marsdenia viridiflora 


subsp. Viridiflora 


population in the 


Bankstown, 


Blacktown, Camden, 


Campbelltown, 


Fairfield, Holroyd, 


Liverpool and 


Penrith LGAs E 


 


10 


Recent records are from Prospect, Bankstown, Smithfield, 


Cabramatta Creek and St Marys. Previously known north 


from Razorback Range. Grows in vine thickets and open 


shale woodland 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Dillwynia tenuifolia 


 


V V 9 


It has a core distribution within the Cumberland Plain, where 


it may be locally abundant within scrubby, dry heath areas 


within Castlereagh Ironbark Forest and Shale/Gravel 


Transition Forest on tertiary alluvium or laterised clays. May 


also be common in the ecotone between these areas and 


Castlereagh Scribbly Gum Woodland. Flowers sporadically 


from August to March.   


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Pultenaea parviflora 


 


E V 6 


May be locally abundant, particularly within scrubby/dry 


heath areas within Castlereagh Ironbark Forest and Shale 


Gravel Transition Forest on tertiary alluvium or laterised 


clays. May also be common in ecotone between these 


communities and Castlereagh Scribbly Gum Woodland. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 
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Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


Eucalyptus fibrosa is usually the dominant canopy species. 


E. globoidea, E. longifolia, E. parramattensis, E. sclerophylla 


and E. sideroxylon may also be present or co-dominant, 


with Melaleuca decora frequently forming a secondary 


canopy layer. Associated species may include Allocasuarina 


littoralis, Angophora bakeri, Aristida spp. Banksia spinulosa, 


Cryptandra spp., Daviesia ulicifolia, Entolasia stricta, Hakea 


sericea, Lissanthe strigosa, M. nodosa, Ozothamnus 


diosmifolius and Themeda australis . Often found in 


association with other threatened species such as Dillwynia 


tenuifolia, Dodonaea falcata, Grevillea juniperina, 


Micromyrtus minutiflora, Persoonia nutans and Styphelia 


laeta. Flowering may occur between August and November. 


recorded during 


targeted flora 


survey 


 


Acacia pubescens Downy Wattle V V 12 


Associated with on Cumberland Plain Woodlands, 


Shale/Gravel Forest and Shale/ Sandstone Transition 


Forest.  Clay soils, often with ironstone gravel. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Grevillea juniperina Juniper-leaved V 


 


79 Restricted to red sandy to clay soils – often lateritic on Low likelihood of 
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Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


subsp. juniperina Grevillea Wianamatta Shale and Tertiary alluvium in Cumberland 


Plain Woodland and Castlereagh Woodland 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Grevillea parviflora 


subsp. parviflora 


Small-flower 


Grevillea 


 


V 


 


Grows in sandy or light clay soils usually over thin shales. 


Occurs in a range of vegetation types from heath and 


shrubby woodland to open forest. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Pimelea spicata Spiked Rice-flower E E 18 


In western Sydney, it occurs on an undulating topography of 


well structured clay soils, derived from Wianamatta shale. It 


is associated with Cumberland Plain Woodland (CPW), in 


open woodland and grassland often in moist depressions or 


near creek lines. Has been located in disturbed areas that 


would have previously supported CPW 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 
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Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


survey 


 


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 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


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. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Persoonia nutans Nodding Geebung E1 E 


 


Confined to aeolian and alluvial sediments and occurs in a 


range of sclerophyll forest and woodland vegetation 


communities, with the majority of individuals occurring within 


Agnes Banks Woodland or Castlereagh Scribbly Gum 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 







 
 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
B.5 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


 


Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


Woodland. area. Not 


recorded during 


targeted flora 


survey 


 


Pomaderris brunnea Rufous Pomaderris V V 


 


Brown Pomaderris grows in moist woodland or forest on 


clay and alluvial soils of flood plains and creek lines 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Pterostylis gibbosa 


Illawarra Greenhood, 


Rufa Greenhood, 


Pouched Greenhood 


 


E 


 


Found in open forest or woodland, on flat or gently sloping 


land with poor drainage. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Pterostylis saxicola 


Sydney Plains 


Greenhood 


 


E 


 


Most commonly found growing in small pockets of shallow 


soil in depressions on sandstone rock shelves above cliff 


Low likelihood of 


occurrence.  No 
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Table 6.3 Flora Likelihood of Occurrence Table 


Family Scientific Name Common Name TSC Act 


Status  


EPBC Act 


Status  


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence  


lines. The vegetation communities above the shelves where 


Pterostylis saxicola occurs are sclerophyll forest or 


woodland on shale/sandstone transition soils or shale soils.   


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


 


Streblus pendulinus 


Siah's Backbone, 


Sia's Backbone, 


Isaac Wood 


 


E 


 


On the Australian mainland, Siah’s Backbone is found in 


warmer rainforests, chiefly along watercourses. The 


altitudinal range is from near sea level to 800 m above sea 


level. The species grows in well developed rainforest, 


gallery forest and drier, more seasonal rainforest. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted flora 


survey 


(Unlikely, Possible, Probable, Confirmed) 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


Gastropod


a 


 


 


   


  


 


Meridolum 


corneovirens 


Cumberland Plain 


Land Snail 


E1  


69 


Lives in a restricted area in the Cumberland Plain west of 


Sydney under litter of leaves, bark and logs or in loose soil 


around grass clumps feeding on fungus. Primarily inhabits 


Cumberland Plain Woodland. 


Limited suitable 


habitat.  Species 


is unlikely to 


occur within 


subject site.  


Amphibian


s 


 


 


  


 


  


 


Litoria aurea Green and Golden Bell 


Frog 


E1 V 


2 


Marshes, dams, stream sides, particularly those containing 


bullrushes or spikerushes; unshaded water bodies free of 


Gambusia form optimum habitat; vegetation and/or rocks 


are needed for sheltering. 


Low likelihood of 


occurrence.  This 


species has not 


been recorded in 


the locality for 


many decades.  


Suitable habitat 


present on the 


subject site but 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


not recorded 


during targeted 


fauna survey. 


 


Litoria raniformis  Growling Grass Frog, Southern 


Bell Frog, Green and Golden 


Frog, Warty Swamp Frog 


V 


 


Found in or around permanent or ephemeral swamps or 


billabongs along floodplains and river valleys 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


 


Helioporus 


autraliacus  


Giant Burrowing Frog  V 


 


Found in heath, woodland and open forest with sandy soils. Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


 


Mixophyes 


iteratus 


Giant Barred Frog, 


Southern Barred Frog 


 E 


 


Inhabit deep, damp leaf litter in rainforests, moist eucalypt 


forest and nearby dry eucalypt forest, at elevations below 


1000 m. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


Reptilia 


  


  


 


  


 


Hoplocephalus 


bungaroides  


Broad-headed Snake 


 V 


 


Shelters in rock crevices and under flat sandstone rocks on 


exposed cliff edges or in hollows in large trees within 200 m 


of escarpments 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


Varanidae Varanus Rosenberg's V,P  8 Found in heath, open forest and woodland. 


Associated with termites, the mounds of which this 


Low, no 


suitable habitat 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


rosenbergi Goanna species nests in; termite mounds are a critical habitat 


component.•Individuals require large areas of habitat. 


Shelters in hollow logs, rock crevices and in burrows, 


which they may dig for themselves, or they may use 


other species' burrows, such as rabbit warrens. 


or records in 


proximity to the 


site 


Birds  


 


  


 


  


 


Anthochaera 


phrygia 


Regent Honeyeater E4A CE, M 


 


Inhabits temperate woodlands and open forests, particularly 


Box-Ironbark Woodland and riparian forests of She-oak, 


with significantly large numbers of mature trees, high 


canopy cover and abundance of mistletoe. Feeds mainly on 


nectar and fruit from eucalypts and mistletoes and 


occasionally on insects. Requires shrubby understorey for 


nesting material. Nomadic movement of the species may 


depend on flowering and other resource patterns. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Lathamus 


discolor 


Swift Parrot E1 E 


3 


Migrates between Tasmania and the mainland. Occurs 


where there are abundant eucalypt flowers or lerp 


infestations. Favours winter flowering eucalypt species 


including Swamp Mahogany, Spotted Gum, Red 


Limited suitable 


habitat within the 


subject site.  Not 


likely to occur.   
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


Bloodwood, Mugga Ironbark and White Box 


 


Daphoenositta 


chrysoptera 


Varied Sittella V  


3 


The Varied Sittella is sedentary and inhabits most of 


mainland Australia. Inhabits eucalypt forests and 


woodlands, especially those containing rough-barked 


species and mature smooth-barked gums with dead 


branches, mallee and Acacia woodland. 


Low.Limited 


.potential habitat 


exists for the 


species on the 


site 


 


Petroica 


phoenicea 


Flame Robin V  


1 


Prefers clearings or areas with open understoreys. The 


groundlayer of the breeding habitat is dominated by native 


grasses and the shrub layer may be either sparse or 


dense. Occasionally occurs in temperate rainforest, and 


also in herbfields, heathlands, shrublands and sedgelands 


at high altitudes. 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


 


Lophoictinia 


isura 


Square-tailed Kite V  


1 Diverse habitats from woodlands to timbered watercourses 


Low. Little 


potential habitat 


exists for the 


species on the 


site 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


 


Tyto 


novaehollandiae 


Masked Owl V  


1 


Occurs in forests, open woodlands, farmlands with large 


trees. Roosts in large hollow 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Ninox strenua Powerful Owl V  


64 


Inhabits a range of vegetation types, from woodland and 


open sclerophyll forest to tall open wet forest and rainforest. 


Moderate, some 


suitable forage 


habitat on the 


subject site. 


Species detected 


adjacent to 


subject site. 


 


Melithreptus 


gularis gularis 


Black-chinned 


Honeyeater (eastern 


subspecies) 


V  


1 


Drier eucalypt forests, woodlands, timber on water courses, 


often no understorey, scrubs.   Favours ironbark woodlands 


on western slopes. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Hieraaetus 


morphnoides 


Little Eagle V  


8 


Inhabits open eucalypt forest, woodlands or open woodland. Low. Little 


potential habitat 


exists for the 


species on the 


site 


 


Botaurus 


poiciloptilus  


Australasian Bittern 


 


E 


 


Favours permanent freshwater wetlands with tall, dense 


vegetation, particularly bullrushes (Typha spp.) and 


spikerushes (Eleoacharis spp.). 


Low. Limited 


potential habitat 


exists for the 


species on the 


site, no records 


in the locality  


 


Dasyornis 


brachypterus 


 Eastern Bristlebird 


 


E 


 


Inhabits dense, fire prone, low vegetation areas like heathy 


woodland, open woodland with heath understory or open 


forest with tussock grass understory 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


area. Not 


recorded during 


targeted fauna 


survey 


 


Erythrotriorchis 


radiatus  


Red Goshawk 


CE V 


 


Red Goshawks inhabit open woodland and forest, preferring 


a mosaic of vegetation types, a large population of birds as 


a source of food, and permanent water, and are often found 


in riparian habitats along or near watercourses or wetlands. 


In NSW, preferred habitats include mixed subtropical 


rainforest, Melaleuca swamp forest and 


riparian Eucalyptus forest of coastal rivers. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Rostratula 


australis 


 Australian Painted 


Snipe 


 


V, M 


 


Found in covered grassy, low scrub or open timber areas on 


fringes of swamps, dams and marshes. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


survey 


 


Haliaeetus 


leucogaster  


White-bellied Sea-


Eagle 


 


M,C 


 


Forages over large open fresh or saline waterbodies, 


coastal seas and open terrestrial areas. Breeding habitat 


consists of tall trees, mangroves, cliffs, rocky outcrops, silts, 


caves and crevices and is located along the coast or major 


rivers. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Hirundapus 


caudacutus  


White-throated 


Needletail 


 


M,C,J,K  


 


Forages aerially over a variety of habitats usually over 


coastal and mountain areas with a preference for wooded 


areas 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Merops ornatus  


Rainbow Bee-eater 


 


M,J 


 


Occurs in open country, chiefly at suitable breeding places 


in areas of sandy or loamy soil: sand-ridges, riverbanks, 


Low likelihood of 


occurrence.  
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


sand-pits, occasionally coastal cliffs . Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Monarcha 


melanopsis 


 Black-faced Monarch 


 


M 


 


Rainforest and eucalypt forests, Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Myiagra 


cyanoleuca  


Satin Flycatcher 


 


M 


 


Wetter, denser forest, often at high elevations Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


recorded during 


targeted fauna 


survey 


 


Rhipidura 


rufifrons  


Rufous Fantail 


 


M 


 


Found in rainforest, dense wet eucalypt and monsoon 


forests, paperbark and mangrove swamps and riverside 


vegetation 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Ardea alba  


Great Egret, White 


Egret 


 


M,C,J 


 


Reported in a wide range of wetland habitats including  river 


margins, lakes, salt marshes, estuarine mudflats, tidal 


streams and mangrove swamps 


Moderate. Some 


potential habitat 


exists for the 


species on the 


site 


 


Ardea ibis  


Cattle Egret 


 


M,C,J 


 


Tend to forage in pasture, marsh, grassy road verges, rain 


puddles and croplands 


Moderate. Some 


potential habitat 


exists for the 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


species on the 


site 


 


Gallinago 


hardwickii  


Latham's Snipe, 


Japanese Snipe 


 


M,C,J,K 


 


Inhabits a variety of permanent and ephemeral wetlands, 


preferring wetlands with nearby cover, including wetland 


grasses and open wooded swamps 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Apus pacificus 


 Fork-tailed Swift 


 


M,C,J,K  


 


Common migrant throughout mainland Australia Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


Fish 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


 


Macquaria 


australasica  


Macquarie Perch 


 


E 


 


Prefers clear water and deep, rocky holes with lots of cover 


comprised of aquatic plants, large boulders, debris and 


overhanging banks.  


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


 


Prototroctes 


maraena  


Australian Grayling 


 


V 


 


Inhabits clear, gravel-bottomed streams with alternating 


pools and riffles, and granite outcrops but has also been 


present in a muddy-bottomed, heavily silted habitat 


Low likelihood of 


occurrence.  No 


suitable habitat 


within the study 


area. Not 


recorded during 


targeted fauna 


survey 


Mammals Pteropus 


poliocephalus 


Grey-headed Flying-


fox 


V V 


14 


Occurs in subtropical and temperate rainforests, tall 


sclerophyll forests and woodlands, heaths and swamps. 


Forage on nectar and pollen of native trees, especially 


Moderate. Known 


roosting colony at 


Gordon, some 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


Eucalyptus, Melaleuca and Banksia. Migrates in search of 


food.   


suitable foraging 


resource on the 


subject site.   


 


Chalinolobus 


dwyeri  


Large-eared Pied Bat, 


Large Pied Bat 


 V 


 


 Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Mormopterus 


norfolkensis 


Eastern Freetail Bat V  


7 


Occur in dry sclerophyll forest and woodland east of the 


Great Dividing Range 


Moderate. Some 


habitat within the 


subject site.  


Recorded in 


adjacent sites in 


2007.  Likely to 


use site for 


foraging.  
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


 


Falsistrellus 


tasmaniensis 


Eastern False 


Pipistrelle 


V  


2 


Occurs in moist habitat with trees over 20m in height, 


hunting insects above or just below the tree canopy. Roosts 


in eucalypt hollows, under bark and in buildings. Hibernates 


in winter. 


Moderate. Some 


habitat within the 


subject site.  


Moderate 


likelihood of 


occurrence.   


 


Miniopterus 


schreibersii 


oceanensis 


Eastern Bentwing-bat V  


21 


Roosts mainly in caves but also in tunnels, mines or 


buildings. Non-breeding populations disperse within a 300 


km range of maternity caves. Hunting for moths and other 


insects takes place in forested areas above the canopy.  


Moderate. Some 


habitat within the 


subject site.  


Recorded in 


adjacent sites in 


2007.  Likely to 


use site for 


foraging.     


 


Myotis 


macropus 


Southern Myotis V  


5 


Found along the coast and roost in caves, mine shafts, tree 


hollows or dense foliage. Foraging for fish and insects 


occurs over streams and pools. 


Low likelihood of 


occurrence No 


suitable habitat 


within the subject 


site.  .   
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


 


Scoteanax 


ruepellii 


Greater Broad-nosed 


Bat 


V  


3 


Usually roosts in tree hollows and forages for beetles and 


other insects or microbats along creek and river corridors in 


open woodland habitat and dry open forests  


Moderate 


likelihood of 


occurrence Some 


habitat within the 


subject site.  .   


 


Dasyurus 


maculatus 


Spotted-tailed Quoll V E 


6 


Occurs in wide variety of habitats in large remnants. Dens in 


tree hollows, hollow logs or rock crevices 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Petrogale 


penicillata   


Brush-tailed Rock-


wallaby 


E V 


 


Inhabits outcrops and cliffs with complex structures Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


targeted fauna 


survey 


 


Phascolarctos 


cinereus 


(combined 


populations of 


Qld, NSW and 


the ACT) 


 Koala 


V V 


 


Inhabit eucalypt woodlands and forests. Feed on the 


foliage of more than 70 eucalypt species and 30 non-


eucalypt species, but in any one area will select preferred 


browse species. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Potorous 


tridactylus 


tridactylus  


Long-nosed Potoroo 


(SE mainland) 


V V 


 


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. 


Low likelihood of 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 


 


Pseudomys New Holland Mouse 


 


V 


 


The New Holland Mouse has been found from coastal areas Low likelihood of 
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Table 6.4 Fauna Likelihood of Occurrence 


Family Scientific Name Common Name NSW 


Legal 


Status 


(TSC 


Act) 


Common


wealth 


Legal 


Status 


(EPBC 


Act) 


OEH Bionet Records 


in Locality (5km 


radius) 


Habitat Requirements Likelihood of 


occurrence 


novaehollandiae  and up to 100 km inland on sandstone country. The species 


occurs in open heathland, open woodland with a heathland 


understorey and vegetated sand dunes. 


occurrence.  


Limited suitable 


habitat within the 


study area. Not 


recorded during 


targeted fauna 


survey 
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C.1 Endangered Ecological Communities 


Sydney Turpentine-Ironbark Forest (STIF) typically occurs on the shale/sandstone boundary 


on the more fertile shale influenced soils, in higher rainfall areas on the higher altitude 


margins of the Cumberland Plain, and on the shale ridge caps of sandstone plateaus (OEH 


2012). Dominant canopy trees include Turpentine (Syncarpia glomulifera), Grey Gum 


(Eucalyptus punctata), Grey Ironbark (Eucalyptus paniculata) and Thin-leaved Stringybark 


(Eucalyptus eugenoides). In areas of high rainfall (over 1050 mm per annum) Sydney Blue 


Gum (Eucalyptus saligna) is more dominant. The shrub stratum is usually sparse and may 


contain mesic species such as Sweet Pittosporum (Pittosporum undulatum)  and Elderberry 


Panax (Polyscias sambucifolia).  


STIF has a highly restricted geographic distribution, and is currently estimated to cover an 


extant area of just over 200 ha (Tozer, 2003).  Less than 5% of the original forest is intact 


and retains the structural integrity of the vegetation.  Existing remnants continue to be 


threatened by clearing and weed invasion. STIF is listed as an Endangered Ecological 


Community (EEC) under the TSC Act (as Sydney Turpentine-Ironbark Forest) and a 


Critically Endangered Ecological Community (CEEC) under the EPBC Act (as Turpentine-


Ironbark Forest in the Sydney Basin Bioregion).   


(a) in the case of a threatened species, whether the action proposed 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  


Not applicable to endangered communities.   


(b) in the case of an endangered population, whether the action proposed is likely to have an 


adverse effect on the life cycle of the species that constitutes the endangered 


population such that a viable local population of the species is likely to be placed at 


risk of extinction  


Not applicable to endangered communities.   


(c) in the case of an endangered ecological community or critically endangered ecological 


community, whether the action proposed:  


(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  


The STIF vegetation on the subject site consists of diagnostic canopy species, 


predominantly Syncarpia glomulifera (Turpentine). Additional diagnostic species within the 


subject site include Eucalyptus pilularis (Blackbutt) and Pittosporum undulatum (Native 


Daphne)  Three of these trees will be removed as a part of the proposed development, with 


a further two potentially impacted in the future. The trees occur on the degraded boundary of 
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a much larger patch of the vegetation community, thus its local occurrence is not likely to be 


places at risk of extinction. 


The trees to be removed exists on the boundary of the community, with a modified ground 


story. It is considered unlikely that the removal of three trees diagnostic of the community will 


have an adverse affect on or substantially and adversely modify the composition or extent of 


the local occurrence of the STIF EEC.   


(d) in relation to the habitat of a threatened species, population or ecological community:  


(i) the extent to which habitat is likely to be removed or modified as a result of the 


action proposed, 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 action, and  


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 


the long-term survival of the species, population or ecological community in the 


locality, and 


The proposed action will result in the removal of three trees diagnostic of the EEC, with a 


potential longer-term impact on two others. Soils and habitat for the community within the 


subject site have been subjected to pressures of development such as increased nutrient 


loading from urban runoff, earthworks for adjacent development and altered fire regimes. As 


such, habitat for the community occurs in a degraded and fragmented state. The proposal is 


not likely to exacerbate these pre-existing impacts. 


The habitat for the community will not become fragmented or isolated as a result of the 


proposed action. The vegetation patch will maintain connectivity in a north-south direction, 


including canopy connectivity. Genetic flow will continue throughout the patch of vegetation. 


The habitat is not considered to be important to the long-term survival of the vegetation 


community in the locality. Areas of the community are reserved in conservation areas 


adjacent to the subject site, and community within private property adjacent to the site is 


managed in accordance with an approved Biodiversity Management Plan, which will ensure 


the survival of the community in the long term. The removal of habitat for this community is 


not considered to generate an impact on its long term survival.  


(e) whether the action proposed is likely to have an adverse effect on critical habitat (either 


directly or indirectly)  


No critical habitat for the STIF EEC has been identified by the Director-General of OEH 


under the TSC Act.  The subject site does not constitute critical habitat for this EEC. 


(f) whether the action proposed is consistent with the objectives or actions of a recovery plan 


or threat abatement plan  
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No recovery plan or threat abatement plan has been prepared for STIF EEC.  The main 


objective of recovery planning for EECs is to avoid further loss of these communities and to 


facilitate their recovery.  The proposal is considered to be consistent with these objectives as 


no remnant canopy tree species are to be removed as part of the proposed action.   


(g) whether the action proposed constitutes or is part of a key threatening process or is likely 


to result in the operation of, or increase the impact of, a key threatening process  


The action constitutes the key threatening process of Clearing of Native Vegetation. 


Conclusion 


Though the clearing of three individuals of  STIF EEC diagnostic canopy species will occur 


as part of the proposed development, the clearing is not considered to constitute a 


significant impact. Further, the longer-term decline of two additional trees is not considered 


likely to constitute a significant impact. A Biodiversity Management Plan will manage 


retained vegetation, including patches of STIF adjacent to the subject site, in the long term. 


The proposed action will not isolate or fragment habitat for the community, nor will it disturb 


habitat for the community. No significant impact to the STIF EEC is likely to occur as a result 


of the proposed development. 


C.2 Threatened Fauna Species 


C.2.1 Nectivorous Birds 


This test assesses the Regent Honeyeater, Little Lorikeet and Swift Parrot together as the 


species have similar habitat requirements and are affected by the same potential threats as 


a result of the proposal.  These species have not been detected on the subject site or lands, 


but are considered to have potential to forage in the area during migrations.   


The Little Lorikeet (Glossopsitta pusilla) is listed as vulnerable under the TSC Act and has 


the potential to forage within the subject land opportunistically during locally prolific blossom 


periods or when other nectar sources are scarce.  The Little Lorikeet mostly occurs in dry, 


open eucalypt forests and woodlands and is distributed in NSW from the coast to the 


western slopes of the Great Dividing Range (Barrett et al. 2003). The species is considered 


to be nomadic (Higgins 1999), with irregular large or small influxes of individuals occurring at 


any time of year, apparently related to food availability where there is some tree-flowering in 


the vicinity (DECCW (NSW) 2010). The species uses patches of vegetation as ‘stepping 


stones’ to travel across landscapes. While not previously recorded on the subject land the 


species has been previously recorded within Lane Cove National Park (OEH, 2012).  


The Swift Parrot, listed as Endangered under both the TSC Act and EPBC Act, is a 


predominantly nectarivorous, migratory species endemic to southeastern Australia (Birds 


Australia 2011). The species breeds in Tasmania and migrates to the mainland in winter, 


where it is most commonly found in dry, open eucalypt forests and woodlands containing 


Grey Box, White Box and Yellow Gum (Garnett and Crowley 2000). The species is reliant on 


box-ironbark communities for winter foraging, and movement is strongly associated with the 
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availability of lerps and winter flowering eucalypt species such as Eucalyptus sideroxylon 


(Mugga Ironbark). Swift Parrots often occur in urban areas, including farmland with remnant 


patches of eucalypt woodland (DEC (NSW) 2005f), (Saunders and Heinsohn 2008). The 


species has been recorded in close proximity to the subject site, and also in Lane Cove and 


Garigal National Parks (OEH, 2012)  


The Regent Honeyeater (Anthochaera phrygia), listed as Critically Endangered under the 


TSC Act and Endangered under the EPBC Act, is a winter migrant confined to Victoria and 


NSW and is strongly associated with the western slopes of the Great Dividing Range 


(Garnett and Crowley 2000). The species is found in temperate eucalypt forests and 


woodlands, particularly in blossoming trees and mistletoe (DEC (NSW) 2006b). The Regent 


Honeyeater is strongly nomadic and follows blossoming trees (Franklin et al. 1989) (NSW 


Scientific Committee 2004f). The species uses patches of vegetation as ‘stepping stones’ to 


travel across landscapes. The species has not been recorded within the subject site, nor 


within five kilometres of the subject site; however it is considered to have potential to occur 


as suitable winter-flowering trees are available. 


(a) In the case of a threatened species, whether the action proposed 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, 


None of the previously listed nectivorous bird species have been recorded from the subject 


site; however they have been recorded in the locality.  A very small area (0.05 ha) of 


potential foraging and roosting habitat is available on the subject site. Given the large home 


ranges of these species and the presence of more suitable habitat in the locality, it is unlikely 


that the viability of any local populations will be adversely affected by the proposed 


development. 


(b) In the case of an endangered population, whether the action proposed is likely to 


have an adverse effect on the life cycle of the species that constitutes the 


endangered population such that a viable local population of the species is likely to 


be placed at risk of extinction. 


There are currently no populations of these species listed as endangered under the TSC Act. 


(c) In the case of an endangered ecological community or critically endangered 


ecological community, whether the action proposed: 


(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. 


Not applicable. 


(d) In relation to the habitat of a threatened species, population or ecological 


community: 
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(i) the extent to which habitat is likely to be removed or modified as a result of the 


action proposed, 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 action, and 


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 


the long-term survival of the species, population or ecological community in the 


locality. 


A small area (0.05 ha) of potential foraging habitat for the Regent Honeyeater, Little Lorikeet 


and Swift Parrot will be removed.  This represents a small portion of the available habitat 


within the subject land and wider locality. 


Vegetation on the subject site will continue to be connected to adjacent stands of vegetation.  


The proposed development will not cause habitat to become effectively isolated from 


currently interconnecting or proximate areas of habitat.  All species are highly mobile and are 


capable of flying over developed areas in the locality. Based on this, the impacts of the 


project are not expected to have a deleterious impact upon habitat corridors or habitat 


connectivity for dispersal of the species. 


(e) Whether the action proposed is likely to have an adverse effect on critical habitat 


(either directly or indirectly). 


No critical habitat for the Regent Honeyeater, Little Lorikeet and Swift Parrot has been 


identified by the Director-General of OEH under the TSC Act.. 


(f) Whether the action proposed is consistent with the objectives or actions of a 


recovery plan or threat abatement plan. 


Recovery plans have been prepared for the Swift Parrot and the Regent Honeyeater. The 


general aims of these plans include the protection and enhancement of key breeding and 


foraging habitats for these species.  The subject site does not occur in any key breeding or 


foraging areas for these species and is therefore consistent with these plans.   


(g) Whether the action proposed constitutes or is part of a key threatening process or is 


likely to result in the operation of, or increase the impact of, a key threatening 


process. 


The following Key Threatening Processes are relevant to the Swift Parrot, Little Lorikeet and 


Regent Honeyeater: 


 Clearing of native vegetation as this reduces the area of forage and nesting 


habitat available for this species;  


 Loss of hollow-bearing trees as this reduces the abundance of nesting habitat; 
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 Removal of dead wood and dead trees as this reduces the abundance of 


important ground foraging and nesting habitat; 


 Invasion of native plant communities by exotic perennial grasses as this 


results in the loss of key food plants and habitat and encourages flock-foraging 


species; 


 Competition and grazing by the feral European rabbit Oryctolagus cuniculus 


as they compete with native fauna for resources, alter the structure and 


composition of vegetation, and degrade the land; 


 Predation by the European Red Fox Vulpes vulpes as they pose a major threat 


to the survival of native Australian fauna, with non-flying mammals and ground-


nesting birds at greatest risk, particularly as they predate on nests and nesting 


females; 


 Predation, habitat degradation, competition and disease transmission by 


Feral Pigs, Sus scrofa as wallowing and rooting causes direct disturbance to 


habitats and may increase erosion;  and 


 Competition from feral honey bees (Apis mellifera) as they compete with native 


fauna for tree hollows and floral resources. 


The Key Threatening process of Clearing of Native Vegetation is relevant to this project, as it 


will result in the removal of a small number of native trees.  The remainder are relevant to 


the project and it will not result in the operation of these processes.  


Conclusion  


A small area of potential foraging habitat (0.05 ha) for the Regent Honeyeater, Little Lorikeet 


and Swift Parrot will be removed from the subject site.  Any local population of these species 


is predicted to remain viable within the locality.  No significant impact is predicted to occur to 


the Regent Honeyeater, Little Lorikeet and Swift Parrot as a result of the proposed 


development.   


C.2.2 Glossy Black Cockatoo (Calyptorhynchus lathami) 


The Glossy Black Cockatoo is listed as Vulnerable under TSC Act. The species is sparsely 


distributed along the east coast and immediate inland districts from western Victoria to 


Rockhampton in Queensland (Crome and Shields 1992). The Glossy Black Cockatoo 


characteristically inhabits forests on sites with low soil-nutrient status, reflecting the 


distribution of key Allocasuarina spp, predominantly Forest Oak (Allocasuarina torulosa) and 


Black She-oak (Allocasuarina littoralis) in eastern populations (NSW NPWS 1999). 


(a) In the case of a threatened species, whether the action proposed 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, 
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The Glossy Black-cockatoo is not known to occur on the subject site.  Suitable foraging 


habitat exists for this species on the subject site, however suitable nesting habitat is absent.  


Glossy Black-cockatoo require large hollows to nest and individual pairs show high fidelity to 


selected nesting trees (choosing nesting hollows of particular shape, position and 


structure)(DEC (NSW) 2005c).  Hollows on the subject site are not large enough for 


utilisation by Glossy Black-cockatoo.  As nesting habitat is absent from the subject site, it is 


not likely that the proposal will affect the life cycle of these species such that a viable local 


population is placed at risk of extinction. 


(b) In the case of an endangered population, whether the action proposed is likely to 


have an adverse effect on the life cycle of the species that constitutes the 


endangered population such that a viable local population of the species is likely to 


be placed at risk of extinction. 


Not applicable 


(c) In the case of an endangered ecological community or critically endangered 


ecological community, whether the action proposed: 


(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. 


Not applicable. 


(d) In relation to the habitat of a threatened species, population or ecological 


community: 


(i) the extent to which habitat is likely to be removed or modified as a result of the 


action proposed, 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 action, and 


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 


the long-term survival of the species, population or ecological community in the 


locality. 


No foraging habitat for the Glossy Black-cockatoo will be removed.   


Vegetation on the subject site will continue to be connected to adjacent stands of vegetation.  


The proposed development will not cause habitat to become effectively isolated from 


currently interconnecting or proximate areas of habitat.  The Glossy Black-cockatoo is a 


highly mobile species and is capable of flying over developed areas in the locality.  Therefore 


no area of habitat will be fragmented or isolated from other areas of habitat by the proposed 


development. 
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The subject site affords a very small area of foraging habitat for the Glossy Black-cockatoo. 


As this species is highly mobile and moves around according to the availability of foraging 


habitat, it is likely to use a much broader area of habitat, including large areas of, Lane Cove, 


Garigal and Ku-ring-gai National Parks. Therefore the land affected by the proposal is not 


important habitat for this species. Furthermore, no nesting habitat for this species will be 


removed. The removal and modification of the vegetation on the subject site is not likely to 


have an adverse effect on the long-term survival of this species. 


(e) Whether the action proposed is likely to have an adverse effect on critical habitat 


(either directly or indirectly). 


No critical habitat for this species has currently been listed in the critical habitat registry by 


the Director-General of OEH. 


(f) Whether the action proposed is consistent with the objectives or actions of a 


recovery plan or threat abatement plan. 


No recovery plan for this species has been prepared by the NSW National Parks and Wildlife 


Service to date. OEH has recommended  


(g) Whether the action proposed constitutes or is part of a key threatening process or is 


likely to result in the operation of, or increase the impact of, a key threatening 


process. 


The following Key Threatening processes are relevant to the Glossy Black-cockatoo: 


 Clearing of native vegetation as this destroys habitat for the species. 


 Competition from feral honeybees as feral honeybees compete with native 


species for tree hollows; 


 Infection of native plants by Phytophthora cinnamomi as vegetation that is 


utilised by this species may be susceptible and may be killed or damaged; 


 Infection by Psittacine circoviral (beak and feather) disease affecting 


endangered psittacine species and populations as it can leave Glossy Black-


cockatoo prone to other infections; and 


 Predation by the European red fox as fledglings can become prey items for 


foxes. 


The proposed development would result in the clearing of native vegetation which provides 


potential foraging habitat for the Glossy Black-cockatoo.   


The proposed development will not increase competition from feral honeybees for hollows as 


no hollows of suitable size for nesting are proposed to be removed. 
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There are no signs that Phytophthora cinnamomi is currently impacting vegetation on the 


subject site and it is not likely that the process will be exacerbated as a result of the 


proposal. 


The proposed development will not exacerbate the likelihood of Psittacine circoviral (beak 


and feather) disease infecting a local population. 


Foxes are not likely to exist on the subject site and are not likely to be increased in number 


by the proposal. 


Conclusion  


No foraging habitat for the Glossy Black-cockatoo will be removed from the subject site.  The 


local population of the Glossy Black-cockatoos is predicted to remain viable within the 


locality.  No significant impact is predicted to occur to the Glossy Black-cockatoo as a result 


of the proposed development.   


 


C.2.3 Forest Owls 


The Barking Owl (Ninox connivens) is widespread and quite common in parts of northern 


Australia but is considered generally uncommon in southern Australia.  The owl is distributed 


sparsely throughout NSW although it is rarely recorded in the far west or in coastal or 


escarpment forests.  It occurs in eucalypt woodland, open forest, swamp woodlands and 


timber along watercourses.  It roosts in dense foliage of understorey trees during the day 


and nest in hollows of old eucalypts(DEC (NSW) 2005a).  The Barking Owl is listed as 


Vulnerable on Schedule 2 of the TSC Act(NSW Scientific Committee 2004a). 


The Powerful Owl (Ninox strenua) is distributed from Mackay to south western Victoria, 


mainly on the coastal side of the Great Dividing Range.  This species occurs in many 


vegetation types from woodland and open sclerophyll to tall open wet forest and rainforest.  


It requires large tracts of native vegetation but can survive in fragmented landscapes.  It 


roosts in dense vegetation and nests in large tree hollows(DEC (NSW) 2005d). The Powerful 


Owl is listed as Vulnerable on Schedule 2 of the TSC Act(NSW Scientific Committee 2004e). 


(h) In the case of a threatened species, whether the action proposed 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, 


Neither the Powerful Owl nor the Barking Owl has been recorded from the subject site; 


however they have been recorded in the locality. The Powerful Owl has been observed on 


the subject land.  Potential foraging habitat is available on the subject site, however nesting 


habitat is absent due to a lack of large hollows.  Given the large home ranges of these 


species, the absence of suitable sized nesting hollows on the subject site, the presence of 


more suitable habitat in the locality and its ability to adapt to disturbance within its home 


range it is unlikely that the viability of the local population will be adversely affected by the 


proposed development. 
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(i) In the case of an endangered population, whether the action proposed is likely to 


have an adverse effect on the life cycle of the species that constitutes the 


endangered population such that a viable local population of the species is likely to 


be placed at risk of extinction. 


There are currently no populations of the Powerful or Barking Owl listed as endangered 


under the TSC Act. 


(j) In the case of an endangered ecological community or critically endangered 


ecological community, whether the action proposed: 


(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. 


Not applicable. 


(k) In relation to the habitat of a threatened species, population or ecological 


community: 


(i) the extent to which habitat is likely to be removed or modified as a result of the 


action proposed, 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 action, and 


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 


the long-term survival of the species, population or ecological community in the 


locality. 


A small area of potential foraging habitat (0.05ha) for the Barking Owl and Powerful Owl will 


be removed.  This represents a small portion of the available habitat within the study area 


and wider locality.  Known roosting habitat for the Powerful Owl will be retained.  


Vegetation on the subject site will continue to be connected to adjacent stands of vegetation.  


The proposed development will not cause habitat to become effectively isolated from 


currently interconnecting or proximate areas of habitat.  Both species are highly mobile and 


are capable of flying over developed areas in the locality. Based on this, the impacts of the 


project are not expected to have a deleterious impact upon habitat corridors or habitat 


connectivity for dispersal of the species. 


The subject site affords foraging and roosting habitat for the Barking Owl. As this species is 


highly mobile and moves around according to the availability of foraging habitat, it is likely to 


use a much broader area of habitat, including large areas of Lane Cove National Park and 


Ku-ring-gai National Park. Therefore the land affected by the proposal is not important 
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habitat for this species. The removal and modification of the vegetation on the subject site is 


not likely to have an adverse effect on the long-term survival of this species. 


(l) Whether the action proposed is likely to have an adverse effect on critical habitat 


(either directly or indirectly). 


No critical habitat for these species has currently been listed in the critical habitat registry by 


the Director-General of OEH. 


(m) Whether the action proposed is consistent with the objectives or actions of a 


recovery plan or threat abatement plan. 


A draft recovery plan has been prepared for the Barking Owl.  The ultimate aim of the 


recovery plan is to recover the Barking Owl to a position of viability in nature in NSW (NSW 


NPWS 2003).   


The subject site is not part of a known area of habitat for the Barking Owl.  Potential roosting 


habitat will be retained in the locality. 


DECCW has identified 17 priority actions to assist with the recovery of this species in New 


South Wales.  These include: 


 Negotiate with individual land managers to achieve appropriate measures to 


protect all known Barking Owl nest sites in NSW. Protection will need to address 


threats such as human disturbance, collision with wires, secondary poisoning from 


chemicals; 


 Incorporate the consideration of Barking Owl habitat and potential habitat as a high 


priority in the assessment of property for reserve establishment; 


 Establish formal conservation arrangements for properties with Barking Owls, 


which can be used to protect wildlife habitat. 


Additionally, a recovery plan has been prepared for large forest owls, which includes the 


Powerful Owl. The aim of the recovery plan is to ensure that large forest owls persist in the 


wild in NSW in each region where they presently occur (DEC (NSW) 2006a). The following 


main objectives are relevant to the proposal: 


 Objective 4: Ensure the impacts on large forest owls and their habitats are 


adequately assessed during planning and environmental assessment processes; 


and 


 Objective 5: Minimise further loss and fragmentation of habitat by protection and 


more informed management of significant owl habitat (including protection of 


individual nest sites). 


Impacts to the Powerful Owl have been considered within this document.  The proposal does 


not involve the removal of significant owl habitat.  The proposed development is considered 
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to be consistent with the objectives in that it will not decrease or fragment the extent of 


significant habitat. 


DECCW has identified 21 priority actions to assist with the recovery of this species in New 


South Wales.  Those relevant to this assessment include: 


 Encourage private landholders to undertake management options to conserve 


and/or actively manage forest owl habitat; and 


 Develop a sampling methodology stratified across different land tenures and 


disturbance histories, as well as a set of standardised regional monitoring protocols  


The proposed development is consistent with these objectives; potential Powerful Owl 


foraging habitat will be retained on the subject site, and the methodology used to assess the 


likelihood of occurrence for the Powerful Owl satisfies this priority action. 


(n) Whether the action proposed constitutes or is part of a key threatening process or is 


likely to result in the operation of, or increase the impact of, a key threatening 


process. 


The following Key Threatening processes are relevant to the Powerful Owl and Barking Owl: 


 Clearing of native vegetation as this destroys populations of the species and 


their habitats. 


 Competition from feral honeybees as this fauna species competes with native 


species for tree hollows; 


 Infection of native plants by Phytophthora cinnamomi as vegetation that is 


utilised by this species may be susceptible and may be killed or damaged; and 


 Predation by the European red fox as fledglings can become prey items for 


foxes. 


The proposed development would result in the removal of potential foraging and roosting 


habitat for the Powerful Owl and Barking Owl, however several native trees will be retained 


across the site that will continue to provide foraging habitat.  


The proposed development will not increase competition from feral honeybees for hollows as 


no hollows are proposed to be removed. 


There are no signs that Phytophthora cinnamomi is currently impacting vegetation on the 


subject site and it is not likely that the process will be exacerbated as a result of the 


proposal. 


Foxes are not likely to exist on the subject site and are not likely to be increased in number 


by the proposal. 


Conclusion  
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A small area of potential foraging habitat (0.05 ha) for the Powerful Owl and the Barking Owl 


will be removed from the subject site.  The local population of these species is predicted to 


remain viable within the locality.  No significant impact is predicted to occur to the Powerful 


Owl or the Barking Owl as a result of the proposed development.   


C.2.4 Grey-headed Flying-fox (Pteropus poliocephalus) 


The Grey-headed Flying-fox (Pteropus poliocephalus) is distributed along the east coast 


from Bundaberg in Queensland to Melbourne, Victoria. It occurs as far west as the western 


slopes of the Great Dividing Range in northern NSW. It occurs in subtropical and temperate 


rainforests, tall sclerophyll forests and woodlands, heaths and swamps. Grey-headed Flying-


foxes migrate according to the availability of native fruits, nectar and pollen. They roost in 


large “camps” which are generally within 20km of a food source (NSW NPWS 2001). The 


Grey-headed Flying-fox is listed as Vulnerable on Schedule 2 of the TSC Act (NSW 


Scientific Committee 2004d) (NSW Scientific Committee, 2004d) and under the EPBC Act. 


(a) In the case of a threatened species, whether the action proposed 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, 


The Grey-headed Flying-fox has previously been recorded flying over the subject site.  


Suitable foraging habitat occurs within the subject site, however there are no roosts.  Flying-


foxes roost in camps of thousands of animals at specific sites.  The subject site is within 10 


km of the Grey-headed Flying-fox camp site at the Ku-ring-gai Flying Fox Reserve in Gordon 


and therefore  the Grey-headed Flying-foxes recorded flying over the subject site were likely 


to be from the Gordon camp.  As the Grey-headed Flying-fox does not roost on the subject 


site, it is not likely that the proposal will affect the life cycle of these species such that a 


viable local population is placed at risk of extinction. 


(b) In the case of an endangered population, whether the action proposed is likely to 


have an adverse effect on the life cycle of the species that constitutes the 


endangered population such that a viable local population of the species is likely to 


be placed at risk of extinction. 


There are currently no populations of the Grey-headed Flying-fox listed as endangered 


under the TSC Act. 


(c) In the case of an endangered ecological community or critically endangered 


ecological community, whether the action proposed: 


(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. 


Not applicable. 
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(d) In relation to the habitat of a threatened species, population or ecological 


community: 


(i) the extent to which habitat is likely to be removed or modified as a result of the 


action proposed, 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 action, and 


(iii) the importance of the habitat to be removed, modified, fragmented or isolated to 


the long-term survival of the species, population or ecological community in the 


locality. 


A small area of potential foraging habitat (0.05 ha) for the Grey-headed Flying-fox will be 


removed.  This represents a small portion of the available habitat within the study area and 


wider locality. 


Vegetation on the subject site will continue to be connected to adjacent stands of vegetation.  


The proposed development will not cause habitat to become effectively isolated from 


currently interconnecting or proximate areas of habitat.  The Grey-headed Flying-fox is a 


highly mobile species and is capable of flying over developed areas in the locality.  This is a 


highly mobile species and the impacts of the project are not expected to have a deleterious 


impact upon habitat corridors or habitat connectivity for dispersal of the species. 


The subject site affords foraging habitat for the Grey-headed Flying-fox.  As this species is 


highly mobile and moves around according to the availability of foraging habitat, it is likely to 


use a much broader area of habitat, including large areas of Lane Cove National Park and 


Ku-ring-gai National Park. Therefore the land affected by the proposal is not important 


habitat for this species. The removal and modification of the vegetation on the subject site is 


not likely to have an adverse effect on the long-term survival of these species. 


(e) Whether the action proposed is likely to have an adverse effect on critical habitat 


(either directly or indirectly). 


No critical habitat for this species has currently been listed in the critical habitat registry by 


the Director-General of the DECCW. 


(f) Whether the action proposed is consistent with the objectives or actions of a 


recovery plan or threat abatement plan. 


No recovery plan for this species has been prepared by the NSW National Parks and Wildlife 


Service to date.  The DECCW has identified 31 priority actions to help recover the Grey-


headed Flying-fox in New South Wales.  Actions relevant to the subject site include: 


 Protect and enhance priority foraging habitat for Grey-headed Flying-foxes, for 


example through management plans, local environmental plans and development 


assessments, and through volunteer conservation programs for privately owned 


land; and 
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 Increase the extent and viability of foraging habitat for Grey-headed Flying-foxes 


that is productive during winter and spring (generally times of food shortage), 


including habitat restoration/rehabilitation works  


Flowering trees will be retained and managed on the site, thus maintaining foraging habitat 


in the long term 


No threat abatement plans are relevant to this species. 


(g) Whether the action proposed constitutes or is part of a key threatening process or is 


likely to result in the operation of, or increase the impact of, a key threatening 


process. 


The following Key Threatening processes are relevant to the Grey-headed Flying Fox: 


 Clearing of native vegetation as this destroys populations of the species and their 


habitats; and 


 Infection of native plants by Phytophthora cinnamomi as vegetation that is utilised 


by this species may be susceptible and may be killed or damaged. 


The proposed development would result in the removal of potential foraging habitat for the 


Grey-headed Flying-fox.  Numerous flowering native trees will be retained on the site 


however, thus maintaining habitat for this species on the subject site.  


There are no signs that Phytophthora cinnamomi is currently impacting vegetation on the 


subject site and it is not likely that the process will be exacerbated as a result of the 


proposal. 


Conclusion  


A small area (0.05 ha) of potential foraging habitat for the Grey-headed Flying-fox will be 


removed from the subject site.  The local population of this species is predicted to remain 


viable within the locality.  No significant impact is predicted to occur to the Grey-headed 


Flying-fox as a result of the proposed development.   


C.2.5 Microchiropteran Bats 


The following Assessments of Significance demonstrates apply to the following species of 


microchiropteran bats known to occur in the locality: 


 Eastern Bentwing-bat (Miniopterus oriane oceanensis); 


 Eastern Freetail-bat (Mormopterus norfolkensis);  


 Greater Broad-nosed Bat (Scoteanax rueppellii); 


 Eastern False Pipistrelle (Falistrellus tasmaniensis); and 
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 Large-eared Pied Bat (Chalinolobus dwyeri) 


The Eastern Bentwing-bat occurs along the east and north west coasts of Australia. It roosts 


in caves, derelict mines, stormwater tunnels, buildings and other man-made structures. It 


forages above the canopy in forested areas.  This species also can potentially roost in some 


rock crevices and overhangs (DECC (NSW) 2005).  The Eastern Bentwing-bat forms 


maternity colonies in caves and populations usually centre on such caves (DECC (NSW) 


2005). The Eastern Bentwing-bat is listed as Vulnerable on Schedule 2 of the TSC Act (NSW 


Scientific Committee 2004b). 


The Eastern Freetail Bat occurs from southern Queensland to southern NSW, in dry 


sclerophyll forest and woodland. It roosts in tree hollows and sometimes under bark or in 


man-made structures (DEC (NSW) 2005b). The Eastern Freetail Bat is listed as Vulnerable 


on Schedule 2 of the TSC Act (NSW Scientific Committee, 2004c)(DEC (NSW) 2005b). 


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. The species 


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. Although this species usually 


roosts in tree hollows, it has also been found in buildings (OEH, 2012). The Greater Broad-


nosed Bat is listed as Vulnerable on Schedule 2 of the TSC Act.  


The Eastern False Pipistrelle is found on the south-east coast and ranges of Australia, from 


southern Queensland to Victoria and Tasmania. The species prefers moist habitats, with 


trees taller than 20 m. The species generally roosts in eucalypt hollows, but has also been 


found under loose bark on trees or in buildings. The Eastern False Pipistrelle is listed as 


Vulnerable on Schedule 2 of the TSC Act. 


The Eastern Freetail-bat is found along the east coast from south Queensland to southern 


NSW. The species occurs in dry sclerophyll forest, woodland, swamp forests and mangrove 


forests east of the Great Dividing Range. It roosts mainly in tree hollows but will also roost 


under bark or in man-made structures (OEH, 2012). The Eastern Freetail-bat is listed as 


Vulnerable on Schedule 2 of the TSC Act. 


(a) In the case of a threatened species, whether the action proposed 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, 


There is very limited potential roosting habitat for the hollow-dwelling species of these 


microchiropteran bats on the subject site and no potential roosting habitat for cave-dwelling 


species. These species are likely to primarily utilise the subject site as foraging habitat as 


part of a larger range. A small area of potential foraging habitat will be removed, thus it is not 


likely that the proposal will affect the life cycle of these species such that a viable local 


population is placed at risk of extinction. 


b) In the case of an endangered population, whether the lifecycle of the species that 


constitutes the endangered population is likely to be disrupted such that the viability 


of the population is likely to be significantly compromised, 
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There are no populations of these species listed as endangered under the TSC Act. 


c) In the case of an endangered ecological community or critically endangered 


ecological community, whether the action proposed: 


(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. 


Not applicable. 


d) In relation to the habitat of a threatened species, population or ecological 


community: 


(i) the extent to which habitat is likely to be removed or modified as a result 


of the action proposed, 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 action, and 


(iii) the importance of the habitat to be removed, modified, fragmented or 


isolated to the long-term survival of the species, population or ecological 


community in the locality. 


Potential foraging habitat for microchiropteran bat species exists within the subject site, of 


which a small area of variable condition vegetation is proposed for removal. The area of 


native habitat to be removed represents a small portion of the available habitat within the 


study area and wider locality.  


Vegetation on the subject site will continue to be connected to adjacent stands of vegetation.  


The proposed development will not cause habitat to become effectively isolated from 


currently interconnecting or proximate areas of habitat.  All five species are highly mobile 


and are capable of flying over developed areas in the locality. Based on this, the impacts of 


the project are not expected to have a deleterious impact upon habitat corridors or habitat 


connectivity for dispersal of the species. 


The subject site affords foraging habitat for microchiropteran bats. As this species is highly 


mobile and moves around according to the availability of foraging habitat, it is likely to use a 


much broader area of habitat. Therefore the land affected by the proposal is not important 


habitat for this species. The removal and modification of the vegetation on the subject site is 


not likely to have an adverse effect on the long-term survival of this species. 


e) Whether the action proposed is likely to have an adverse effect on critical habitat 
(either directly or indirectly).  
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No critical habitat for these species has currently been identified by the Director-General of 


the DECCW. 


f) whether the action proposed is consistent with the objectives or actions of a 


recovery plan or threat abatement plan.  


No recovery plans have been prepared for these species. No threat abatement plans are 


relevant to these species. 


g) whether the action proposed constitutes or is part of a key threatening process or is 


likely to result in the operation of, or increase the impact of a key threatening 


process. 


The proposed development would result in the removal of potential foraging habitat for 


threatened microbat species.  Open grassland and woodland areas will be retained and 


created on the site, maintaining the sites habitat.  


There are no signs that Phytophthora cinnamomi is currently impacting vegetation on the 


subject site and it is not likely that the process will be exacerbated as a result of the 


proposal. 


Conclusion  


A small portion of potential foraging habitat will be removed from the subject site. 


Additionally, some small hollows providing potential roosting habitat will be impacted.  It is 


not considered that the removal of this vegetation will have a significant adverse impact on 


the viability of this species on the subject site and within the locality, particularly in light of the 


limited clearing that will occur.  The local populations of the species are predicted to remain 


viable within the subject site and adjacent vegetation. 
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D.1 Purpose 


This Appendix presents a Biodiversity Statement that has been prepared to comply with the 


council requirement detailed within the Ku-ring-gai Council (2012) Pre-development 


Application Meeting Minutes: PRE0073/12 (185 Fox Valley Road, Wahroonga, NSW, 2076): 


“A biodiversity statement is to be provided to demonstrate compliance of the proposal with 


the management actions as per the approved Biodiversity Management Plan prepared by 


Cumberland Ecology Dated November 2010.” 


This statement details the ways in which the proposed development is consistent with the 


Biodiversity Management Plan (BMP) prepared by Cumberland Ecology (2010). 


D.2 Methods 


A review of the BMP was undertaken and management actions were identified and 


analysed. Plans relating to the development footprint, hydrology and civil design were 


reviewed, and checked for consistency with the management actions within the BMP.  


D.3 Results 


Table D.1 below details the management actions stipulated within the plan, and provides an 


assessment of whether the development is consistent with them. In some instances, 


management actions are currently being undertaken adjacent to the subject site. Examples 


of these are management of the APZ for fuel load, where fuel load level is reduced by the 


mechanical removal of groundcover and leaf litter, and weed management, where weeds 


identified within the BMP are being managed and removed. These will be continued 


following redevelopment of the subject site. 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


Weed Management Plan 


 


Weed Polygons Adjacent 


to Subject Site 


Weed Polygons have been identified 


throughout the Wahroonga Estate to 


better target management actions. 


Weed polygons directly adjacent to 


the subject site include 15, 16 and 


21. 


Improve condition to <10% weed cover  Swath entire weed class 1 areas target all 


weeds. Target weeds; Small and Large Leaved 


Privet, Lantana, Blackberry, Ochna, African 


Olive, Wandering Jew etc. 


16 Weed management is being 


undertaken by Australasian 


Conference Association, within this 


weed polygon. Weed management 


will be continued following the 


construction of the proposed 


development, thus the development 


is consistent with the management 


plan action. 


Improve condition to < 30% weed cover  Target weeds; Lantana, Small and Large 


Leaved Privet, Exotic Grasses, Cassia and 


Blackberry and Jasmine 


21 Weed management is being 


undertaken by Australasian 


Conference Association, within this 


weed polygon. Weed management 


will be continued following the 


construction of the proposed 


development, thus the development 


is consistent with the management 


plan action. 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


Improve Weed Class 4 Target all weeds in preparation for revegetation. 


Target weed; Small and Large Leaved Privet, 


Lantana, Cassia, Blackberry, Exotic Grasses, 


Murraya, Flame Tree and Jacaranda. 


15 Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within this weed polygon. 


The area has been prepared for 


planting. Weed management will be 


continued following the construction 


of the proposed development, thus 


the development is consistent with 


the management plan action. 


Improve condition to < 5% weed cover Swath entire weed class 1 areas Target all 


weeds. Target weeds; Small and Large Leaved 


Privet, Lantana, Blackberry, Ochna, African 


Olive, Wandering Jew etc 


16 Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within this weed polygon. 


Weed management will be 


continued following the construction 


of the proposed development, thus 


the development is consistent with 


the management plan action. 


 Target secondary weeds and regenerating 


keystone weeds. Target weeds; Lantana, Small 


and Large Leaved Privet, Cassia and Blackberry 


and Jasmine 


21 Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within this weed polygon. 


Weed management will be 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


continued following the construction 


of the proposed development, thus 


the development is consistent with 


the management plan action. 


 Target secondary weeds and regenerating 


keystone weeds. Target all weeds in preparation 


for revegetation. Target weed; Small and Large 


Leaved Privet, Lantana, Cassia, Exotic Grasses, 


Blackberry, Exotic grasses, Murraya, Flame Tree 


and Jacaranda 


15 Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within this weed polygon. 


Weed management will be 


continued following the construction 


of the proposed development, thus 


the development is consistent with 


the management plan action. 


Maintain weed cover < 5% Periodic weed sweeps throughout entire E2 


zone. Monitor revegetation sites. Target known 


weed sources – stormwater outlets, creeks, entry 


points, interface. Quadrats and photo monitoring 


annually. 


All polygons Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within this weed polygon. 


Weed monitoring will occur 


throughout the Wahroonga Estate. 


Weed management will be 


continued following the construction 


of the proposed development, thus 


the development is consistent with 


the management plan action.. 







 
 


CUMBERLAND ECOLOGY © - 172 FOX VALLEY ROAD, WAHROONGA 
D.5 


FINAL     JOHNSTAFF PROJECTS 


20 OCTOBER 2014 


 


Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


Vegetation Management Plan 


   APZ's Weed control efforts should aim to target known 


invasive species. All native trees will be retained. 


If native canopy trees die, they will be replaced 


by trees of the same species. 


APZ Weed management is being 


undertaken by Australasian 


Conference Association, and has 


occurred within the APZ adjacent to 


the subject site. Native tree 


replacement will occur where 


required.  Weed management will be 


continued within the  APZ, during 


and following construction,  thus the 


development is consistent with the 


management plan action. 


STIF    


Inappropriate Fire Regimes Fuel reduction as part of bushfire management 


must be considered as the vegetation is bushfire 


prone and adjacent urban development. 


APZ Fuel load reduction is being 


undertaken by Australasian 


Conference Association, and is 


occurring within the APZ adjacent to 


the subject site. Fuel load reduction 


will be continued during and after 


construction of the proposed 


development. 


Precautions against Phytophthora Sanitation of tools, machinery, boots and tyres 


must be undertaken. Infected vegetation must be 


STIF Phytophthora controls will be 


communicated to machinery 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


disposed of offsite. operators and construction staff 


working within the site. 


Weeding Weed management is to occur in accordance 


with the weed management plan 


STIF Weed management is being 


undertaken by Australasian 


Conference Association in 


accordance with the Weed 


Management Plan. 


Revegetation Mulching and supplementary planting to be 


undertaken in APZ's 


Area 4 Primary weeding is still occurring 


within this area. Mulching and 


supplementary planting will occur in 


the future within this zone.. 


Fire Management Plan    


APZ's Lands within the Wahroonga Estate, up to the 


boundary of the E2 Zone are to be managed as 


an APZ of 20-50 m. 


  


Inner Protection Area Check fire protection measures to buildings. 


Clean roof gutters separation between trees & 


buildings; maintain limbs 2m clear of ground & 


shrubs. Minimise Fine Fuels, Minimise the 


accumulation of combustible fuels and 


accumulated ground litter 


Inner Protection Area Site is currently managed as an 


inner protection area. Site will be 


managed as an Inner Protection 


Area during and following 


construction. Regular landscaping 


maintenance will take place to 


ensure fuel load is kept low. 


Outer Protection Area Maintain fine fuels at < 8 tonnes/hectare Outer Protection Area Outer protection area is currently 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


managed for fuel load.  OPA will 


undergo ongoing fuel reduction 


management and bush regeneration 


activities to maintain low fuel load 


Pest Management Plan 


   Plague Minnow Minimise human dispersal of the Plague Minnow 


through public education; and minimise the 


introduction of Plague Minnow into the natural 


environment. 


Subject Site Invasion of the plague minnow will 


not be exacerbated by the proposal. 


The proposal will not introduce the 


species into the natural environment 


Bird Species Prevent access to food in rubbish bins by 


modifying the design or by ensuring that a lid is 


attached and used and avoid providing nectar 


resources within landscaping such as 


Callistemon and hybrid Grevillea. 


Subject Site Bins are currently utilised throughout 


the site. Bins will be utilised 


throughout the site, and flowering 


species to be kept to a minimum in 


plantings. 


Rodents Rubbish to be contained in bins Subject Site 


Bins are currently utilised throughout 


the site, and will be utilised 


throughout the site in the future. 


European foxes 


Maintain canopy connectivity within bushland to 


allow arboreal fauna movement E2 Zone 


Canopy connectivity has been 


retained and will not be impacted by 


the development. 


Feral Cats Prevent access to rubbish bins Subject Site 


Rubbish bins are currently utilised 


on the site. Rubbish bins will be 


utilised throughout the site, and will 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


be of a design suitable to exclude 


feral cats. 


Feral Dogs Prevent access to rubbish bins Subject Site 


Rubbish bins will be utilised 


throughout the site, and will be of a 


design suitable to exclude feral 


dogs. 


Habitat Corridors and Linkages Management Plan 


   


Protect the ecological values of the Coups Creek and Fox 


Valley Road corridors 


Retention of all native vegetation within the E2 


zone E2 Zone 


The development will retain all 


native vegetation within the E2 Zone 


adjacent to the site. 


Minimise the impacts of the proposal within the subject land 


on Coups Creek and Fox Valley Road corridors during 


construction and development of adjacent residential areas 


Management of pests and weeds within the 


Coups Creek and Fox Valley Road corridors as 


prescribed in the pest and weed management 


plans for the subject land Whole site 


Pests and weeds are being 


managed appropriately as per the 


pest and weed management plans. 


Rubbish bins will be implemented on 


the site, and weeds are being 


managed within the vegetation 


adjacent to the site 


Maintain biodiversity and protect native flora and fauna 


species (including threatened species) and habitats. 


Bushfire management of APZ’s adjacent to the 


Coups Creek and Fox Valley Road corridors 


within the subject land in accordance with the 


attached Fire Management Plan 


APZ's APZ adjacent to the site will be 


maintained and managed as per the 


Fire Management Plan 


 Exclusion fencing along the boundaries of the 


Coups Creek and Fox Valley Road corridors 


Vegetation Boundary Fences will be installed following 


development 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


within the subject land. 


Hydrology and Nutrient Management Plan 


   Construction-stage Stormwater Management Limit soil disturbance within the development site 


where possible 


Subject Site Soil disturbance has been minimised 


where possible.  To further avoid soil 


disturbance appropriate erosion and 


sediment control measures will be 


put in place throughout the 


construction 


 Minimise soil erosion resulting from the 


construction activities over the precinct 


development site 


Subject Site Appropriate erosion and sediment 


controls will be put in place 


surrounding the site throughout 


construction 


 Protect downstream environments from 


sedimentation. 


Subject Site Appropriate erosion and sediment 


controls will be put in place 


surrounding the site throughout 


construction 


Management of Stormwater Discharges Disperse all stormwater runoff entering the 


bushland sufficiently so as not to cause 


downstream erosion or scour. This can be 


achieved using a dispersal trench when the soil 


and geotechnical conditions are suitable. 


Subject Site To limit erosion and scour within the 


bushland downstream, the 


stormwater will be collected in an On 


Site Detention tank, and discharge 


from the OSD tank is proposed to be 


released through a 500mm x 800mm 


x 6000mm dispersion trench. 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


Water Sensitive Urban Design Measures 


Pollutant removal through processes such as 


screening, sedimentation, filtration and 


subsequent chemical and biological 


transformation of captured pollutants; Subject Site 


The permanent stormwater system 


will include a water quality treatment 


train consisting of rainwater reuse, 


on-site detention with a trash screen 


at the outlet and stormwater 


treatment device proprietary 


 


Stormwater capture and reuse, mainly for non-


potable water demands within the development; Subject Site 


The proposed stormwater design 


includes 80m3 of rainwater reuse 


storage. The reuse design will 


include plumbing to toilets and to the 


irrigation system. 


 


Temporary detention of flows Subject Site 


The proposed design includes a 250 


m2 On Site Detention to temporarily 


slow flows. 


 


Promote stormwater infiltration into the natural 


ground Subject Site 


The design incorporates soft 


landscaped areas which will provide 


ground infiltration, and water will be 


dispersed to the soil through the 


dispersion trench. 


Non-structural Stormwater Management Measures 


Development incorporates best practice WSUD 


measures to mitigate the impact of increasing the 


development’s impervious areas Subject Site 


WSUD has been incorporated into 


the project design through rainwater 


detention tanks, stormwater 


detention tanks, filtration of released 
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Table D.1 Assessment of Compliance with BMP 


Management Objective Management Plan Actions Location Compliance with BMP 


stormwater, implementation of 


dispersion trenching and the reuse 


of rainwater on site. 


 


Community Education and Participation Subject Land 


Drain stencils and information to be 


distributed by Australasian 


Conference Association throughout 


the redevelopment of the 


Wahroonga Estate 


 


Council Management Activities Subject Land 


Council to incorporate consideration 


of stormwater impacts when 


undertaking works outside of site 


boundaries 
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D.3.1 Weed Management Plan 


The vegetation to the east of the subject site, including the APZ and E2 Zone are currently 


undergoing weed management, which will continue following the development of the site. 


Additionally, controls will be put in place throughout the construction period to limit 


stormwater movement offsite, thus alleviating the potential for weed movement via 


stormwater into the adjacent vegetation. The development is consistent with the weed 


management plan. 


D.3.2 Vegetation Management Plan 


The vegetated areas surrounding the development are currently undergoing weed and fuel 


load management, which will continue following the development of the site. Phytophthora 


protocols for the site will be communicated to construction site staff and machinery 


operators. The development is consistent with the vegetation management plan. 


D.3.3 Fire Management Plan 


The APZ surrounding the site is currently fuel managed, and this will continue into the future 


following redevelopment of the site. Fuel loads within the inner and outer protection areas 


will be maintained by grounds staff below levels stipulated within the fire management plan. 


The development is consistent with the fire management plan 


D.3.4 Pest Management Plan 


As recommended within the BMP, bins will be utilised throughout the development, ensuring 


that rubbish is not available to feral species such as rodents, birds, dogs or cats. The 


development is consistent with the management actions detailed within the Pest 


Management Plan. 


D.3.5 Habitat Corridors and Linkages Management Plan 


The proposed development will not impact on the ability of the vegetation adjacent to the site 


to act as a habitat corridor and will not fragment the vegetation patch. The development will 


not impact on the ecological values of the Coups Creek and Fox Valley Road corridors. The 


development is consistent with the management actions detailed within the Habitat Corridors 


and Linkages Management Plan. 


D.3.6 Hydrology and Nutrient Management Plan 


The hydrological design of the development is consistent with the Hydrology and Nutrient 


Management Plan. The design includes recommendations from the BMP such as the use of 


onsite rainwater detention, on site stormwater detention, re-use of rainwater on site for 


plumbing and gardening purposes and the installation of a water dispersion trench to 


disperse excess stormwater water evenly throughout the landscape and avoid erosion. 
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D.4 Conclusion 


The development is broadly consistent with the approved BMP. Actions detailed within the 


plan such as weed and fuel management are already being undertaken and will continue to 


be undertaken in the vegetation adjacent to the subject site. Additional recommendations 


within the BMP such as the use of onsite water detention basins, gross pollutant traps, water 


dispersion trenches and garbage bins will be implemented. 
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1. INTRODUCTION 


 


 
This report has been prepared to accompany a Development Application to Ku-Ring-


Gai Council for a proposed commercial development in the Fox Valley Road East 


Precinct within the approved Concept Plan for the redevelopment of the ‘Wahroonga 


Estate’ on Fox Valley Road at Wahroonga (Figure 1).   
 


The proposed commercial development is subject to an approved Concept Plan (with 


amendments) and will comprise a commercial premises used for professional activities 


which will support the hospital services and community.  The development will involve 3 


building elements over basement carparking. 


 


The purpose of this report is to: 


 


 describe the site as well as details of the Concept Approval and  the DG’s 


Assessment  


 describe the proposed development 


 describe the road network serving the site and the prevailing traffic conditions as 


well as the projected circumstances as contained in the Final Preferred Project 


Report 


 assess the potential traffic implications of the development scheme 


 assess the appropriateness of the proposed parking provision 


 assess the suitability of the proposed access, internal circulation and servicing 


arrangements 
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2. PROPOSED DEVELOPMENT SCHEME 


 


 


2.1 SITE, CONTEXT AND EXISTING CIRCUMSTANCES 
 


The site (Figure 2) is located in the southern part of the Wahroonga Estate 


landholding which occupies a total area of some 56 ha extending along the northern 


side of The Comenarra Parkway spanning Fox Valley Road.  There are a number of 


diverse uses located throughout this Estate and the proposed site, which is located 


adjacent to The Comenarra Parkway and Fox Valley Road intersection, is currently 


occupied by the SDA Mission Hostel which has vehicle access on The Comenarra 


Parkway frontage. 


 


The Estate is located just to the south of the convergence of major road routes 


comprising the Pacific Highway, Pennant Hills Road and the Sydney – Newcastle 


Freeway.  The expansive Lane Cove National Park extends to the south along the 


Lane Cove River, while the immediate adjoining areas largely comprise single  


residential dwellings. 


 


The existing elements which surround the site comprise: 


 


 Sydney Adventist Hospital 


 churches 


 SDA Pacific Regional Headquarters, media and administration  


 dwelling houses  


 student hostel  


 lodge and hostel  


 aged accommodation 


 


The existing vehicle accesses for these elements are located along the frontages 


and include a traffic signal controlled intersection at the principal hospital access and 


secondary hospital precinct access located to the north of The Comenarra Parkway. 
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2.2 CONCEPT PLAN 
 


The Final Preferred Project Report, Concept Plan and the Concept Approval along 


with the Director Generals Assessment Report identify that the Fox Valley Road East 


Precinct will include 15,000m2 of floorspace. 


 


The required road improvement works# relative to the development of the precinct 
include: 


 upgrading of the intersection of The Comenarra Parkway and Fox Valley Road 


 upgrading of the principal site access on Fox Valley Road 


 provision of 2 traffic lanes in each direction along Fox Valley Road and part of 


The Comenarra Parkway 


 upgrading of the Pacific Highway and Fox Valley Road intersection 


# Subject to current review of a draft deed with RMS 


 


The required timing of these and the other road upgrade works for the Estate 


development were the subject of a report prepared as a requirement of the Concept 


Plan approval.  That report contains a detailed assessment of the traffic generation 


of all development elements within the Wahroonga Estate including those in the Fox 


Valley Road East Precinct. 


 


2.3 PROPOSED DEVELOPMENT 
 
The proposed development will involve 3/4 level building elements comprising a total 
of 6,575m2 GFA of commercial floor space. 
 
There will be a total of 247 parking spaces provided in 3 basement levels with 


vehicle accesses connecting to The Comenarra Parkway and Fox Valley Road. 


 
Full details of the proposed development scheme are provided on the architectural 
plans prepared by MBMO Architects, which accompany the Development 
Application. 


                                            
  Wahroonga Estate – Traffic Report 
 Timing of Upgrade Works 
 Halcrow Sept 2010 
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3. ROAD NETWORK AND TRAFFIC CONDITIONS 


 


 


3.1 ROAD NETWORK 
 


The existing road network serving the site (Figure 3) comprises: 


 


 Sydney - Newcastle Freeway – a major arterial route which terminates at the 


Pacific Highway and Pennant Hills Road interchange 


 


 Pacific Highway  – a  State Highway and arterial route which extends between the 


Hornsby and the Harbour Crossing 


 


 Pennant Hills Road – a State Road and part of the Cumberland Highway arterial 


route connecting between the Pacific Highway and the Hume Highway at 


Liverpool 


 


 The Comenarra Parkway – a Regional Road and major collector route connecting 


between Ryde Road and Pennant Hills Road 


 


 Fox Valley Road – a  Regional Road and collector route connecting between 


Pacific Highway and The Comenarra Parkway 


 


 Kissing Point Road – a Regional Road and minor collector route connecting 


between Pacific Highway and The Comenarra Parkway. 


 


Barriers to the road network are presented by the Lane Cove River/ National Park, 


with its steep eroded valleys, and the railway lines.  The other roadways in the area 


between The Comenarra Parkway, Pacific Highway and  Pennant Hills are only local 


access roads although there is some through traffic infiltration along Lucinda Road 


and Roland Avenue. 
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3.2 TRAFFIC CONTROLS 
 


The existing traffic controls which have been applied to the road system in the 


vicinity of the site (Figure 4) include: 


 


 traffic control signals at the intersection of The Comenarra Parkway and Fox 


Valley Road (see Appendix A details) 


 


 traffic control signals at the intersection of Fox Valley Road and the Hospital 


Access (see Appendix A details) 


 


 traffic signals at the intersection of the Pacific Highway and Fox Valley Road 


 


 the general 60 kmph speed limit along The Comenarra Parkway and 50 kmph 


restriction along Fox Valley Way.  A 40 kmph (school hours) speed zone is 


applied to sections of Fox Valley Road and The Comenarra Parkway in the 


vicinity of the school 


 


 the sections of NO STOPPING restrictions along The Comenarra Parkway and 


Fox Valley Road in the vicinity of the site 


 


 the BUS ZONES located on Fox Valley Road 


 


 the (‘single lane’) roundabouts on Fox Valley Road at the Lucinda Avenue and 


Ada Avenue intersections 


 


 the traffic signals at The Comenarra Parkway/Kissing Point Road and The 


Comenarra Parkway/Pennant Hills Road intersections 


 


 the traffic signals at the Pacific Highway/Ada Avenue/Coonabarra Road 


intersection  
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3.3 TRAFFIC CONDITIONS 
 


An indication of the traffic conditions on the road system serving the Hospital is 


provided by data published by the RMS and traffic surveys undertaken for this study.  


The data published by the RMS is expressed in terms of Annual Average Daily Traffic 


(AADT) and the latest available volumes are provided in the following: 


 


The Comenarra Parkway south of Fox Valley Way 
 


14,137 


The Comenarra Parkway north of Fox Valley Way 
 


19,319 


Fox Valley Way north of The Comenarra Parkway 
 


16,535 


 


Traffic surveys have been recently been undertaken  during the morning and 


afternoon peak periods at the intersections serving the site and the results of these 


surveys are provided in Appendix B and summarised on Figure 5.  It is noted that the 


recently recorded volumes are relatively similar to those recorded for the various 


preceding traffic studies for the Estate and Hospital applications. 


 


The operational performance of the intersections in the immediate vicinity of the site 


was assessed for the Concept Plan and Hospital traffic studies using the SIDRA 


modelling software.  The results of that assessment are provided in the following 


while the criteria for assessing the modelling output are reproduced overleaf. 


 


The Comenarra Parkway/Fox Valley Road AM Peak PM Peak 
Level of service F E 


Av Vehicle Delay 75 58 


 


Fox Valley Road/Main Hospital Access AM Peak PM Peak 
Level of service C B 


Av Vehicle Delay 29.7 17.3 


 


The results of this assessment indicate that the level of service at The Comenarra 


Parkway/Fox Valley Road is nearing capacity under the current peak traffic demands 


and constrained road geometry/signal phasing circumstances.   
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Criteria for Interpreting Results of 
SIDRA Analysis 


 
1. Level of Service (LOS) 
 
LOS Traffic Signals and Roundabouts Give Way and Stop Signs 


‘A’ Good Good 


‘B’ Good with acceptable delays and spare capacity Acceptable delays and spare capacity 


‘C’ Satisfactory Satisfactory but accident study required 


‘D’ Operating near capacity Near capacity and Accident Study 
required 


‘E’ At capacity; at signals incidents will cause excessive 
delays.  Roundabouts require other control mode 


At capacity and requires other control 
mode 


‘F’ Unsatisfactory and requires additional capacity Unsatisfactory and requires other control 
mode 


 
2. Average Vehicle Delay (AVD) 
 
The AVD provides a measure of the operational performance of an intersection as indicated on the 
table below, which relates AVD to LOS.  The AVD's listed in the table should be taken as a guide only 
as longer delays could be tolerated in some locations (ie  inner city conditions) and on some roads (ie  
minor side street intersecting with a major arterial route). 
 
Level of 
Service 


Average Delay per 
Vehicle (secs/veh) 


Traffic Signals,                            
Roundabouts 


Give Way and               
Stop Signs 


A Less than 14 Good operation Good operation 


B 15 to 28 Good with acceptable delays and 
spare capacity 


Acceptable delays and 
spare capacity 


C 29 to 42 Satisfactory Satisfactory but accident 
study required 


D 43 to 56 Operating near capacity Near capacity and accident 
study required 


E 57 to 70 At capacity; at signals incidents will 
cause excessive delays.  Roundabouts 
require other control mode 


At capacity and requires 
other control mode 


 
3. Degree of Saturation (DS) 
 
The DS is another measure of the operational performance of individual intersections. 
 
For intersections controlled by traffic signals1 both queue length and delay increase rapidly as DS 
approaches 1, and it is usual to attempt to keep DS to less than 0.9.  Values of DS in the order of 0.7 
generally represent satisfactory intersection operation.  When DS exceeds 0.9 queues can be 
anticipated.  
 
For intersections controlled by a roundabout or GIVE WAY or STOP signs, satisfactory intersection 
operation is indicated by a DS of 0.8 or less. 


                                            
1 the values of DS for intersections under traffic signal control are only valid for cycle length of 120 secs 
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3.4 FUTURE CIRCUMSTANCES 
 
This projected total additional traffic generation on completion of the Estate 
development is as follows: 
 


AM PM 
IN OUT TOTAL IN OUT TOTAL 


516 361 887 276 266 542 
 
Whilst the FPPR, Concept Plan and Concept Approval and DG’s Report identified 


the required road network improvements some design development and other 


changes have subsequently occurred.  In particular the envisaged arrangement for 


the Comenarra Parkway/Fox Valley Road intersection has been upgraded to provide 


a better traffic outcome and the proposed upgrade of The Comenarra 


Parkway/Kissing Point Road intersection has been transferred to the Pacific 


Highway/Fox Valley Road intersection. 


 


Details of the now proposed intersection upgrade works are provided on the plans 


reproduced in Appendix C including the Fox Valley Road/Hospital access 


intersection.  It is accepted by RMS that the operational performance of the 


Comenarra/Fox Valley Road intersection under the revised arrangement and the 


projected future traffic flows will be significantly better than that assessed for the 


previous development processes. 


 


3.5 TRANSPORT SERVICES 
 
The existing public transport services relevant to the site comprise: 
 
Rail Services 
 
Thornleigh Railway Station on the Main Northern Line is located some 2 kms to the 
west along The Comenarra Parkway.  Wahroonga, Warrawee and Turramurra 
Railway Stations on the North Shore Line are located some 3 kms to the east along 
Fox Valley Road. 
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Frequent high capacity rail services connecting to the metropolitan and Central 
Coast rail systems are accessed at these stations which are also connected to the 
site by the public bus services. 
 
Bus Services 
 
TransdevTSL-Shorelink operates two routes which provide access for the site: 
 
 Route 573 – this service along Fox Valley Road (loop) connects to Turramurra 


Railway Station. 
 


 Route 589 – this service operates along Pennant Hills Road and The 
Comenarra Parkway and connecting with Thornleigh, Waitara and Hornsby 
Railway Stations.  SAH has provided funds for the purchase of the bus for the 
service provider to operate this service which runs through the hospital site. 


 
Details of these bus services are provided in Appendix D. 
 
The current level of usage of these services is only modest and there is significant 
spare seating and standing capacity. 
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4. PARKING 


 


 


Issues were raised in the Stakeholder submissions for the Environmental Assessment 


included: 


 


RMS 
 


The proposed reduced on-site parking provision will impact on the competition for on-


street parking and this needs assessment.  A parking strategy plan is required to 


protect local streets in the vicinity of SAH and in particular those streets located just 


west from parking associated with the proposed development. 


 


Ku-ring-gai Council 
 


Parking provision should be in accordance with Council’s DCP No. 43 with all parking 


to be provided for onsite. 


 


Consent Condition B9 Car Parking contains the following: 


 
“The consent authority is to have regard to the provisions of the relevant Council 


DCP regulating car parking at the time of the application, the PPR and any other 


relevant traffic, transport and car parking reports when determining car parking 


requirements for employment generating land uses. 


 


Applications for non residential land uses must be accompanied by a traffic and 


parking assessment demonstrating that sufficient car parking has been provided 


having regard to the RTA’s Guide to Traffic Generating Developments and Council’s 


DCP requirements”. 


 


Council’s DCP 43 specifies: 


 
Office – 1 space per 33m2 GFA 


Medical Centre – 1 space per 25m2 GFA 
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The RMS Guide to Traffic Generating Developments specifies: 


 


Office – 1 space per 40m2 GFA* 


Medical Centre – 1 space per 25m2 GFA 


* assumes mode share of 62% car with occupancy of 1.19 persons 


 


The February 2009 MWT assessment acknowledged Councils DCP 43 parking criteria, 


however it went on to surmise that “the development will provide ancillary services to 


the hospital and church operations. Accordingly many visits to these will be made by 


persons living or working in the area who would either not require parking or would park 


elsewhere (eg in the hospital carpark).  The parking provided for existing buildings will 


be maintained and parking needs for each future building will be considered having 


regard to its particular needs”. 


 


Council has previously raised concern that if the use of the proposed development 


reflected activities which take place in a “medical centre” type use then on-site parking 


should be provided commensurate with that use.  The proposed building is intended to 


be used for commercial office and medical suites, complementing its relationship with 


the existing and expanded hospital.  


 


It is intended that that the current parking permitted along Fox Valley Road and The 


Comenarra Parkway will be removed, while it is inevitable that there will be a high 


demand (and critical need) for parking associated with the hospital element.  Council 


has been rightly concerned with the consequence of any overflow parking and its 


impact directly onto the limited residential streets in the area. 


 


Application of the Council and RMS parking criteria to a medical centre type use would 


indicate the following: 


 


6,575m2 @ 1 space per 25m2 – 263 spaces 
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A total of 247 spaces will be provided within the 3 proposed basement levels 


including 9 disabled driver spaces and 1 car share space while there will also be at 


least 10 motor cycle spaces as well as bicycle store spaces. 


 


The proposed parking provision will provide slightly more than that applicable to a 


commercial office use however the provision will: 


 


 avoid any unnecessary demand on allocated “visiting professional” parking 


spaces within the hospital 


 avoid any overflow parking on residential streets in the area 


 provide for the needs of patients, particularly these with mobility/accessibility 


constraints 


 


It is apparent that the proposed parking provision for the commercial building 


element will act to avoid these potential problems and will accord with the expressed 


view of RMS and Council. 
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5. TRAFFIC  


 


 


The previous traffic assessments (Halcrow Sept 2010 and Masson and Wilson Feb 


2009) that informed the FPPR and Concept Plan assessed a traffic generation rate 


for the proposed commercial development of 101vtph in the morning and afternoon 


peak periods.   


 


The recently established revised traffic generation rates by RMS (TDT-2013/04) for 


“commercial office buildings” (generally without constrained parking provision), 


reflecting contemporary working hour characteristics (Appendix E), is as follows: 


 


 AM 1.6 vtph per 100m2 


 PM 1.2 vtph per 100m2 


 


Application of this criteria to the proposed 6,575m2 building would indicate a 


generation of 103 vtph in the morning and 77 vtph in the afternoon.  If parking were 


provided at the DCP rate for office of 1 space per 33m2 there would be some 194 


spaces while with the proposed provision of 247 spaces some 10% of spaces would 


most likely be made available for visitors. 


 


It is also relevant that professionals will not occupy their suites 100% of the time for 


various reasons.  However if there are some 200 spaces occupied by staff and the 


normal ‘industry’ standard arrival/departure rate of 60% of persons per hour occurs 


then the proposed car spaces will generate some 120 vtph (or 19 vtph more than 


that projected in the earlier traffic assessments for development of the Estate). 


 


It is apparent therefore that: 


 


 the earlier traffic generation assessments (ie 101 vtph) did not reflect the 


potential traffic generation outcome of 1 space per 100m2 (eg 70 spaces for the 


then envisaged 7,000m2 GFA). 
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 the projected additional generation consequential to the new proposed parking 


provision is only 19vtph 


 the additional 19vtph (or even a potential larger quantum) will be largely 


imperceptible and have no adverse traffic implications particularly as: 


- the critical intersection of The Comenarra Parkway and Fox Valley Road 


will be upgraded with substantially more capacity than that previously 


approved 


- vehicles will be able to egress the site (left turn OUT) directly on The 


Comenarra Parkway without travelling through the intersection 


 


On this basis it is apparent that: 


 


 the traffic generation outcome for the development with the proposed parking 
provision will equate with that assessed for the current approved Concept Plan 
(and this is only relatively minor in the context of that of the overall Estate 
development) 


 the Comenarra Parkway/Fox Valley Road intersection, which will provide a 
significant access point, will have a significantly improved level of service and 
improvements at the Pacific Highway/Fox Valley intersection are also included 
in the project commitments 
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6. ACCESS, INTERNAL CIRCULATION AND SERVICING 


 


 


ACCESS 
 
The site has an existing unconstrained vehicle access driveway on The Comenarra 
Parkway frontage and it was envisaged that the new development access would be 
located on Fox Valley Road opposite the secondary Hospital access.  However the 
Traffic Report which underlies the Concept Plan Approval indicated that a central 
median island to be provided in Fox Valley Road at this location restricting access 
movements to left turn IN/OUT. 
 
The road network In the area is very constrained by the topography and creek 
systems such that if access for the site is restricted to a single left IN/OUT on Fox 
Valley Road or The Comenarra Parkway, the consequences would be: 
 


- very onerous circulation to approach and depart 
- potential hazardous U-turn movements to avoid long unnecessary 


diversions 
- use of local residential streets to the north and south of Fox Valley Road 


to circulate 
 
Given the particular site access circumstances it is apparent that the appropriate 
flexible vehicle access arrangement will be to have accesses on both the Fox Valley 
Road and The Comenarra Parkway frontages restricted to left turn IN/OUT by 
median islands.  This proposed access arrangement has been discussed with RMS 
as part of the consultation requirements of the DGRs. 
 
The proposed access driveways are 5.5m wide on Fox Valley Road and 7.0m wide 
on The Comenarra Parkway and will accord with the design requirements of 
AS2890.1 & 2 with suitable and appropriate sight distances available. 
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INTERNAL CIRCULATION 
 


The design of the carpark areas including bays, ramps, aisles etc will comply with 


the AS 2890.1 and AS 2890.6 criteria.   


 
 
SERVICING 
 


There will only be very minor requirements for service vehicles and these including 


refuse removal by contract vehicle and normal deliveries relevant to the use will be 


undertaken in the bay area provided.  Details of the turning path assessment for the 


refuse vehicle are provided in Appendix F indicating a satisfactory provision. 
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7. CONCLUSION 


 


 


The proposed commercial development is an element of the Wahroonga Estate 


development which is subject to Concept Approval.  Assessment of the development 


scheme which is to be submitted to Council has concluded that: 


 


 The proposed scheme is compliant with the provisions of the Concept Approval 


and DG’s Assessment  


 


 The proposed parking provision will be suitable/appropriate and is compatible 


with Councils DCP criteria 


 


 The projected traffic generation will be entirely consistent with that which was 


identified in the assessment undertaken for the Concept Approval and there will 


not be any adverse traffic implications 


 


 The proposed access, internal circulation and servicing arrangements will be 


suitable and appropriate 


 


 The now proposed upgrade of the intersection of the Comenarra Parkway and 


Fox Valley Road intersection will achieve a significantly better operational 


performance outcome than that identified for the Concept Approval 
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As delegate of the Minister for Planning and lnfrastructure under delegation executed on 14
September 2011, I approve the modification of the project application referred to in schedule
1, subject to the conditions in schedule 2.


Director
RENEWAL & MAJOR SITES


MP 07 0166 MOD 2


sydney + 7)Lt' 2012


SCHEDULE I


Concept approval (MP 07_0166) granted by the Minister for Planning on 31 March 2010 for the
carrying out of the Wahroonga Estate Concept Plan comprising


(a) An upgrade and expansion of the Sydney Adventist Hospital;


(b) Up to a total of 500 private residential dwellings across the site;


(c) 17,000m2 for seniors lMng in the Mount Pleasant Precinct;


(d) 16,000m2 of commercial floor space in the Fox Valley Road East and Central Hospital
Precincts;


(e) 14,500m2 of floor space for Student Accommodation / Hostels / Group Homes / Boarding
Houses in the Central Hospital Precinct;


(f) 9,000m2 of floor space for aK-12 school in the Central Church Precinct;


(g) 3,500m2 for expansion of the Faculty of Nursing in the Central Hospital Precinct;


(h) 3,200m2 of floorspace for church uses of in the Central Church Precinct;


(i) 2,000m2 of retail floor space in the Central Hospital Precinct; and


ü) The provision of 31.4 hectares of environmental conservation lands.


NSW Government
Department of Planning & lnfrastructure







SCHEDULE 2


The above Concept approval is modified as follows:


PART A - PROJECT


Replace the definition of Proponent with:


Proponent Australasian Conference Association Limited, or anyone else
entitled to act on this Approval.


PART B - DEFINITIONS


Replace the definition of Proponent with:


Proponent Australasian Conference Association Limited, or anyone else
entitled to act on this Approval.


Replace the definition of Director Generalwith:


Director General, the Director General of the NSW Department of Planning &
lnfrastructure


Replace the definition of RTA with:


RMS Roads & Maritime Services


Replace all references to the RTA in the Approvalwith the words "RMS".


Delete 87 and replace with:


Bl Agency road requiremenb


(1) A binding Deed of Agreement is to be entered into between he Proponent and he RMS priorto issue of the


first Occupation Certificate forûre staged expansion and refurbishment of he Clinical Services Building on fie
site. The Deed is to:


a. detailthe road upgnade works to be undertaken by the Proponent, including:


i. reconstruction of (including upgrading of the existing traffic signals to) the intersection


of The Comenarra Parkway and Fox Valley Road;


ii. intersection improvements where Fox Valley Road intersects with site accesses;


iii. widening The Comenarra Parkway to provide two traffic lanes in each direction


between Fox Valley Road and Browns Road;


iv. widening Fox Valley Road between The Comenana Parkway and the northern


boundary of the site to accommodate two travel lanes in each direction. ln addition,


two southbound travel lanes must be provided along Fox Valley Road from the Pacific


Highway to the site.


v. a monetary contribution or'works in kind' (WlK) equivalent towards the estimated total cost


of upgnading tre Pacific Highway and Fox Valley Road intensection, compdsing the


equivalent of


NSW Government
Department of Planning & lnfrastructure







1. 250/oolheestimated totalcostof tnaffic signal/civil upgnade works and land


acquisition cosb æsociated with the upgrade of the Pacific Highway and Fox


Valley Road intersection; and


2. 100% of the estimated total æst of upgnading The Comenana Parkuray and


Kissing Point Rd intesætion, being the following works:


a. a lefttum slip lane (min 50m stonage)forthe movementtuming into


Kissing Point Road (norh);


b. two eastbound hrough lanes;


c. one righttum lane (min 50m stonage)forthe movementtuming into


Kissing Point Road (south); and


d. a single wesbound through lane.


b. outline the anangements for the Proponent and RMS to negotiate the scope, value and timing


of any WIK towards the estimated total cost of upgrading the Pacific Highway and Fox Valley


Road intensection refened to above; and


c. outline the extent of road upgrade works to be undertaken by the Proponent, including lane


configuration, timing of works and estimated costs.


NSW Government
Department of Planning & lnfrastructure
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EXECUTIVE SUMMARY


Introduction
Johnstaff Projects Pty Ltd on behalf of Seventh Day Adventist Ltd (the ‘client’) commissioned
Environmental Investigation Services (EIS), a division of Jeffery & Katauskas Pty Ltd (J&K), to
undertake a Preliminary Stage 1 Environmental Site Assessment (ESA) for the proposed
development at corner of Comenarra Parkway and Fox Valley Road, Wahroonga.


The site is identified as Lot 621 in DP1128314 number and forms part of the Sydney Adventist
hospital (SAN). The site location is shown on Figure 1 and the ESA was confined to the site
boundaries as shown on Figure 2.


The ESA was undertaken generally in accordance with an EIS proposal (Ref: EP6803K) of 27
November 2012 and written acceptance from the client of 3 December 2012.


EIS understand that the proposed development includes the demolition of the existing buildings
located at the site. A new four storey building is to be constructed with a central atrium space.
Two levels of basement level car park are to be located below the building footprint.


Objectives and Scope of Work
The objectives of the ESA were to assess the potential risk for soil contamination at the site;
Assess the potential for human health or environmental risks posed by the contaminants and
Provide a preliminary waste classification for the off-site disposal of soil excavated for the
development.


The scope of work included:


 A review of previous investigation report prepared by EIS;


 Prepare site specific Data Quality Objectives (DQOs) and Data Quality Indicators (DQIs);


 A review of site history and background information;


 Site inspection to identify areas of environmental concern (AEC);


 Prepare a Conceptual Site Model (CSM) and identify the Potential Contaminants of
Concern (PCC) and potential sensitive receptors;


 Design and implementation of a field sampling and laboratory analysis program;


 Interpretation of the analytical results based on the Site Assessment Criteria (SAC)
adopted for the ESA; and


 Preparation of a report presenting the results of the ESA.


Summary of Site History and Site Investigation
A summary of the site history information is presented below:


 The aerial photographs and land title records indicate that the site has been used for
unknown purposes since 1930. However it should be noted that at the time of the
inspection the site appeared to be used for residential purposes and was potentially a
boarding house;


 Council records indicate that the site is not considered to be contaminated;


 WorkCover records did not indicate any licences to store dangerous goods at the site;
and


 NSW EPA records did not indicate any notices for the site.


The investigation included soil sampling from five boreholes. Soil samples were analysed for a
range of PCC.


Investigation Findings, Discussion and Conclusions
Elevated concentrations of contaminants were not encountered in the soil samples analysed for
the investigation. All results were below the SAC adopted for this preliminary Stage 1 ESA.







Based on the results, EIS are of the opinion that the potential for significant widespread soil
contamination at the site is relatively low.


Based on the scope of work undertaken, EIS consider the site to can be made suitable for the
proposed development provided that the following recommendations are implemented to
minimise these risks:


 A Hazardous Materials Assessment (Hazmat) for the existing buildings prior to the
commencement of demolition works;


 Additional ESA targeting the soils beneath the buildings post demolition works; and


 Inspections during demolition and excavation work to assess any unexpected conditions
or subsurface facilities that may be discovered between investigation locations. This
should facilitate appropriate adjustment of the works programme and schedule in
relation to the changed site conditions. Inspections should be undertaken by
experienced environmental personnel.


The conclusions presented in this report have been made within the limitations of the scope of
works undertaken for the investigation. The conclusions and recommendations should be read
in conjunction with the limitations presented in the body of the report.
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1 INTRODUCTION


Johnstaff Projects Pty Ltd on behalf of Seventh Day Adventist Ltd (the ‘client’)


commissioned Environmental Investigation Services (EIS), a division of Jeffery &


Katauskas Pty Ltd (J&K), to undertake a Preliminary Stage 1 Environmental Site


Assessment (ESA) for the proposed development at corner of Comenarra Parkway and


Fox Valley Road, Wahroonga.


The site is identified as Lot 621 in DP1128314 number and forms part of the Sydney


Adventist hospital (SAN). The site location is shown on Figure 1 and the ESA was


confined to the proposed development area as shown on Figure 2. The proposed


development area is referred to as ‘the site’ in this report.


The ESA was undertaken generally in accordance with an EIS proposal (Ref: EP6803K)


of 27 November 2012 and written acceptance from the client of 3 December 2012.


EIS has previously undertaken a preliminary Stage 1 ESA for a proposed residential


development at lot 621 in DP1128314. The ESA was confined to the south section of


the site as shown on the attached Figure 1. A summary of the previous ESA is


presented in Section 2. Relevant site histrory information presented in the previous


report has been included in this report.


A geotechnical investigation was undertaken in conjunction with the ESA by JK


Geotechnics. The results of the geotechnical investigation are presented in a separate


draft report (Ref. 26207ZJrpt, dated 21 December, 20121).


1.1 Proposed Development Details


EIS understand that the proposed development includes the demolition of the existing


buildings located at the site. A new four storey building containing office premises


used for professional activities is to be constructed with a central atrium space. Two


levels of basement level car park are to be located below the building footprint.


1 Referred to as JK Report 2012
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1.2 Objectives


The objectives of the ESA are to:


 Assess the potential risk for soil contamination at the site;


 Assess the potential for human health or environmental risks posed by the


contaminants; and


 Provide a preliminary waste classification for the off-site disposal of soil


excavated for the development.


1.3 Scope of Work


The scope of work included:


 A review of previous investigation report prepared by EIS;


 Prepare site specific Data Quality Objectives (DQOs) and Data Quality Indicators


(DQIs);


 A review of site history and background information;


 Site inspection to identify areas of environmental concern (AEC);


 Prepare a Conceptual Site Model (CSM) and identify the Potential Contaminants


of Concern (PCC) and potential sensitive receptors;


 Design and implementation of a field sampling and laboratory analysis program;


 Interpretation of the analytical results based on the Site Assessment Criteria


(SAC) adopted for the ESA; and


 Preparation of a report presenting the results of the ESA.


The ESA was generally undertaken with reference to regulations/guidelines outlined in


the table below. Individual guidelines applicable for this ESA are also referenced within


the text of the report.


Table 1-1: Guidelines


Guidelines/Regulations/Documents


Contaminated Land Management Amendment Act (20082)


State Environmental Planning Policy No.55 – Remediation of Land (19983)


NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (19974)


Guidelines on the Duty to Report Contamination5


Guidelines for the NSW Site Auditor Scheme, 2nd Edition (20066)


2 Contaminated Land Management Amendment Act, NSW Government Legislation, 2008 (CLM


Amendment Act 2008)
3 State Environmental Planning Policy No. 55 – Remediation of Land, NSW Government, 1998 (SEPP55)
4 Guidelines for Consultants Reporting on Contaminated Sites, NSW EPA, 1997 (Reporting Guidelines


1997)
5 Guidelines on the Duty to Report Contamination, NSW EPA, Draft 2011 (Duty to Report Contamination


2011)
6 Guidelines for the NSW Site Auditor Scheme, 2nd ed., NSW DEC, 2006 (Site Auditor Guidelines 2006)







Preliminary Stage 1 Environmental Site Assessment
Proposed Development
Corner Comenarra Parkway & Fox Valley Road, Wahroonga


Ref: E26207KrptRev1


JANUARY 2013 P a g e 3


Guidelines/Regulations/Documents


National Environmental Protection (Assessment of Site Contamination) Measure (19997).


NSW EPA Contaminated Sites Sampling Design Guidelines (19958)


NSW DECCW Waste Classification Guidelines - Part 1: Classifying Waste (20099)


Protection of the Environment Operations (Underground Petroleum Storage Systems) Regulation


(200810)


NSW EPA Contaminated Sites: Guidelines for Assessing Service Station Sites (199411)


Working with Asbestos Guide (200812)


7 National Environmental Protection (Assessment of Site Contamination) Measure, National Environment


Protection Council (NEPC), 1999 (NEPM 1999)
8 Contaminated Sites Sampling Design Guidelines, NSW EPA, 1995 (EPA Sampling Design Guidelines


1995)
9 Waste Classification Guidelines, Part 1: Classifying Waste, NSW DECCW, 2009 (Waste Classification


Guidelines 2009)
10 Protection of Environment Operation (Underground Petroleum Storage Systems) Regulation, NSW


Government, 2008 (UPSS Regulation 2008)
11 Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (Service Station Guidelines 1994)
12 Working with Asbestos Guide, NSW WorkCover, 2008 (WorkCover Working with Asbestos Guide 2008)
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2 BACKGROUND


EIS have reviewed the following documents provided for the preparation of this report:


2.1 Preliminary Environmental Site Assessment (EIS, October 201213)


Taylor Thomson Whitting Pty Ltd on behalf of Australian Conference Association


commissioned Environmental Investigation Services (EIS), a division of Jeffery &


Katauskas (J&K), to undertake a preliminary Stage 1 Environmental Site Assessment


(ESA) for the proposed development at 185 Fox Valley Road, Wahroonga in October


2012.


A geotechnical investigation was undertaken in conjunction with the environmental site


assessment by by JK Geotechnics (a division of J&K) and the results are presented in a


separate report (Ref. 25803Prpt, dated 31 July 2012).


The proposed development included the demolition of the existing structures and


removal of trees at the site and construction of two four storey residential buildings


and two six storey buildings used for student accommodation and key worker housing


over two levels of basement.


The NSW EPA Sampling Design Guidelines 1995 recommend sampling density for


contamination assessment based on a systematic sampling pattern. Based on the size


of the investigation area, the guidelines recommended sampling from a minimum of


thirteen evenly spaced sampling points for the proposed development area of


approximately 4,600m².    


Samples were obtained from 7 sampling locations for the investigation. This density is


approximately 54% of the minimum sampling density.


Elevated concentrations of contaminants were not encountered in the soil samples


analysed for the investigation. All results were below the site assessment criteria


adopted for the preliminary Stage 1 ESA.


Based on the results, EIS were of the opinion that the potential for significant wide


spread soil contamination at the site was relatively low.


13 Report to Australian Conference Association Limited on Preliminary Stage 1 Environmental Site


Assessment for Proposed Residential Development at 185 Fox Valley Road, Wahroonga, NSW 2076, Ref:


E25803KGrpt-REV1, dated October 2012
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Based on the scope of work undertaken, the report concluded that the site was


suitable for the proposed student accommodation and key worker housing


development.


The report recommended some additional sampling and analysis in the vicinity of BH6


to better assess what appeared to be hydrocarbon impacted natural soil.
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3 DATA QUALITY OBJECTIVES


3.1 DQOs for the Assessment


The DQO process includes a clear statement of the objectives of the study and a


methodology for collecting enough data of sufficient quality to support the decisions of


the study. The DQOs provide a systematic approach for undertaking the assessment


and outlines the criteria against which the data can be assessed.


A methodology for establishing the DQOs is presented in the US EPA document Data


Quality Objectives Process for Hazardous Waste Site Investigations (200014). This


methodology has been adopted by the NEPC in NEPM 1999, AS4482.1-200515 and


the Site Auditor Guidelines 2006. The main steps involved in preparing the DQOs


include:


1. State the problem;


2. Identify the decision;


3. Identify inputs into the decision;


4. Study boundaries;


5. Develop a decision rule;


6. Specify limits on decision errors; and


7. Optimise the design for obtaining data.


The first six steps provide qualitative and quantitative statements which are used in


the final step to develop a data collection plan. The data is then assessed against


adopted performance criteria.


The analytical results will be compared with the SAC as outlined in Section 7.


Statistical analysis will be undertaken on the analytical results (if required) as outlined


in the EPA Sampling Design Guidelines 1995. The following criteria will be adopted for


the assessment:


 The 95% Upper Confidence Limit (UCL) value of the arithmetic mean


concentration of each contaminant should be less than the SAC;


 The standard deviation (SD) of the results must be less than 50% of the SAC;


and


 No single value exceeds 250% of the relevant SAC.


UCL calculations may not be required if all results are below the SAC. Further


assessment or remediation will be required when the concentration of contaminants


exceed the above criteria.


14 Data Quality Objectives Process for Hazardous Waste Site Investigations, US EPA, 2000 (US EPA 2000)
15 Guide to the Investigation and Sampling of sites with Potentially Contaminated Soil, Standards Australia,


2005 (AS 2005)
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A review of the field and laboratory DQIs will be undertaken as outlined in Section 3.2.


3.2 DQIs for Analytical Data


The analytical data will be assessed against the following DQIs: precision, accuracy,


representativeness, completeness and comparability. Definitions of the individual DQIs


are presented in Appendix D. The table below outlines the steps that will be taken to


address the DQIs:


Table 3-1: DQIs


Indicator Methods


Completeness Data and documentation completeness will be achieved by:


 Preparation of sampling and analysis plan;


 Preparation of chain of custody (COC) records;


 Review the laboratory sample receipt information;


 Use of National Association of Testing Authorities (NATA) registered


laboratories for all analysis;


 Visual and PID screening of samples during the investigation; and


 Laboratory analysis to target PCC.


Comparability Data comparability will be achieved by:


 Maintaining consistency in sampling techniques;


 Use of appropriate preservation, storage and transport methods; and


 Use of consistent analysis techniques and reporting standards by the


laboratories.


Representativeness Data representativeness will be achieved by:


 Appropriate coverage of sample locations across accessible areas of the


site; and


 Representative coverage of analysis for PCC.


Precision Precision will be achieved by:


 Calculating the relative percentage difference (RPD) of duplicate


samples;


 The following acceptance criteria will be used to assess the RPD


results:


 results > 10 times the practical quantitation limit (PQL), RPDs <


50% are acceptable;


 results between 5 and 10 times PQL, RPDs < 75% are acceptable;


 results > 5 times PQL, RPDs < 100% are acceptable; and


 An explanation is provided if RPD results are outside the acceptance


criteria. As a conservative measure, the higher value is adopted when


the value exceeds the SAC.


Accuracy Accuracy will be achieved by:
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Indicator Methods


 Use of trained and qualified field staff;


 Appropriate industry standard sampling equipment and decontamination


procedures;


 Sampling and screening equipment will be factory calibrated on a


regular basis. Calibration will be checked internally prior to use;


 Sampling and equipment decontamination;


 Collection and analysis of field Quality Assurance (QA) and Quality


Control (QC) samples for PCC;


 As a minimum, the field QA/QC analysis will include:


 12.5% of samples as intra-laboratory duplicates;


 Appropriate sample preservation, handing, holding time and COC


procedure;


 Review of the primary laboratory QA/QC data including: RPDs,


surrogate recovery, repeat analysis, blanks, laboratory control samples


(LCS) and matrix spikes;


 The following acceptance criteria will be used to assess the primary


laboratory QA/QC results. Non-compliance to be documented:


 RPDs:


o results that are < 5 times the PQL, any RPD is acceptable; and


o results > 5 times the PQL, RPDs between 0-50% are


acceptable;


 LCS recovery and matrix spikes:


o 70-130% recovery acceptable for metals and inorganics;


o 60-140% recovery acceptable for organics; and


o 10-140% recovery acceptable for VOCs;


 Surrogate spike recovery:


o 60-140% recovery acceptable for general organics; and


o 10-140% recovery acceptable for VOCs;


 Blanks: All less than PQL (ALTPQL); and


 Reporting to industry standards.
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4 SITE INFORMATION AND PHYSICAL SETTING


4.1 Site Identification


Table 4-1: Site Identification Information


Site Owner: Australian Conference Association Limited


Site Address: 172 Fox Valley Road, Wahroonga, NSW


Lot & Deposited Plan: Lot 621 DP 1128314


Current Land Use: School / Hospital


Proposed Land Use: Offices


Local Government Authority: Ku-ring-gai Council


Current Zoning: R1, R2, R3, R4, B1, E2 and SP1 (Refer to Planning


Certificate in Appendix C)


Area of Proposed Development (m2): 6,000


RL (AHD in m) (approx.): 165


Geographical Location (MGA)


(approx.):


N: 33 44 07


E: 151 05 55


Site Location Plan: Figure 1


Borehole Location Plan: Figure 2


4.2 Site Location and Setting


The site is located in a predominatley residential area of Wahroonga. The site is


bounded by Comenarra Parkway to the south and Fox Valley Road to the west.


Wahroonga Adventist School is located at the west of the site beyond Fox Valley


Road. Sydney Adventist Hospital is located to the north of Wahroonga Adventist


School. Residential properties are located to the south of the site beyond Comenarra


Parkway.


Coups Creek a tributary of Lane Cove River is located approximately 400m east of the


site.


4.3 Topography


The regional topography is characterised by a hill slope that generally falls to the east


at approximately 4º. The site itself slopes to the east at approximately 2º. A number of 


sandstone outcrops were noted a short distance beyond the eastern site boundary.
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4.4 Site Inspection


At the time of the inspection, the site was occupied by a 2-storey and a single storey


brick building separated by a concrete pathway. The inspection was limited to


accessible areas of the site and did not include an internal inspection of buildings.


However, it appeared that the site was used for residential purposes (potentially a


boarding house). An asphaltic concrete driveway extended off Comenarra Parkway


along the east boundary of the site. Concrete pathways were located adjacent to most


of the perimeters of the buildings and also extended to Comenarra Parkway and Fox


Valley Road.


A brick wall approximately 0.5m in height was located along the south and west


boundary of the site. A dry stone wall supported the subject site along the mid-eastern


site boundary. The west section of the site was covered by small plants, shrubs and


trees. A number of large tress approximately 10m plus in height were located in the


south section of the site. The remainder of the site was generally grassed.


4.5 Regional Geology


The regional geological map of Sydney (198316) indicates the site to be underlain by


Ashfield Shale of the Wianamatta Group, which typically consists of black to dark grey


shale and laminite.


4.6 Hydrogeology


A search of the groundwater bore summary records available on the NSW Office of


Water17 website was undertaken for the ESA. The search was limited to registered


bores located within approximately 1km of the site. A copy of the records and a plan


showing the approximate location of the bores is attached in Appendix C. A brief


summary of relevant information pertaining to the ESA is presented below:


Table 4-2: Summary of Groundwater Bores


Reference Distance


from site


(m)


(approx.)


Direction &


Gradient


from site


Final


Depth


(m)


Standing


Water Level


(SWL) (m)


Registered


Purpose


Potential


Receptor


GW107929 450m North-west


up and cross


gradient


180 58 Recreation No


16 1:100,000 Geological Map of Sydney (Series 9130) Department of Mineral Resources (1983)
17 http://www.waterinfo.nsw.gov.au/gw/, visited on 11 December 2012
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The stratigraphy of the site is expected to consist of residual clayey soils overlying


relatively shallow bedrock. Based on these conditions and the results of the


groundwater bore search, groundwater is not considered to be a significant resource


for abstraction purposes in the immediate vicinity of the site. A perched aquifer


located in the shallow subsurface is not considered to be a resource due to high


salinity, poor water quality and low yield. Perched aquifers in shale often contain


concentrations of heavy metals which may be above the investigation triggers values


outlined in ANZECC 2000.
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5 SITE HISTORY ASSESSMENT


5.1 Aerial Photographs


Historical aerial photographs of the site and immediate surrounds were reviewed for


the site history assessment. The majority of the photographs were obtained from the


NSW Department of Lands. A summary of the relevant information is presented in the


following table:


Table 5-1: Summary of Historical Aerial Photos


Year Details


1930 The 1930 aerial photograph was of poor quality. The site appeared to be grassed.


A square shaped building was located in the north section of the site. The


particular use of the building was unclear.


What appeared to be markets gardens and orchards were located to the north and


west of the site beyond Fox Valley Road. A number of small to medium sized


buildings were located to the north west of the site. Dense bushland was located


to the east and south-east of the site. Residential houses were located to the


south of Comenarra Parkway.


194318 The site appeared generally similar to the 1930 aerial photograph. However the


square shaped building appeared to have been demolished with a large rectangular


shaped building constructed in its place. The particular use of the building was


unclear.


The general surroundings appeared similar to the 1930 aerial photograph. A


number of additional buildings were constructed to the north-west of the site


(these buildings appear to be consistent with the existing buildings associated


with the Sydney Adventist Hospital).


1951 The site appeared generally similar to the 1943 aerial photograph. However what


appeared to be two detached buildings were constructed in the central section of


the site. The larger of the two buildings appeared to be constructed in an ‘L’


shaped manner with the small of the two building rectangular in shape.


The general surroundings appeared similar to the 1943 aerial photograph.


1961 The site and general surroundings appeared similar to the 1951 aerial photograph.


1970 The site and general surroundings appeared similar to the 1961 aerial photograph.


1978 The rectangular shaped building in the north section of the site appeared to have


been demolished. The two buildings in the central section of the site appeared to


18 https://six.maps.nsw.gov.au/wps/portal/SIXViewer, visited on 2 January 2013







Preliminary Stage 1 Environmental Site Assessment
Proposed Development
Corner Comenarra Parkway & Fox Valley Road, Wahroonga


Ref: E26207KrptRev1


JANUARY 2013 P a g e 13


Year Details


have connected via construction work. The building therefore formed a ‘U’ shaped


facing Fox Valley Road. A second ‘U’ shaped building was constructed in the east


section of the site.


The general surroundings appeared similar to the 1970 aerial photograph. The


general area appeared to have increased in density of residential land use. A


number of additional buildings appeared to have been constructed within the


Sydney Adventist hospital grounds.


1986 The general surroundings appeared similar to the 1978 aerial photograph.


1994 The general surroundings appeared similar to the 1986 aerial photograph. A


number of additional buildings appeared to have been constructed within the


Sydney Adventist hospital grounds.


2005 The general surroundings appeared similar to the 1994 aerial photograph.


201119 The general surroundings appeared similar to the 2005 aerial photograph.


5.2 Land Title Search


Land title records were reviewed for the site history assessment. The record search


was performed by Advance Legal Searchers. Copies of the title records are presented


in Appendix C. A summary of the relevant information is presented in the following


table:


Table 5-2: Summary of Land Title Information


Date Proprietor


(Lot 621 DP 1128314)


2008 – todate Australasian Conference Association Limited


(2008 – todate) (various commercial leases see Folio Identifier 621/1128314)


(2008 – todate) (various commercial leases see Historical Folio Identifier


621/1128314)


(Lot 62 DP 1017514)


2000 – 2008 Australasian Conference Association Limited


(2000 – 2008) (various commercial leases see Folio Identifier 62/1017514)


(2000 – 2008) (various commercial leases see Historical Folio Identifier 62/1017514)


(Lot 53 DP 880017)


1998 – 2000 Australasian Conference Association Limited


19 http://maps.six.nsw.gov.au/ visited on 18 December 2012
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Date Proprietor


(1998 – 2000) (various commercial leases see Historical Folio Identifier 53/880017)


(Lot 14 DP 834969)


1994 – 1998 Australasian Conference Association Limited


(1994 – 1998) (various commercial leases see Historical Folio Identifier 14/834969)


(Portion 30 and part Portions 28, 29 & 31 and 1 Acre 2 Roods 4 ½ 


Perches grant, Parish Gordon & South Colah – Area 158 Acres 0


Roods 25 Perches – CTVol 8447 Fol 83)


1963 – 1994 Australasian Conference Association Limited


(Portion 30 and part Portions 28, 29 & 31 and 1 Acre 2 Roods 4 ½ 


Perches grant, Parish Gordon & South Colah – Area 159 Acres 1


Roods 37 ¼ Perches – CTVol 6572 Fol 212) 


1952 – 1963 Australasian Conference Association Limited


(1955 – 1958) (lease to Walter George Fredericks, storekeeper & Margaret Lucy


Fredericks, of part)


(Portion 30 and part Portions 28, 29 & 31 and 1 Acre 2 Roods 4 ½ 


Perches grant, Parish Gordon & South Colah – Area 159 Acres 1


Roods 37 ½ Perches – CTVol 5964 Fol 61)


1949 – 1952 Australasian Conference Association Limited


See Notes (a), (b), (c) & (d)


Note (a)


(Part Portions 29 & 30 Parish Gordon – Area 74 Acres 0 Roods 3 ¾ 


Perches – CTVol 4506 Fol 44)


1931 – 1949 Australasian Conference Association Limited


(Part Portions 29 & 30 Parish Gordon – Area 75 Acres 1 Roods 18


Perches – CTVol 2827 Fol 182)


1918 – 1931 Australasian Conference Association Limited


See Notes (ai) & (aii)


Note (ai)


(Part Portion 30 Parish Gordon – Area 9 Acres 0 Roods 33 Perches –


CTVol 97 Fol 141)


1903 – 1918 The Sydney Sanitarium and Benevolent Association Limited


1901 – 1903 Frederick Lacey Sharp, business manager


John Allen Burbery, business manager


Daniel Kness, physician


Eugene William Farnsworth, minister of gospel


Merritt Gardiner Kellogg, architect


1890 – 1901 Joshua Reubon Johnson, minor


Note (aii)


(Part Portions 29 & 30 Parish Gordon – Area 71 Acres 2 Roods 21


Perches – CTVol 98 Fol 64)


1903 – 1918 The Sydney Sanitarium and Benevolent Association Limited
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Date Proprietor


1901 – 1903 Frederick Lacey Sharp, business manager


John Allen Burbery, business manager


Daniel Kness, physician


Eugene William Farnsworth, minister of gospel


Merritt Gardiner Kellogg, architect


1895 – 1901 Elizabeth Sharpe Evans, widow


1870 – 1895 Richard Battleff Evans, labourer


Note (b)


(Part Portion 31 Parish Gordon – Area 54 Acres 2 Roods 31 ½  


Perches – CTVol 5011 Fol 245)


1941 – 1949 Australasian Conference Association Limited


1939 – 1941 Perpetual Trustee Company (Limited)


(Portion 31 Parish Gordon – Area 72 Acres – CTVol 313 Fol 146)


1935 – 1939 Perpetual Trustee Company (Limited)


1885 – 1935 Austin Torange, esquire


1877 – 1885 Alexander Bowman, grantee


Note (c)


(Part Portions 29 & 30 Parish Gordon – Area 16 Acres 3 Roods 18


Perches – CTVol 3067 Fol 88)


1920 – 1949 Australasian Conference Association Limited


(Part Portions 29 & 30 Parish Gordon – Area 17 Acres 0 Roods 10 ½  


Perches – CTVol 2112 Fol 104)


1910 – 1920 Alexander Gordon Waugh, orchardist


Note (d)


(1 Acre 2 Rood 4 ½ Perches, Grant of Closed – CTVol 4785 Fol 192)


1936 – 1949 Australasian Conference Association Limited


The title records did not indicate any particular land use that may have resulted in


significant site contamination.


5.3 Council Records


5.3.1 Development Applications (DA), Building Approvals (BA)


A review of Council DA, BA and property files is currently underway and the results


will be forwarded when received.
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5.3.2 Section 149 Planning Certificate


The s149 (2 and 5) planning certificates were reviewed for the site history


assessment. Copies of the certificates are attached in Appendix C. A summary of the


relevant information is presented below:


 The site is not deemed to be: significantly contaminated; subject to a


management order; subject of an approved voluntary management proposal; or


subject to an on-going management order under the provisions of CLM Act 1997;


 The site is not subject to a Site Audit Statement (SAS);


 The site is not located within a Class 1 or 2 ASS risk area; and


 The site is located in a heritage conservation area or draft heritage conservation


area, however, no heritage items have been identified at the site.


5.4 WorkCover Records


WorkCover records were reviewed for the site history assessment. A copy of the


WorkCover letter is attached in Appendix C. The search did not indicate any licences


to store dangerous goods including underground fuel storage tanks (USTs) at the site.


5.5 NSW EPA Records


The NSW EPA records available online were reviewed for the site history assessment.


A summary of the relevant information is provided in the following table:


Table 5-3: Summary of NSW EPA Online Records


Source Details


CLM Act 199720 No notices for the site under Section 58 of the Act.


NSW EPA List of


Contaminated


Sites21


The site is not listed in the NSW EPA register.


POEO Register22 No notices for the site in the POEO register.


20 http://www.environment.nsw.gov.au/prclmapp/searchregister.aspx, visited on 18 December 2012
21 http://www.environment.nsw.gov.au/clm/publiclist.htm, visited on 18 December 2012
22 http://www.environment.nsw.gov.au/prpoeoapp/, visited on 18 December 2012
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5.6 Summary of Site History


A summary of the site history information is presented below:


 The aerial photographs and land title records indicate that the site has been used


for unknown purposes since 1930. However it should be noted that at the time


of the inspection the site appeared to be used for residential purposes and was


potentially a boarding house;


 Council records indicate that the site is not considered to be contaminated;


 WorkCover records did not indicate any licences to store dangerous goods at the


site; and


 NSW EPA records did not indicate any notices for the site.


5.7 Integrity of Site History Information


The majority of the site history information has been obtained from government


organisations as outlined above. The veracity of the information from these sources is


considered to be relatively high. A certain degree of information loss can be expected


given the age of the development; gap between aerial photographs; and lack of


information prior to the 1900’s.
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6 CONCEPTUAL SITE MODEL (CSM)


6.1 Areas of Environmental Concern (AEC) & Potential Contaminants of Concern


(PCC)


The AEC and PCC identified at the site are outlined in the following table:


Table 6-1: AEC and PCC


AEC PCC


Fill Material:


Fill material on site may have been historically imported from


various sources and can contain elevated concentrations of


contaminants.


HM, TPH, BTEX, PAHs,VOCs,


OCPs, OPPs, PCBs and


asbestos


Hazardous Building Material:


The former buildings demolished at the site may have been


constructed from hazardous materials containing asbestos (eg.


asbestos containing fibrous cement sheeting). During the


demolition process small discreet pieces of asbestos


containing materials may have left behind.


asbestos


Note:


HM – Heavy metals including arsenic, cadmium, chromium, copper, lead, mercury, nickel & zinc


TPH – Total petroleum hydrocarbons including light, mid and heavy fractions


BTEX – Monocyclic aromatic hydrocarbons


VOCs - Volatile organic compounds includes BTEX compounds


PAHs - Polycyclic aromatic hydrocarbons


OCPs - Organochlorine pesticides


OPPs - Organophosphorus pesticides


PCBs - Polychlorinated Biphenyls


As the AECs identified at the site are surface based (i.e. fill), the potential for the


contaminants to impact the groundwater is considered to be low. Therefore no


specific assessment of groundwater contamination has been undertaken for the ESA.


6.2 Contamination Fate and Transport


The fate and transport of PCC identified at the site above is summarised in the


following table:


Table 6-2: Fate and Transport of PCC


PCC Fate and Transport


Non-volatile contaminants


including metals, heavy


fraction PAHs, OCPs,


OPPs, PCBs and asbestos


With the exception of asbestos, non-volatile contaminants are


predominantly confined to the soil and groundwater medium. The


mobility of these contaminants varies depending on: the nature and


type of contaminant present (e.g. leachability, viscosity etc); soil
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PCC Fate and Transport


type/porosity; surface water infiltration; groundwater levels; and the


rate of groundwater movement.


At this site, the potential for surface water infiltration is very limited


which would reduce the migration potential for certain contaminants.


The presence of paved surfaces in the surrounding areas can also


limit the migration potential for non-volatile contaminants.


The potential for migration of asbestos fibres would increase


following disturbance of asbestos contaminated soils. This is likely


to occur during demolition and excavation works.


A number of studies have found that soils effectively filter out


asbestos fibres and retain them near the surface. The studies


concluded that there is no significant migration of asbestos fibres,


either through soil or groundwater. The transport of airborne


asbestos is associated with disturbance of the material and therefore


would be expected during demolition and excavation works.


Volatile contaminants


including TPH, BTEX, and


light fraction PAHs


Volatile contaminants are usually more mobile when compared to the


non-volatile compounds. The potential for migration of volatile


contaminants such as light fraction PAHs and TPH is relatively high


in sandy soil with a high water table. These contaminants break


down rapidly as a result of microbial activity and availability of


nutrients including nitrogen, oxygen etc. The mobile contaminants


would be expected to move down to the rock surface or


groundwater table and migrate down gradient from the source. The


mobility would depend on a range of factors such as: soil


type/porosity; surface water infiltration; groundwater levels;


porosity, confining layers within the aquifer, solubility in


groundwater etc.
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6.3 Sensitive Receptors and Exposure Pathways


The potential receptors and exposure pathways identified for the PCC at the site are


presented in the following table:


Table 6-3: Potential Receptors and Exposure Pathways


Receptor Pathway


Human Receptors:


 Site occupants;


 Site visitors;


 Contractors and workers;


 Future site occupants; and


 Off-site occupants.


 Exposure by direct contact via dermal,


ingestion and inhalation;


 Inhalation of airborne asbestos fibres; and


 Abstraction and use of contaminated


groundwater.


Environmental Receptors:


 Coups Creek located approximately 400m to


the east of the site; and


 Landscaped areas located in the west and


south sections of the site;


 Exposure by direct contact with plants


and animals; and


 Extraction and use of contaminated water


for agricultural and/or landscaping.
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7 SITE ASSESSMENT CRITERIA (SAC)


7.1 Soil


The assessment criteria for soil contamination are derived from NEPM 1999 and the


Site Auditor Guidelines 2006.


7.1.1 Health Investigation Levels (HILs)


The NEPM 1999 includes Health Based Investigation Levels (HILs) for a range of


contaminants based on the risk of exposure, duration of exposure, toxicity and land


use (availability). The HILs are divided into four categories outlined in the following


table:


Table 7-1: HILs Categories


Category/Column Land Use


Column A 'Standard' residential with garden/ accessible soil (home-grown


produce contributing less than 10% of vegetable and fruit intake; no


poultry); includes children’s day-care centres, kindergartens,


preschools and primary schools.


Column D Residential with minimal opportunities for soil access: includes


dwellings with fully and permanently paved yard space such as high-


rise apartments and flats.


Column E Parks, recreational open space and playing fields: includes secondary


schools.


Column F Commercial/Industrial: includes premises such as shops and offices


as well as factories and industrial sites.


Where the proposed land use includes more than one land use category (for example a


mixed-use development including residential/retail/commercial land uses) the exposure


setting of the most ‘sensitive’ land use should be adopted for the site.


7.1.2 Petroleum Hydrocarbons in Soil


Threshold concentrations for petroleum hydrocarbon including total TPH and BTEX


compounds have been adopted from the Service Station Guidelines 1994 referenced in


the Site Auditor Guidelines 2006. Heavy fraction petroleum hydrocarbon


aliphatic/aromatic component threshold concentrations have been adopted from NEPM


1999 (as applicable).
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Soil samples are initially analysed for total recoverable hydrocarbons (TRH) without a


preliminary silica gel clean-up of the sample. Consequently the TRH result may include


other compounds such as phthalates, humic acids, fatty acids and sterols (if present).


Silica gel clean-up should remove these other compounds and result in a more accurate


result for petroleum hydrocarbons. If undertaken these results have been referred to as


TPHsgel within this report.


7.1.3 Provisional Phyto-toxicity Investigation Levels (PPILs)


PPILs are included in the assessment where the proposed land use includes landscaped


areas or garden accessible soils. Contaminants above the PPIL threshold may cause


phytotoxicity in some plant species. The PPILs are listed in the Site Auditor Guidelines


2006 and are identical to the Ecological Investigation Levels (EILs) specified in NEPM


1999.


7.1.4 Asbestos in Soil


The NEPM 1999 do not provide numeric guidelines for the assessment of asbestos in


soil. The draft NEPM23 guidelines have essentially adopted the Western Australian


Asbestos Guidelines 200924 which prescribe a site investigative model and asbestos


clean-up goals. These guidelines however, have not yet been adopted in NSW and as


such are generally only used on a site specific basis.


The general criterion currently used for the assessment of asbestos in soil is the


presence/absence of asbestos in soil in accordance with AS4964-200425. If asbestos


is found to be present, the status of the asbestos material (friable or bonded/non-


friable) is further considered due to the implications associated with site remediation


and/or management.


The WorkCover publication Working with Asbestos Guide (200826) recommends that


the status of the asbestos material in soil should be assessed by an occupational


hygienist. More recently, the 2011 WHS Regulation27 and associated Safe Work


23 Draft National Environmental Protection (Assessment of Site Contamination) Measure, as varied,


National Environment Protection Council (NEPC), 2011 (Draft NEPM 2011)
24 Guidelines for the Assessment, Remediation and Management of Asbestos-Contaminated Sites in


Western Australia, WA Department of health, Perth, Australia, May 2009 (Western Australian Asbestos


Guidelines 2009)
25 Australian Standard 4964, Method for the Qualitative Identification of Asbestos in Bulk Samples,


Australian Standards, 2004
26 Working with Asbestos Guide, NSW WorkCover, 2008 (WorkCover Working with Asbestos Guide 2008)
27 Work Health and Safety Regulation, NSW Government 2011
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Australia code of practice, How to Safely Remove Asbestos28 (endorsed by WorkCover


NSW) states that the assessment of asbestos contaminated soil is to be undertaken by


a licenced asbestos assessor or competent person. WorkCover NSW has not currently


issued any licences for asbestos assessors. Correspondence with WorkCover indicates


that the licence program is currently being implemented in accordance with the Safe


Work Australia Guide for Applicants for Asbestos Assessor Licences29. The ACT


Planning and Land Authority currently issues licences for asbestos assessor Class A


and Class B.


At present, the assessment of asbestos contamination in soil is undertaken in


accordance with the NEPM guidelines, the adoption of the draft NEPM is considered


only on a site specific basis. Assessment of the contaminant levels and status of


asbestos contaminated soil is undertaken by a combination of: site assessment by


experienced environmental consultants and ACT accredited asbestos assessors; and


soil screening by NATA endorsed laboratories using AS4964-2004.


7.1.5 Soil Assessment Criteria


The soil assessment criteria adopted for the ESA is presented in the following table:


Table 7-2: Soil SAC


Analyte Column F1


(mg/kg)


PPILs2


(mg/kg)


Metals


Arsenic (total) 500 20


Cadmium 100 3


Chromium (III) 60% 400


Copper 5000 100


Lead 1500 600


Mercury


(inorganic)
75 1


Nickel 3000 60


Zinc 35000 200


Petroleum


Hydrocarbons


TPH (C6-C9) 65 a Na


TPH (C10-C36) 1000 a Na


Benzene 1 a Na


Toluene 1.4 a Na


Ethylbenzene 3.1 a Na


28 National Code of Practice How to Safely Remove Asbestos, Safe Work Australia 2011
29Guide for Applicants for Asbestos Removal and Asbestos Assessor Licences and Notifications, Safe


Work Australia 2012
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Analyte Column F1


(mg/kg)


PPILs2


(mg/kg)


Total Xylenes 14 a Na


PAHs


Total PAHs 100 Na


Benzo(a)pyrene 5 Na


Pesticides


Aldrin + Dieldrin 50 Na


Chlordane 250 Na


DDT+ DDD +


DDE
1000


Na


Heptachlor 50 Na


Total OPPs 0.1b Na


Others


PCBs (Total) 50 Na


Asbestos NDLR c Na


Note:


1 – HILs outlined in NEPM 1999


2 – PPILs outlined in the Site Auditor Guidelines 2006


a - Service Station Guidelines 1994


b- Due to the absence of locally endorsed guideline criteria, the laboratory PQL has been adopted


c - Not Detected at Limit of Reporting (NDLR)


Na – Not Applicable


Only selected VOCs (i.e. BTEX compounds) were incorporated into the analysis


schedule for this ESA. A preliminary, semi-quantitative screening for VOCs was also


undertaken as detailed in Section 9.1.1. Samples were not analysed for the more


extensive list of volatile compounds as there is only limited health-based data available


for assessing VOCs in soil.


7.1.6 Waste Classification Criteria for Off-Site Disposal


Any material excavated for the proposed development will require a waste


classification for off-site disposal in accordance with the Waste Classification


Guidelines 2009.


Soils are classed into the following categories based on the chemical contaminant


criteria outlined in the guidelines (refer to Table A):
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Table 7-3: Waste Categories


Category Description


General Solid Waste (non-


putrescible) (GSW)


 If SCC  CT1 then TCLP not need to classify the soil as GSW


 If TCLP  TCLP1 and SCC  SCC1 then treat as GSW


Restricted Solid Waste (non-


putrescible) (RSW)


 If SCC  CT2 then TCLP not need to classify the soil as RSW


 If TCLP  TCLP2 and SCC  SCC2 then treat as RSW


Hazardous Waste (HW)  If SCC > CT2 then TCLP not need to classify the soil as HW


 If TCLP > TCLP2 and/or SCC > SCC2 then treat as HW


Virgin Excavated Natural


Material (VENM)


Natural material (such as clay, gravel, sand, soil or rock fines)


that meet the following:


 that has been excavated or quarried from areas that are not


contaminated with manufactured chemicals, or with process


residues, as a result of industrial, commercial mining or


agricultural activities;


 that does not contain sulfidic ores or other waste; and


 includes excavated natural material that meets such criteria


for virgin excavated natural material as may be approved


from time to time by a notice published in the NSW


Government Gazette.


Note:


SCC – Specific Contaminant Concentration


CT – Contaminant Threshold


TCLP – Toxicity Characteristics Leaching Procedure
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8 INVESTIGATION PROCEDURE


8.1 Soil Sampling Rationale


The NSW EPA Sampling Design Guidelines 1995 recommend a sampling density for a


contamination assessment based on a systematic sampling pattern. Based on the size


of the investigation area, the guidelines provide a minimum number of sampling points


required for the investigation.


The guidelines recommend sampling from a minimum of fifteen evenly spaced sampling


points for a site of this size (approximately 6,000m2).


Samples for this investigation were obtained from five sampling points as shown on


the attached Figure 2. This density is approximately 33% of the minimum sampling


density.


The sampling locations were placed generally in random locations across the site to


provide general site coverage.


Sampling was not undertaken in inaccessible areas of the site such as beneath existing


buildings.


8.1.1 Soil Sampling Methods


Fieldwork for this investigation was undertaken on the 6th and 7th December 2012.


Sampling locations were set out using a tape measure. Locations were marked using


spray paint. The sampling locations were cleared for underground services prior to


drilling.


The sample locations were drilled using a truck mounted hydraulically operated drill rig


equipped with spiral flight augers. Soil samples were obtained from a Standard


Penetration Test (SPT) sampler or directly from the auger when conditions did not


allow use of the SPT sampler.


Soil samples were collected from the fill and natural profiles encountered during the


investigation. Samples were also obtained when there was a distinct change in


lithology or based on the observations made during the investigation. All samples were


recorded on the borehole attached in Appendix B.


During sampling, soil at selected depths was split into primary and duplicate samples


for field QA/QC analysis.
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Samples were placed in glass jars with plastic caps and teflon seals with minimal


headspace. Samples for asbestos analysis were placed in zip-lock plastic bags.


Sampling personnel used disposable nitrile gloves during sampling activities. The


samples were labelled with the job number, sampling location, sampling depth and


date.


8.1.2 VOC Screening


A portable Photoionisation Detector (PID) was used to screen the samples for the


presence of VOCs and to assist with selection of samples for BTEX analysis.


The sensitivity of the PID is dependent on the organic compound and varies for


different mixtures of hydrocarbons. Some compounds give relatively high readings and


some can be undetectable even though present in identical concentrations. The


portable PID is best used semi-quantitatively to compare samples contaminated by the


same hydrocarbon source.


The PID is calibrated before use by measurement of an isobutylene standard gas. All


the PID measurements are quoted as parts per million (ppm) isobutylene equivalents.


PID screening for VOCs was undertaken on soil samples using the soil sample


headspace method. VOC data was obtained from partly filled zip-lock plastic bags


following equilibration of the headspace gases. The PID headspace data is presented


on the COC documents.


8.1.3 Decontamination and Sample Preservation


Details of the decontamination procedure adopted during sampling are presented in


Appendix D. Where applicable, the sampling equipment was decontaminated using a


scrubbing brush and potable water and Decon 90 solution (phosphate free detergent)


followed by rinsing with potable water.


Soil samples were preserved by immediate storage in an insulated sample container


with ice in accordance with AS4482.1-2005 and AS4482.2-199930 as summarised in


the following table:


Table 8-1: Soil Sample Preservation and Storage


Analyte Preservation Storage


Heavy metals Unpreserved glass jar with


Teflon lined lid


Store at <4°, analysis within 28 days


(mercury and Cr[VI]) and 180 days (other


30 Guide to the Sampling and Investigation of Potentially Contaminated Soil Part2: Volatile Substances,


Standards Australia, 1999 (AS 1999)
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Analyte Preservation Storage


metals).


VOCs (TPH/BTEX) As above Store at <4°, analysis within 14 days


PAHs, OCP, OPP &


PCBs


As above Store at <4°, analysis within 14 days


Asbestos Sealed plastic bag None


On completion of the fieldwork, the samples were delivered in the insulated sample


container to a NATA registered laboratory for analysis under standard COC procedures.


Field sampling protocols adopted for this assessment are summarised in Appendix D.


8.2 Laboratory Analysis


The samples were analysed by the following laboratories:


Table 8-2: Laboratory Details


Samples Laboratory Report Reference


All primary samples and intra-


laboratory duplicate.


Envirolab Services Pty Ltd, NATA


Accreditation Number – 2901


(ISO/IEC 17025 compliance)


82881


Samples were analysed by the laboratory using the analytical methods detailed in


Schedule B(3) of NEPM (199931). Reference should be made to the laboratory reports


attached in Appendix B for further details.


31 Guideline on Laboratory Analysis of Potentially Contaminated Soils, Schedule B(3), NEPM, 1999


(Schedule B(3))
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9 INVESTIGATION RESULTS


9.1 Subsurface Conditions


A summary of the subsurface conditions encountered during the investigation is


presented in the table below. Reference should be made to the borehole logs attached


in Appendix A for further details.


Table 9-1: Summary of Subsurface Conditions


Profile Depth Range


(mBGL1)


Description


Fill Minimum of


0.2m to


maximum of


0.4m


Fill material was encountered at the surface and beneath the


asphaltic concrete located at BH3. The fill typically comprised


of silty sand. The fill contained inclusions of igneous gravel and


root fibres.


Natural Soil Minimum of


0.2m to


maximum of


1.5m


Natural soil was encountered beneath the fill material in all


boreholes. The natural soil typically comprised of silty clay.


The fill contained inclusions of ironstone gravel and root fibres.


Bedrock Minimum 0.9m


to the


maximum


termination


depth of 8.17m


Bedrock was encountered beneath the natural soils in all


boreholes. The bedrock typically comprised of sandstone and


shale.


Groundwater 2.6m to 5.6m Groundwater seepage was encountered in BH2, BH3 and BH5.


On completion of drilling BH2, groundwater was measured at a


depth of approximately 5.9m.


Standing water levels at cored rock borehole locations have not


been relied upon due to the introduction of water associated


with the core drilling process.


Note:


1 – Metres below ground level


9.1.1 VOC Screening


PID soil sample headspace readings are presented in Table B. All results were 0 ppm


equivalent isobutylene which indicates a lack of PID detectable volatile organic


contaminants.
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9.2 Soil Laboratory Results


The soil laboratory results are presented in Table B to Table D attached to the report.


The laboratory reports are presented in Appendix B. A summary of the results


assessed against the SAC is presented below.


Table 9-2: Summary of Soil Laboratory Results


Analyte Number of


Samples


Analysed


Results Compared to SAC and Waste Classification


Guidelines


Heavy Metals Five fill and three


natural samples


All results were below the SAC.


All results were below the PPILs.


WC: All results were less than the CT1 criteria.


TPH & BTEX Five fill and three


natural samples


All results were below the SAC.


WC: All results were less than the relevant CT1 and SCC1


criteria.


PAHs Five fill and three


natural samples


All results were below the SAC.


WC: All results were less than the relevant CT1 and SCC1


criteria.


OCPs & OPPs Five fill and three


natural samples


All results were below the SAC.


WC: All results were less than the relevant CT1 and SCC1


criteria.


PCBs Five fill and three


natural samples


All results were below the SAC.


WC: All results were less than the SCC1 criteria.


Asbestos Five fill samples All results were below the laboratory reporting limit.


Note:


WC – Waste Classification Guidelines 2009
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10 QA/QC ASSESSMENT


The QA/QC assessment includes a review of the DQIs established for the investigation


(see Section 3.2). A summary of the field QA/QC samples are outlined below:


Table 10-1: Field QA/QC Samples


Field QA/QC Frequency Sample Details


Intra-


laboratory


duplicates


12.5% of


Primary Samples


Soil Samples:


Dup A is a soil duplicate of sample BH1 (0-0.1m)


An assessment of the DQIs is summarised in the following table.


Table 10-2: Assessment of DQIs


Completeness


Data and documentation completeness was achieved through the following measures:


 Preparation of sampling and analysis plan;


 Chain of custody (COC) records were prepared for each batch of samples sent to the labs


(see Appendix B);


 Laboratory sample receipt information was reviewed for each batch (see Appendix B);


 NATA registered laboratories were used for all analysis;


 Visual observations and PID screening of samples was undertaken during the investigation as


noted on the COC documents (see Appendix B); and


 All samples were analysed for the PCC identified in Section 6.1, except for VOCs which


were screened using a PID.


Comparability


Data comparability was achieved through the following measures:


 Similar sampling techniques were used during the investigation;


 Appropriate preservation, storage and transport methods were adopted for all samples; and


 Consistent analysis techniques and reporting standards were adopted by the laboratories.


Representativeness


Data representativeness was achieved through the following measures:


 The sampling plan was optimised to obtain adequate coverage of sample locations; and


 The assessment included a representative coverage of analysis for PCC.


Precision


Intra-laboratory RPD Results:


The intra-laboratory soil RPD results are summarised in Table D. The results indicated that field


precision was acceptable.
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Accuracy


Accuracy was achieved through the following measures:


 Trained and qualified field staff were used for the investigation;


 Appropriate industry standard sampling equipment and decontamination procedures were


adopted for the investigation as outlined in Appendix D;


 Sampling and screening equipment are routinely factory calibrated. An in-house calibration


check was undertaken prior to using onsite;


 Appropriate sample preservation, handling, holding time and COC procedures were adopted


for the investigation; and


 The report was prepared generally in accordance with Reporting Guidelines 1997


EIS note that the Envirolab Services laboratory report (Envirolab Ref:82881) commented that a


number of asbestos soil samples were below the recommended sample size volume of between


40g to 50g as per AS4964-2004.


EIS are of the opinion that the asbestos analysis results are reliable enough for this preliminary


Stage 1 ESA and for EIS to make a preliminary comment regarding potential asbestos


contamination at the site.


Laboratory Duplicate RPD Results:


Laboratory duplicate RPD results for the soil analysis were generally within the acceptance


criteria adopted by the laboratory.


Matrix Spike Recovery:


Matrix spike recovery concentrations were within the acceptable limits of 60-140% for organics


and 70-130% for inorganics.


Surrogate Spike Recovery:


Surrogate spike recovery concentrations were within the acceptable limits of 60-140% for


organics and 10-140% for VOCs. It is noted that surrogate concentrations were not reported in


some soil samples, with the lack of results explained as matrix interference.


LCS recovery:


LCS recovery concentrations were within the acceptable limits of 60-140% for organics and 70-


130% for inorganics.


The DQIs adopted for this investigation (see Section 3.2) have been addressed.
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11 DISCUSSION


11.1 Soil


Elevated concentrations of contaminants were not encountered in the soil samples


analysed for the investigation. All results were below the SAC adopted for this


preliminary Stage 1 ESA.


Based on the results, EIS are of the opinion that the potential for significant


widespread soil contamination at the site is relatively low.


11.1.1 Impact on Groundwater


The risk of potential groundwater contamination is considered to be very low for the


following reasons:


 All fill soil results were below the SAC;


 Elevated concentrations of contaminants above the laboratory practical


quantitation limits were not detected in the fill or natural soils at the site; and


 With the exception of the fill material no site specific or up gradient potential


contamination sources were identified during this preliminary Stage 1 ESA.


11.2 Waste Classification


11.2.1 Classification of Fill Soil for Off-Site Disposal


The waste classification for the fill material is summarised in the following table:


Table 11-1: Waste Classification of Fill


Extent Classification Disposal Option


Fill material in the


development area


General Solid Waste (non-


putrescible) (GSW)


A facility licensed by the NSW EPA to


receive the waste stream.


Alternatively, the material is considered


to be suitable for re-use on site


provided it meet geotechnical and


earthwork requirements.


Note:


1. Waste Classification Guidelines 2009


11.2.2 Classification of Natural Soil and Bedrock for Off-Site Disposal


The waste classification for the natural material is summarised in the following table:
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Table 11-2: Waste Classification of Natural Material


Extent Classification Disposal Option


Natural silty clay


soil and


shale/sandstone


bedrock in the


development


area


Virgin excavated


natural material


(VENM)


VENM is considered suitable for re-use on-site, or


alternatively, the information included in this report may


be used to assess whether the material is suitable for


beneficial reuse at another site as fill material.


Alternatively, the natural material can be disposed of as


VENM to a facility licensed by the NSW EPA to receive


the waste stream.


Material classed as VENM must not be mixed with any fill material (including building


rubble) as this will invalidate the VENM classification. Where doubt exists about the


difference between fill and VENM material an environmental/geotechnical engineer


should be contacted.


11.2.3 Dewatering During Development


In the event groundwater is intercepted during excavation works, dewatering will be


required. Council and other relevant approvals will be required prior to disposal of


groundwater into the stormwater system.


11.3 Assessment of Risk


As the contamination levels in the soil samples analysed were less than the SAC, EIS


consider the risk posed by contamination to the receptors identified in Section 6.3 to


be low.


11.4 Data Gaps


Due to the preliminary nature of the investigation no intrusive works were undertaken


beneath the existing buildings at the site.


The number of sampling points undertaken for this ESA does not meet the minimum


density recommended by the NSW EPA.
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12 CONCLUSION


EIS consider that the objectives of this ESA (detailed in Section 1.2) and the DQOs


(detailed in Section 3) have been addressed. Based on the scope of work undertaken,


EIS consider the site to can be made suitable for the proposed development provided


that the following recommendations are implemented to minimise these risks:


 A Hazardous Materials Assessment (Hazmat) for the existing buildings prior to the


commencement of demolition works;


 Additional ESA targeting the soils beneath the buildings post demolition works;


and


 Inspections during demolition and excavation work to assess any unexpected


conditions or subsurface facilities that may be discovered between investigation


locations. This should facilitate appropriate adjustment of the works programme


and schedule in relation to the changed site conditions. Inspections should be


undertaken by experienced environmental personnel.


12.1 Regulatory Requirement


The regulatory requirements applicable for the site are outlined in the following table:


Table 12-1: Regulatory Requirement


Guideline Applicability


Duty to Report


Contamination


200832


The requirement to notify the NSW EPA regarding site contamination should


be assessed once the results of the additional investigation work have been


reviewed.


POEO Act 1997 Section 143 of the POEO Act 1997 states that if waste is transported to a


place that cannot lawfully be used as a waste facility for that waste, then the


transporter and owner of the waste are each guilty of an offence. The


transporter and owner of the waste have a duty to ensure that the waste is


disposed of in an appropriate manner.


32 Guidelines on the Duty to Report Contamination, NSW Government Legislation, 2008 (Duty to Report


Contamination 2008)
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13 LIMITATIONS


The sampling locations for the investigation have enabled an assessment to be made of


the risk of the existence of significant, large quantities of contamination. The


conclusions based on this investigation are that, while major contamination of the site


is not apparent, problems may be encountered with smaller scale features between


sampling points.


EIS adopts no responsibility whatsoever for any problems such as underground storage


tanks, buried items or contaminated material that may be encountered between


sampling locations at the site. Development activities at the site should be planned on


this basis, and any unexpected problems that may be encountered between sampling


locations should be immediately inspected by experienced environmental personnel.


This should ensure that such problems are dealt with in an appropriate manner, with


minimal disruption to the project timetable and budget.


The conclusions developed in this report are based on site conditions which existed at


the time of the investigation and the scope of work outlined in the report. They are


based on investigation of conditions at specific locations, chosen to be as


representative as possible under the given circumstances, and visual observations of


the site and immediate surrounds, together with the interpretation of available


historical information and documents reviewed as described in this report.


The investigation and preparation of this report have been undertaken in accordance


with accepted practice for environmental consultants, with reference to applicable


environmental regulatory authority and industry standards, guidelines and the


assessment criteria outlined previously in this report.


Where information has been provided by third parties, EIS has not undertaken any


verification process, except where specifically stated in the report.


EIS has not undertaken any assessment of off-site areas that may be potential


contamination sources or may have been impacted by site contamination, except


where specifically stated in the report.


Subsurface soil and rock conditions encountered between investigation locations may


be found to be different from those expected. Groundwater conditions may also vary,


especially after climatic changes.


Previous use of this site may have involved excavation for the foundations of buildings,


services, and similar facilities. In addition, unrecorded excavation and burial of material


may have occurred on the site. Backfilling of excavations could have been undertaken
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with potentially contaminated material that may be discovered in discrete, isolated


locations across the site during construction work.


EIS accept no responsibility for potentially asbestos containing materials that may exist


at the site. These materials may be associated with demolition of pre-1990


constructed buildings or fill material at the site.


EIS have not and will not make any determination regarding finances associated with


the site.


Changes in the proposed or current site use may result in remediation or further


investigation being required at the site.


During construction at the site, soil, fill and any unsuspected materials that are


encountered should be monitored by qualified environmental and geotechnical


engineers to confirm assumptions made on the basis of the limited investigation data,


and possible changes in site level and other conditions since the investigation. Soil


materials considered to be suitable from a geotechnical point of view may be


unsatisfactory from a soil contamination viewpoint, and vice versa.


This report has been prepared for the particular project described and no responsibility


is accepted for the use of any part of this report in any other context or for any other


purpose. Copyright in this report is the property of EIS. EIS has used a degree of care,


skill and diligence normally exercised by consulting engineers in similar circumstances


and locality. No other warranty expressed or implied is made or intended. Subject to


payment of all fees due for the investigation, the client alone shall have a licence to


use this report.
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IMPORTANT INFORMATION ABOUT THIS REPORT


These notes have been prepared by EIS to assist with the assessment and interpretation of this
report.


The Report is Based on a Unique Set of Project Specific Factors:
This report has been prepared in response to specific project requirements as stated in the
EIS proposal document which may have been limited by instructions from the client. This
report should be reviewed, and if necessary, revised if any of the following occur:


 the proposed land use is altered;


 the defined subject site is increased or sub-divided;


 the proposed development details including size, configuration, location, orientation of
the structures are modified;


 the proposed development levels are altered, eg addition of basement levels; or


 ownership of the site changes.


EIS/J&K will not accept any responsibility whatsoever for situations where one or more of the
above factors have changed since completion of the assessment. If the subject site is sold,
ownership of the assessment report should be transferred by EIS to the new site owners who
will be informed of the conditions and limitations under which the assessment was undertaken.
No person should apply an assessment for any purpose other than that originally intended
without first conferring with the consultant.


Changes in Subsurface Conditions
Subsurface conditions are influenced by natural geological and hydrogeological process and
human activities. Groundwater conditions are likely to vary over time with changes in climatic
conditions and human activities within the catchment (eg. water extraction for irrigation or
industrial uses, subsurface waste water disposal, construction related dewatering). Soil and
groundwater contaminant concentrations may also vary over time through contaminant
migration, natural attenuation of organic contaminants, ongoing contaminating activities and
placement or removal of fill material. The conclusions of an assessment report may have been
affected by the above factors if a significant period of time has elapsed prior to
commencement of the proposed development.


This Report is Based on Professional Interpretations of Factual Data
Site assessments identify actual subsurface conditions at the actual sampling locations at the
time of the investigation. Data obtained from the sampling and subsequent laboratory
analyses, available site history information and published regional information is interpreted by
geologists, engineers or environmental scientists and opinions are drawn about the overall
subsurface conditions, the nature and extent of contamination, the likely impact on the
proposed development and appropriate remediation measures.


Actual conditions may differ from those inferred, because no professional, no matter how
qualified, and no subsurface exploration program, no matter how comprehensive, can reveal
what is hidden by earth, rock and time. The actual interface between materials may be far more
gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prevent the unanticipated, but steps can be
taken to help minimise the impact. For this reason, site owners should retain the services of
their consultants throughout the development stage of the project, to identify variances,
conduct additional tests which may be needed, and to recommend solutions to problems
encountered on site.


Assessment Limitations
Although information provided by a site assessment can reduce exposure to the risk of the
presence of contamination, no environmental site assessment can eliminate the risk. Even a
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rigorous professional assessment may not detect all contamination on a site. Contaminants
may be present in areas that were not surveyed or sampled, or may migrate to areas which
showed no signs of contamination when sampled. Contaminant analysis cannot possibly cover
every type of contaminant which may occur; only the most likely contaminants are screened.


Misinterpretation of Site Assessments by Design Professionals
Costly problems can occur when other design professionals develop plans based on
misinterpretation of an assessment report. To minimise problems associated with
misinterpretations, the environmental consultant should be retained to work with
appropriate professionals to explain relevant findings and to review the adequacy of plans and
specifications relevant to contamination issues.


Logs Should not be Separated from the Assessment Report
Borehole and test pit logs are prepared by environmental scientists, engineers or geologists
based upon interpretation of field conditions and laboratory evaluation of field samples. Logs are
normally provided in our reports and these should not be re-drawn for inclusion in site
remediation or other design drawings, as subtle but significant drafting errors or omissions may
occur in the transfer process. Photographic reproduction can eliminate this problems, however
contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. If this occurs, delays, disputes and unanticipated costs may result. In all
cases it is necessary to refer to the test of the report to obtain a proper understanding of the
assessment. Please note that logs with the ‘Environmental Log’ header are not suitable for
geotechnical purposes as they have not been peer reviewed by a Senior Geotechnical Engineer.


To reduce the likelihood of borehole and test pit log misinterpretation, the complete
assessment should be available to persons or organisations involved in the project, such as
contractors, for their use. Denial of such access and disclaiming responsibility for the
accuracy of subsurface information does not insulate an owner from the attendant liability. It
is critical that the site owner provides all available site information to persons and
organisations such as contractors.


Read Responsibility Clauses Closely
Because an environmental site assessment is based extensively on judgement and opinion, it is
necessarily less exact than other disciplines. This situation has resulted in wholly unwarranted
claims being lodged against consultants. To help prevent this problem, model clauses have
been developed for use in written transmittals. These are definitive clauses designed to
indicate consultant responsibility. Their use helps all parties involved recognise individual
responsibilities and formulate appropriate action. Some of these definitive clauses are likely to
appear in the environmental site assessment, and you are encouraged to read them closely.
Your consultant will be pleased to give full and frank answers to any questions.
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CONTAMINANT CT1 TCLP1 SCC1 CT2 TCLP2 SCC2


(mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/L) (mg/kg)


Heavy Metals


Arsenic 100 5 500 400 20 2,000


Beryllium 20 1 100 80 4 400


Cadmium 20 1 100 80 4 400


Chromium VI 100 5 1,900 400 20 7,600


Cyanide (total) 320 16 5,900 1280 64 23,600


Cyanide (Amenable) 70 3.5 300 280 14 1,200


Fluoride 3,000 150 10,000 12,000 600 40,000


Lead 100 5 1,500 400 20 6,000


Mercury 4 0.2 50 16 0.8 200


Molybdenum 100 5 1,000 400 20 4,000


Nickel 40 2 1,050 160 8 4,200


Selenium 20 1 50 80 4 200


Silver 100 5 180 400 20 720


Monocyclic Aromatic Hydrocarbons (BTEX Compounds)


Benzene 10 0.5 18 40 2 72


TABLE A


CHEMICAL CONTAMINANT CRITERIA FOR WASTE CLASSIFICATION


Waste Classification Guidelines Part 1: Classifying Waste DECCW NSW July 2009


GENERAL SOLID WASTE RESTRICTED SOLID WASTE


All data in mg/kg unless stated otherwise


Benzene 10 0.5 18 40 2 72


Toluene 288 14.4 518 1,152 57.6 2,073


Ethyl benzene 600 30 1,080 2,400 120 4,320


Total xylenes 1,000 50 1,800 4,000 200 7,200


Total Petroleum Hydrocarbons (TPHs)


Light Fraction TPH (C6-C9) nsl nsl 650 nsl nsl 2,600


Mid to Heavy Fraction TPH (C10-C36) nsl nsl 10,000 nsl nsl 40,000


Polycyclic Aromatic Hydrocarbons (PAHs)


Benzo(a)pyrene 0.8 0.04 10 3.2 0.16 23


Total PAHs nsl nsl 200 nsl nsl 800


Others


Polychlorinated biphenyls nsl nsl <50 nsl nsl <50


Phenol (non-halogenated) 288 14.4 518 1,152 57.6 2,073


Scheduled chemicals nsl nsl <50 nsl nsl <50


Explanation:


1). General Solid Waste (GSW):


- If SCC ≤ CT1 then TCLP not needed to classify the material as GSW


     - If TCLP ≤ TCLP1 and SCC ≤ SCC1 then treat as GSW


2). Restricted Solid Waste (RSW):


- If SCC ≤ CT2 then TCLP not needed to classify the material as RSW


     - If TCLP ≤ TCLP2 and SCC ≤ SCC2 then treat as RSW


3). Hazardous Waste (HW):


- If SCC > CT2 then TCLP not needed to classify the material as HW


- If TCLP > TCLP2 and/or SCC > SCC2 then treat as HW


Abbreviations:


SCC – Specific Contaminant Concentration


CT – Contaminant Threshold


TCLP – Toxicity Characteristics Leaching Procedure


nsl - No Set Limit


DECCW - NSW Department of Environment, Climate Change and Water (now EPA)
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TOTAL Total


Total B(a)P Aldrin & Chlordane DDT, DDD Heptachlor OPPs PCBs C6-C9 C10-C14 C15-C28 C29-C36 Total Benzene Toluene Ethyl Total


PAHs Dieldrin & DDE C10-C36 benzene Xylenes


4 0.5 1 1 1 0.1 1 1 - 0.05 0.1 0.1 0.1 0.1 0.1 0.1 25 50 100 100 250 0.5 0.5 1 3 100


100 20 12% 1000 300 15 600 7000 20 1 10 50 200 10 0.1
a


10 65
b


nsl nsl nsl 1000
b


1
b


1.4
b


3.1
b


14
b


100
c


20 3 400 100 600 1 60 200 nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl


100 20 100 nsl 100 4 40 nsl nsl 0.8 nsl nsl nsl nsl detect
4


nsl nsl nsl 10 288 600 1000 - -


500 100 1900 nsl 1500 50 1050 nsl 200 10 50 650 10000 18 518 1080 1800 - -


TABLE B


SUMMARY OF SOIL LABORATORY RESULTS


All data in mg/kg unless stated otherwise


HEAVY METALS PAHs OCPs


Lead NickelMercury


TPH BTEX COMPOUNDS


FIELD PID


VALUES


ASBESTOS FIBRES
Arsenic ZincCadmium Chromium Copper


PQL - Envirolab Services


Scheduled Chemicals <50


General Solid Waste CT1
3


General Solid Waste SCC1
3


PPILs
2


Site Assessment Criteria (SAC)
1


nsl


nsl500 100 1900 nsl 1500 50 1050 nsl 200 10 50 650 10000 18 518 1080 1800 - -


400 80 400 nsl 400 16 160 nsl nsl 3.2 nsl nsl nsl nsl detect
4


nsl nsl nsl 40 1152 2400 4000 - -


2000 400 7600 nsl 6000 200 4200 nsl 800 23 50 2600 40000 72 2073 4320 7200 - -


Sample


Reference
Sample Depth


Sample


Description


BH1 0-0.1 Fill 9 LPQL 14 13 48 LPQL 4 24 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH1 0.4-0.5 Natural 6 LPQL 13 25 24 LPQL 2 10 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH2 0-0.1 Fill 9 LPQL 13 20 58 LPQL 5 47 2.34 0.24 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 140 160 300 LPQL 0.7 LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH2 0.4-0.5 Natural 7 LPQL 18 14 25 LPQL 3 18 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH3 0.1-0.2 Fill 6 LPQL 39 19 18 LPQL 32 30 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH3 0.4-0.5 Natural 6 LPQL 18 15 22 LPQL 5 12 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH4 0-0.1 Fill 6 LPQL 13 19 58 LPQL 4 53 5.54 0.54 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH5 0-0.1 Fill 7 LPQL 14 12 42 0.2 4 48 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0


9 LPQL 39 25 58 0.2 32 53 5.54 0.54 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 140 160 300 LPQL 0.7 LPQL LPQL 0 nc


Explanation:


1 - Site Assessment Criteria (SAC): NEPM 1999 (NEPC Guidelines) HILs - Column A 'Residential with garden accessible soils'


2 - Provisional Phyto-toxicity Investigation Levels (PPILs)


3 - NSW DECCW Waste Classification Guidelines (2009)


b - NSW DECC Guidelines for Assessing Service Station Sites (1994)


c - The PQL has been adopted as the SAC


Maximum Value


Scheduled Chemicals <50


Scheduled Chemicals <50Restricted Solid Waste SCC2
3


General Solid Waste SCC1
3


Restricted Solid Waste CT2
3


nsl


nsl


nsl


Total Number of samples


c - The PQL has been adopted as the SAC


Concentration above the SAC VALUE


Concentration above PPILs VALUE


Abbreviations:


PAHs: Polycyclic Aromatic Hydrocarbons UCL: Upper Level Confidence Limit on Mean Value BTEX: Monocyclic Aromatic Hydrocarbons


B(a)P: Benzo(a)pyrene ALPQL: All values less than PQL OCP: Organochlorine Pesticides


PQL: Practical Quantitation Limit na: Not Analysed CT: Contaminant Threshold


LPQL: Less than PQL nc: Not Calculated SCC: Specific Contaminant Concentration


OPP: Organophosphorus Pesticides nsl: No Set Limit HILs: Health Investigation Levels


PID: Photoionisation Detector SAC: Site Assessment Criteria NEPM: National Environmental Protection Measure


PCBs: Polychlorinated Biphenyls TPH: Total Petroleum Hydrocarbons
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TOTAL Total


Total B(a)P Aldrin & Chlordane DDT, DDD Heptachlor OPPs PCBs C6-C9 C10-C14 C15-C28 C29-C36 Total Benzene Toluene Ethyl Total


PAHs Dieldrin & DDE C10-C36 benzene Xylenes


4 0.5 1 1 1 0.1 1 1 - 0.05 0.1 0.1 0.1 0.1 0.1 0.1 25 50 100 100 250 0.5 0.5 1 3 100


100 20 100 nsl 100 4 40 nsl nsl 0.8 nsl nsl nsl nsl detect 2 nsl nsl nsl 10 288 600 1000 - -


500 100 1900 nsl 1500 50 1050 nsl 200 10 50 650 10000 18 518 1080 1800 - -


400 80 400 nsl 400 16 160 nsl nsl 3.2 nsl nsl nsl nsl detect 2 nsl nsl nsl 40 1152 2400 4000 - -


2000 400 7600 nsl 6000 200 4200 nsl 800 23 50 2600 40000 72 2073 4320 7200 - -


BTEX COMPOUNDS


TABLE C


SUMMARY OF SOIL LABORATORY RESULTS


All data in mg/kg unless stated otherwise


HEAVY METALS PAHs OCPs


FIELD PID


VALUES


ASBESTOS FIBRES
Arsenic Cadmium Chromium Copper


TPH


Lead


Scheduled Chemicals <50 nsl


PQL - Envirolab Services


General Solid Waste CT1 1 nsl


Mercury Nickel Zinc


General Solid Waste SCC1 1


Restricted Solid Waste CT2 1 nsl


Restricted Solid Waste SCC2 1 Scheduled Chemicals <50 nsl


Sample


Reference
Sample Depth


Sample


Description


BH1 0-0.1 Fill 9 LPQL 14 13 48 LPQL 4 24 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH1 0.4-0.5 Natural 6 LPQL 13 25 24 LPQL 2 10 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH2 0-0.1 Fill 9 LPQL 13 20 58 LPQL 5 47 2.34 0.24 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 140 160 300 LPQL 0.7 LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH2 0.4-0.5 Natural 7 LPQL 18 14 25 LPQL 3 18 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH3 0.1-0.2 Fill 6 LPQL 39 19 18 LPQL 32 30 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH3 0.4-0.5 Natural 6 LPQL 18 15 22 LPQL 5 12 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 NA


BH4 0-0.1 Fill 6 LPQL 13 19 58 LPQL 4 53 5.54 0.54 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


BH5 0-0.1 Fill 7 LPQL 14 12 42 0.2 4 48 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detected at reporting limit of 0.1g/kg


8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 0


9 LPQL 39 25 58 0.2 32 53 5.54 0.54 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 140 160 300 LPQL 0.7 LPQL LPQL 0 nc


EXPLANATION:


1 - NSW DECCW Waste Classification Guidelines (2009)


Concentration above the CT1 VALUE


Concentration above SCC1 VALUE


Concentration above the SCC2 VALUE


Abbreviations:


PAHs: Polycyclic Aromatic Hydrocarbons UCL: Upper Level Confidence Limit on Mean Value BTEX: Monocyclic Aromatic Hydrocarbons


B(a)P: Benzo(a)pyrene ALPQL: All values less than PQL OCP: Organochlorine Pesticides


PQL: Practical Quantitation Limit na: Not Analysed CT: Contaminant Threshold


Total Number of samples


Maximum Value


PQL: Practical Quantitation Limit na: Not Analysed CT: Contaminant Threshold


LPQL: Less than PQL nc: Not Calculated SCC: Specific Contaminant Concentration


OPP: Organophosphorus Pesticides nsl: No Set Limit HILs: Health Investigation Levels


PID: Photoionisation Detector SAC: Site Assessment Criteria NEPM: National Environmental Protection Measure


PCBs: Polychlorinated Biphenyls TPH: Total Petroleum Hydrocarbons
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Envirolab INITIAL REPEAT MEAN RPD


PQL %


Sample Ref =BH1 (0-0.1m) Arsenic 4 9 10 9.5 10.5


Dup Ref = DUP A Cadmium 0.5 LPQL LPQL nc nc


Chromium 1 14 12 13 15.4


Envirolab Report: 82881 Copper 1 13 11 12 16.7


Lead 1 48 52 50 8.0


Mercury 0.1 LPQL LPQL nc nc


Nickel 1 4 5 4.5 22.2


Zinc 1 24 28 26 15.4


Naphthalene 0.1 LPQL LPQL nc nc


Acenaphthylene 0.1 LPQL LPQL nc nc


Acenaphthene 0.1 LPQL LPQL nc nc


Fluorene 0.1 LPQL LPQL nc nc


Phenanthrene 0.1 LPQL LPQL nc nc


Anthracene 0.1 LPQL LPQL nc nc


Fluoranthene 0.1 LPQL LPQL nc nc


Pyrene 0.1 LPQL LPQL nc nc


Benzo(a)anthracene 0.1 LPQL LPQL nc nc


Chrysene 0.1 LPQL LPQL nc nc


Benzo(b)&(k)fluorant 0.2 LPQL LPQL nc nc


TABLE D


SOIL INTRA-LABORATORY DUPLICATE RESULTS & RPD CALCULATIONS


SAMPLE ANALYSIS


All results in mg/kg unless stated otherwise


Benzo(a)pyrene 0.05 LPQL LPQL nc nc


Indeno(123-cd)pyrene 0.1 LPQL LPQL nc nc


Dibenzo(ah)anthracene 0.1 LPQL LPQL nc nc


Benzo(ghi)perylene 0.1 LPQL LPQL nc nc


Total OCPs 0.1 LPQL LPQL nc nc


Total OPPs 0.1 LPQL LPQL nc nc


Total PCBs 0.1 LPQL LPQL nc nc


C6-C9 TPH 25 LPQL LPQL nc nc


C10-C14 TPH 50 LPQL LPQL nc nc


C15-C28 TPH 100 LPQL LPQL nc nc


C29-C36 TPH 100 LPQL LPQL nc nc


Benzene 0.5 LPQL LPQL nc nc


Toluene 0.5 LPQL LPQL nc nc


Ethylbenzene 1 LPQL LPQL nc nc


m+p-xylene 2 LPQL LPQL nc nc


o-xylene 1 LPQL LPQL nc nc


EXPLANATION:


The RPD value is calculated as the absolute value of the difference between the initial and


repeat results divided by the average value expressed as a percentage. The following acceptance


criteria will be used to assess the RPD results:


Results > 10 times PQL = RPD value <= 50% are acceptable


Results between 5 & 10 times PQL = RPD value <= 75% are acceptable


Results < 5 times PQL = RPD value <= 100% are acceptable


RPD Results Above the Acceptance Criteria VALUE


ABBREVIATIONS:


PQL: Practical Quantitation Limit OCP: Organochlorine Pesticides


LPQL: Less than PQL OPP: Organophosphorus Pesticides


na: Not Analysed PCBs: Polychlorinated Biphenyls


nc: Not Calculated TPH: Total Petroleum Hydrocarbons
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Jeffery and Katauskas Pty Ltd
CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
ABN 17 003 550 801


REPORT EXPLANATION NOTES


INTRODUCTION


These notes have been provided to amplify the
geotechnical report in regard to classification methods,
field procedures and certain matters relating to the
Comments and Recommendations section. Not all notes
are necessarily relevant to all reports.


The ground is a product of continuing natural and man-
made processes and therefore exhibits a variety of
characteristics and properties which vary from place to
place and can change with time. Geotechnical engineering
involves gathering and assimilating limited facts about
these characteristics and properties in order to understand
or predict the behaviour of the ground on a particular site
under certain conditions. This report may contain such
facts obtained by inspection, excavation, probing,
sampling, testing or other means of investigation. If so,
they are directly relevant only to the ground at the place
where and time when the investigation was carried out.


DESCRIPTION AND CLASSIFICATION METHODS


The methods of description and classification of soils and
rocks used in this report are based on Australian Standard
1726, the SAA Site Investigation Code. In general,
descriptions cover the following properties – soil or rock
type, colour, structure, strength or density, and inclusions.
Identification and classification of soil and rock involves
judgement and the Company infers accuracy only to the
extent that is common in current geotechnical practice.


Soil types are described according to the predominating
particle size and behaviour as set out in the attached
Unified Soil Classification Table qualified by the grading of
other particles present (eg sandy clay) as set out below:


Soil Classification Particle Size
Clay
Silt
Sand
Gravel


less than 0.002mm
0.002 to 0.06mm
0.06 to 2mm
2 to 60mm


Non-cohesive soils are classified on the basis of relative
density, generally from the results of Standard Penetration
Test (SPT) as below:


Relative Density
SPT ‘N’ Value
(blows/300mm)


Very loose
Loose
Medium dense
Dense
Very Dense


less than 4
4 – 10
10 – 30
30 – 50
greater than 50


Cohesive soils are classified on the basis of strength
(consistency) either by use of hand penetrometer,
laboratory testing or engineering examination.
The strength terms are defined as follows.


Classification
Unconfined Compressive
Strength kPa


Very Soft
Soft
Firm
Stiff
Very Stiff
Hard
Friable


less than 25
25 – 50
50 – 100
100 – 200
200 – 400
Greater than 400
Strength not attainable
– soil crumbles


Rock types are classified by their geological names,
together with descriptive terms regarding weathering,
strength, defects, etc. Where relevant, further information
regarding rock classification is given in the text of the
report. In the Sydney Basin, ‘Shale’ is used to describe
thinly bedded to laminated siltstone.


SAMPLING


Sampling is carried out during drilling or from other
excavations to allow engineering examination (and
laboratory testing where required) of the soil or rock.


Disturbed samples taken during drilling provide information
on plasticity, grain size, colour, moisture content, minor
constituents and, depending upon the degree of
disturbance, some information on strength and structure.
Bulk samples are similar but of greater volume required for
some test procedures.


Undisturbed samples are taken by pushing a thin-walled
sample tube, usually 50mm diameter (known as a U50),
into the soil and withdrawing it with a sample of the soil
contained 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.


Details of the type and method of sampling used are given
on the attached logs.


INVESTIGATION METHODS


The following is a brief summary of investigation methods
currently adopted by the Company and some comments
on their use and application. All except test pits, hand
auger drilling and portable dynamic cone penetrometers
require the use of a mechanical drilling rig which is
commonly mounted on a truck chassis.
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Test Pits: These are normally excavated with a backhoe
or a tracked excavator, allowing close examination of the
insitu soils if it is safe to descend into the pit. The depth
of penetration is limited to about 3m for a backhoe and up
to 6m for an excavator. Limitations of test pits are the
problems associated with disturbance and difficulty of
reinstatement and the consequent effects on close-by
structures. Care must be taken if construction is to be
carried out near test pit locations to either properly
recompact the backfill during construction or to design and
construct the structure so as not to be adversely affected
by poorly compacted backfill at the test pit location.


Hand Auger Drilling: A borehole of 50mm to 100mm
diameter is advanced by manually operated equipment.
Premature refusal of the hand augers can occur on a
variety of materials such as hard clay, gravel or ironstone,
and does not necessarily indicate rock level.


Continuous Spiral Flight Augers: The borehole is
advanced using 75mm to 115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to
allow sampling and insitu testing. This is a relatively
economical means of drilling in clays and in sands above
the water table. Samples are returned to the surface by
the flights or may be collected after withdrawal of the
auger flights, but they can be very disturbed and layers
may become mixed. Information from the auger sampling
(as distinct from specific sampling by SPTs or undisturbed
samples) is of relatively lower reliability due to mixing or
softening of samples by groundwater, or uncertainties as
to the original depth of the samples. Augering below the
groundwater table is of even lesser reliability than augering
above the water table.


Rock Augering: Use can be made of a Tungsten Carbide
(TC) bit for auger drilling into rock to indicate rock quality
and continuity by variation in drilling resistance and from
examination of recovered rock fragments. This method of
investigation is quick and relatively inexpensive but
provides only an indication of the likely rock strength and
predicted values may be in error by a strength order.
Where rock strengths may have a significant impact on
construction feasibility or costs, then further investigation
by means of cored boreholes may be warranted.


Wash Boring: The borehole is usually advanced by a
rotary bit, with water 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
“feel” and rate of penetration.


Mud Stabilised Drilling: Either Wash Boring or Continuous
Core Drilling can use drilling mud as a circulating fluid to
stabilise the borehole. The term ‘mud’ encompasses a
range of products ranging from bentonite to polymers
such as Revert or Biogel. The mud tends to mask the
cuttings and reliable identification is only possible from
intermittent intact sampling (eg from SPT and U50
samples) or from rock coring, etc.


Continuous Core Drilling: A continuous core sample is
obtained using a diamond tipped core barrel. Provided full
core recovery is achieved (which is not always possible in
very low strength rocks and granular soils), this technique
provides a very reliable (but relatively expensive) method
of investigation. In rocks, an NMLC triple tube core barrel,
which gives a core of about 50mm diameter, is usually
used with water flush. The length of core recovered is
compared to the length drilled and any length not
recovered is shown as CORE LOSS. The location of losses
are determined on site by the supervising engineer; where
the location is uncertain, the loss is placed at the top end
of the drill run.


Standard Penetration Tests: Standard Penetration Tests
(SPT) are used mainly in non-cohesive soils, but can also
be used in cohesive soils as a means of indicating density
or strength 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 F3.1.


The test is carried out in a borehole by driving a 50mm
diameter split sample tube with a tapered shoe, under the
impact of a 63kg hammer with a free fall of 760mm. It is
normal for the tube to be driven in three successive
150mm increments and the ‘N’ value is taken as the
number of blows for the last 300mm. In dense sands,
very hard clays or weak rock, the full 450mm 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 150mm of, say, 4, 6
and 7 blows, as


N = 13
4, 6, 7


 In a case where the test is discontinued short of full
penetration, say after 15 blows for the first 150mm
and 30 blows for the next 40mm, as


N>30
15, 30/40mm


The results of the test can be related empirically to the
engineering properties of the soil.


Occasionally, the drop hammer is used to drive 50mm
diameter thin walled sample tubes (U50) in clays. In such
circumstances, the test results are shown on the borehole
logs in brackets.


A modification to the SPT test is where the same driving
system is used with a solid 60 tipped steel cone of the
same diameter as the SPT hollow sampler. The solid cone
can be continuously driven for some distance in soft clays
or loose sands, or may be used where damage would
otherwise occur to the SPT. The results of this Solid
Cone Penetration Test (SCPT) are shown as "N c” on the
borehole logs, together with the number of blows per
150mm penetration.
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Static Cone Penetrometer Testing and Interpretation:
Cone penetrometer testing (sometimes referred to as a
Dutch Cone) described in this report has been carried out
using an Electronic Friction Cone Penetrometer (EFCP).
The test is described in Australian Standard 1289, Test
F5.1.


In the tests, a 35mm diameter rod with a conical tip is
pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made of
the end bearing resistance on the cone and the frictional
resistance on a separate 134mm long sleeve, immediately
behind the cone. Transducers in the tip of the assembly
are electrically connected by wires passing through the
centre of the push rods to an amplifier and recorder unit
mounted on the control truck.


As penetration occurs (at a rate of approximately 20mm
per second) the information is output as incremental digital
records every 10mm. The results given in this report have
been plotted from the digital data.


The information provided on the charts comprise:


 Cone resistance – the actual end bearing force divided
by the cross sectional area of the cone – expressed in
MPa.


 Sleeve friction – the frictional force on the sleeve
divided by the surface area – expressed in kPa.


 Friction ratio – the ratio of sleeve friction to cone
resistance, expressed as a percentage.


The ratios of the sleeve resistance to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1% to 2%
are commonly encountered in sands and occasionally very
soft clays, rising to 4% to 10% in stiff clays and peats.
Soil descriptions based on cone resistance and friction
ratios are only inferred and must not be considered as
exact.


Correlations between EFCP and SPT values can be
developed for both sands and clays but may be site
specific.


Interpretation of EFCP values can be made to empirically
derive modulus or compressibility values to allow
calculation of foundation settlements.


Stratification can be inferred from the cone and friction
traces and from experience and information from nearby
boreholes etc. Where shown, this information is
presented for general guidance, but must be regarded as
interpretive. The test method provides a continuous
profile of engineering properties but, where precise
information on soil classification is required, direct drilling
and sampling may be preferable.


Portable Dynamic Cone Penetrometers: Portable Dynamic
Cone Penetrometer (DCP) tests are carried out by driving a
rod into the ground with a sliding hammer and counting
the blows for successive 100mm increments of
penetration.


Two relatively similar tests are used:


 Cone penetrometer (commonly known as the Scala
Penetrometer) – a 16mm rod with a 20mm diameter
cone end is driven with a 9kg hammer dropping
510mm (AS1289, Test F3.2). The 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.


 Perth sand penetrometer – a 16mm diameter flat
ended rod is driven with a 9kg hammer, dropping
600mm (AS1289, Test F3.3). This test was
developed for testing the density of sands (originating
in Perth) and is mainly used in granular soils and filling.


LOGS


The borehole or test pit logs presented herein are an
engineering and/or geological interpretation of the sub-
surface conditions, and their reliability will depend to some
extent on the frequency of sampling and the method of
drilling or excavation. Ideally, continuous undisturbed
sampling or core drilling will enable the most reliable
assessment, but is not always practicable or possible to
justify on economic grounds. In any case, the boreholes
or test pits represent only a very small sample of the total
subsurface conditions.


The attached explanatory notes define the terms and
symbols used in preparation of the logs.


Interpretation of the information shown on the logs, and
its application to design and construction, should therefore
take into account the spacing of boreholes or test pits, the
method of drilling or excavation, the frequency of sampling
and testing and the possibility of other than “straight line”
variations between the boreholes or test pits. Subsurface
conditions between boreholes or test pits may vary
significantly from conditions encountered at the borehole
or test pit locations.


GROUNDWATER


Where groundwater levels are measured in boreholes,
there are several potential problems:


 Although groundwater may be present, in low
permeability soils it may enter the hole slowly or
perhaps not at all during the time it 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 and may not be
the same at the time of construction.


 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 be washed out of the
hole or ‘reverted’ chemically if water observations are
to be made.
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More reliable measurements can be made by installing
standpipes which are read after stabilising at intervals
ranging from several days to 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 perched water
tables or surface water.


FILL


The presence of fill materials can often be determined only
by the inclusion of foreign objects (eg bricks, steel etc) or
by distinctly unusual colour, texture or fabric.
Identification of the extent of fill materials will also depend
on investigation methods and frequency. Where natural
soils similar to those at the site are used for fill, it may be
difficult with limited testing and sampling to reliably
determine the extent of the fill.


The presence of fill materials is usually regarded with
caution as the possible variation in density, strength and
material type is much greater than with natural soil
deposits. Consequently, there is an increased risk of
adverse engineering characteristics or behaviour. If the
volume and quality of fill is of importance to a project,
then frequent test pit excavations are preferable to
boreholes.


LABORATORY TESTING


Laboratory testing is normally carried out in accordance
with Australian Standard 1289 ‘Methods of Testing Soil
for Engineering Purposes’. Details of the test procedure
used are given on the individual report forms.


ENGINEERING REPORTS


Engineering reports are prepared by qualified personnel and
are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal (eg. a three storey building) the information and
interpretation may not be relevant if the design proposal is
changed (eg to a twenty storey building). If this happens,
the company 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 aspects and recommendations or suggestions
for design and construction. However, the Company
cannot always anticipate or assume responsibility for:


 Unexpected variations in ground conditions – the
potential for this will be partially dependent on borehole
spacing and sampling frequency as well as
investigation technique.


 Changes in policy or interpretation of policy by
statutory authorities.


 The actions of persons or contractors responding to
commercial pressures.


If these occur, the company will be pleased to assist with
investigation or advice to resolve any problems occurring.


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, the
company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed that at some later stage, well after the event.


REPRODUCTION OF INFORMATION FOR
CONTRACTUAL PURPOSES


Attention is drawn to the document ‘Guidelines for the
Provision of Geotechnical Information in Tender
Documents’, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation 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. The
company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.


Copyright in all documents (such as drawings, borehole or
test pit logs, reports and specifications) provided by the
Company shall remain the property of Jeffery and
Katauskas Pty Ltd. Subject to the payment of all fees
due, the Client alone shall have a licence to use the
documents provided for the sole purpose of completing
the project to which they relate. License to use the
documents may be revoked without notice if the Client is
in breach of any objection to make a payment to us.


REVIEW OF DESIGN


Where major civil or structural developments are proposed
or where only a limited investigation has been completed
or where the geotechnical conditions/ constraints are quite
complex, it is prudent to have a joint design review which
involves a senior geotechnical engineer.


SITE INSPECTION


The company will always be pleased to provide
engineering inspection services for geotechnical aspects of
work to which this report is related.


Requirements could range from:


i) a site visit to confirm that conditions exposed are no
worse than those interpreted, to


ii) a visit to assist the contractor or other site personnel in
identifying various soil/rock types such as appropriate
footing or pier founding depths, or


iii) full time engineering presence on site.
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CERTIFICATE OF ANALYSIS 82881


Client:


Environmental Investigation Services


PO Box 976


North Ryde BC


NSW 1670


Attention: Mitch Delaney


Sample log in details:


Your Reference: E26207K, Wahroongah


No. of samples: 11 Soils


Date samples received / completed instructions received 10/12/2012 / 10/12/2012


Analysis Details:


Please refer to the following pages for results, methodology summary and quality control data.


Samples were analysed as received from the client. Results relate specifically to the samples as received.


Results are reported on a dry weight basis for solids and on an as received basis for other matrices.


Please refer to the last page of this report for any comments relating to the results.


Report Details:


Date results requested by: / Issue Date: 17/12/12 / 14/12/12


Date of Preliminary Report: Not issued


NATA accreditation number 2901. This document shall not be reproduced except in full.


Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.


Results Approved By:
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Client Reference: E26207K, Wahroongah


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/12 11/12/12 11/12/12 11/12/12 11/12/12 


Date analysed - 12/12/12 12/12/12 12/12/12 12/12/12 12/12/12 


TRH C6 - C9 mg/kg <25 <25 <25 <25 <25 


TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 


vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 <25 


Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 


Toluene mg/kg <0.5 <0.5 0.7 <0.5 <0.5 


Ethylbenzene mg/kg <1 <1 <1 <1 <1 


m+p-xylene mg/kg <2 <2 <2 <2 <2 


o-Xylene mg/kg <1 <1 <1 <1 <1 


naphthalene mg/kg <1 <1 <1 <1 <1 


Surrogate aaa-Trifluorotoluene % 90 89 89 88 84 


vTRH(C6-C10)/BTEXN in Soil 


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/12 11/12/12 11/12/12 11/12/12 


Date analysed - 12/12/12 12/12/12 12/12/12 12/12/12 


TRH C6 - C9 mg/kg <25 <25 <25 <25 


TRH C6 - C10 mg/kg <25 <25 <25 <25 


vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 


Benzene mg/kg <0.2 <0.2 <0.2 <0.2 


Toluene mg/kg <0.5 <0.5 <0.5 <0.5 


Ethylbenzene mg/kg <1 <1 <1 <1 


m+p-xylene mg/kg <2 <2 <2 <2 


o-Xylene mg/kg <1 <1 <1 <1 


naphthalene mg/kg <1 <1 <1 <1 


Surrogate aaa-Trifluorotoluene % 88 87 84 91 
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Client Reference: E26207K, Wahroongah


svTRH (C10-C40) in Soil 


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012 


TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 


TRH C15 - C28 mg/kg <100 <100 140 <100 <100 


TRH C29 - C36 mg/kg <100 <100 160 <100 <100 


TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 <50 <50 <50 <50 


TRH >C16-C34 mg/kg <100 <100 260 <100 <100 


TRH >C34-C40 mg/kg <100 <100 <100 <100 <100 


Surrogate o-Terphenyl % 81 80 82 82 83 


svTRH (C10-C40) in Soil 


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 12/12/2012 12/12/2012 12/12/2012 12/12/2012 


TRH C10 - C14 mg/kg <50 <50 <50 <50 


TRH C15 - C28 mg/kg <100 <100 <100 <100 


TRH C29 - C36 mg/kg <100 <100 <100 <100 


TRH >C10-C16 mg/kg <50 <50 <50 <50 


TRH >C10 - C16 less Naphthalene 


(F2)


mg/kg <50 <50 <50 <50 


TRH >C16-C34 mg/kg <100 <100 <100 <100 


TRH >C34-C40 mg/kg <100 <100 <100 <100 


Surrogate o-Terphenyl % 82 81 84 82 
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Client Reference: E26207K, Wahroongah


PAHs in Soil 


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Phenanthrene mg/kg <0.1 <0.1 0.2 <0.1 <0.1 


Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fluoranthene mg/kg <0.1 <0.1 0.5 <0.1 <0.1 


Pyrene mg/kg <0.1 <0.1 0.5 <0.1 <0.1 


Benzo(a)anthracene mg/kg <0.1 <0.1 0.1 <0.1 <0.1 


Chrysene mg/kg <0.1 <0.1 0.2 <0.1 <0.1 


Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 0.4 <0.2 <0.2 


Benzo(a)pyrene mg/kg <0.05 <0.05 0.24 <0.05 <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 0.1 <0.1 <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 <0.1 0.1 <0.1 <0.1 


Benzo(a)pyrene TEQ mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Surrogate p-Terphenyl-d14 % 94 93 96 93 97 
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Client Reference: E26207K, Wahroongah


PAHs in Soil 


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 


Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 


Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 


Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 


Phenanthrene mg/kg <0.1 0.2 <0.1 <0.1 


Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 


Fluoranthene mg/kg <0.1 0.7 <0.1 <0.1 


Pyrene mg/kg <0.1 0.8 <0.1 <0.1 


Benzo(a)anthracene mg/kg <0.1 0.3 <0.1 <0.1 


Chrysene mg/kg <0.1 0.4 <0.1 <0.1 


Benzo(b+k)fluoranthene mg/kg <0.2 0.9 <0.2 <0.2 


Benzo(a)pyrene mg/kg <0.05 0.54 <0.05 <0.05 


Indeno(1,2,3-c,d)pyrene mg/kg <0.1 0.3 <0.1 <0.1 


Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 


Benzo(g,h,i)perylene mg/kg <0.1 0.4 <0.1 <0.1 


Benzo(a)pyrene TEQ mg/kg <0.5 1 <0.5 <0.5 


Surrogate p-Terphenyl-d14 % 97 93 95 94 
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Client Reference: E26207K, Wahroongah


Organochlorine Pesticides in soil


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 80 82 83 84 84 
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Client Reference: E26207K, Wahroongah


Organochlorine Pesticides in soil


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


HCB mg/kg <0.1 <0.1 <0.1 <0.1 


alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 


gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 


beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 


Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 


delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 


Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 


Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 


gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 


alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 


Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 


pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 


Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 


Endrin mg/kg <0.1 <0.1 <0.1 <0.1 


pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 


Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 


pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 


Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 


Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 


Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 87 81 86 84 
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Client Reference: E26207K, Wahroongah


Organophosphorus Pesticides 


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 80 82 83 84 84 


Organophosphorus Pesticides 


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 


Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 


Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 


Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 


Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 


Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 


Ethion mg/kg <0.1 <0.1 <0.1 <0.1 


Surrogate TCMX % 87 81 86 84 
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Client Reference: E26207K, Wahroongah


PCBs in Soil


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Surrogate TCLMX % 80 82 83 84 84 


PCBs in Soil


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date extracted - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 


Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 


Surrogate TCLMX % 87 81 86 84 
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Client Reference: E26207K, Wahroongah


Acid Extractable metals in soil


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date digested - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Arsenic mg/kg 9 6 9 7 6 


Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 


Chromium mg/kg 14 13 13 18 39 


Copper mg/kg 13 25 20 14 19 


Lead mg/kg 48 24 58 25 18 


Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 


Nickel mg/kg 4 2 5 3 32 


Zinc mg/kg 24 10 47 18 30 


Acid Extractable metals in soil


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date digested - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Arsenic mg/kg 6 6 7 10 


Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 


Chromium mg/kg 18 13 14 12 


Copper mg/kg 15 19 12 11 


Lead mg/kg 22 58 42 52 


Mercury mg/kg <0.1 <0.1 0.2 <0.1 


Nickel mg/kg 5 4 4 5 


Zinc mg/kg 12 53 48 28 
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Client Reference: E26207K, Wahroongah


Moisture 


Our Reference: UNITS 82881-1 82881-2 82881-3 82881-4 82881-5


Your Reference ------------- BH1 BH1 BH2 BH2 BH3


Depth ------------ 0-0.1 0.4-0.5 0-0.1 0.4-0.5 0.1-0.2


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


Date prepared - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012 


Moisture % 9.0 13 9.5 18 10 


Moisture 


Our Reference: UNITS 82881-6 82881-7 82881-10 82881-11


Your Reference ------------- BH3 BH4 BH5 DUPA


Depth ------------ 0.4-0.5 0-0.1 0-0.1 -


Date Sampled


Type of sample


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date prepared - 11/12/2012 11/12/2012 11/12/2012 11/12/2012 


Date analysed - 12/12/2012 12/12/2012 12/12/2012 12/12/2012 


Moisture % 16 11 15 7.4 
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Client Reference: E26207K, Wahroongah


Asbestos ID - soils 


Our Reference: UNITS 82881-1 82881-3 82881-5 82881-7 82881-10


Your Reference ------------- BH1 BH2 BH3 BH4 BH5


Depth ------------ 0-0.1 0-0.1 0.1-0.2 0-0.1 0-0.1


Date Sampled


Type of sample


6/12/2012


Soil


6/12/2012


Soil


6/12/2012


Soil


7/12/2012


Soil


7/12/2012


Soil


Date analysed - 13/12/2012 13/12/2012 13/12/2012 13/12/2012 13/12/2012 


Sample mass tested g Approx 10g Approx 10g Approx 20g Approx 10g Approx 10g


Sample Description - Brown fine-


grained soil & 


organic 


debris


Brown fine-


grained soil & 


organic 


debris


Beige fine-


grained clay 


soil


Brown fine-


grained soil & 


clay


Brown fine-


grained soil


Asbestos ID in soil - No asbestos 


detected at 


reporting limit 


of 0.1g/kg


No asbestos 


detected at 


reporting limit 


of 0.1g/kg


No asbestos 


detected at 


reporting limit 


of 0.1g/kg


No asbestos 


detected at 


reporting limit 


of 0.1g/kg


No asbestos 


detected at 


reporting limit 


of 0.1g/kg


Trace Analysis - No respirable 


fibres 


detected


No respirable 


fibres 


detected


No respirable 


fibres 


detected


No respirable 


fibres 


detected


No respirable 


fibres 


detected
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Client Reference: E26207K, Wahroongah


Method ID Methodology Summary


  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 draft 


Guideline on Investigation Levels for Soil and Groundwater.


 


  Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 


 


  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 draft Guideline on Investigation Levels for Soil and 


Groundwater.


 


  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 


GC-MS. Benzo(a)pyrene TEQ as per NEPM draft B1 Guideline on Investigation Levels for Soil and 


Groundwater.


 


  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC with dual ECD's.


 


  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 


GC-ECD.


 


  Metals-020 ICP-


AES


Determination of various metals by ICP-AES. 


 


  Metals-021 CV-


AAS


Determination of Mercury by Cold Vapour AAS. 


 


  Inorg-008 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.


 


  ASB-001 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.
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


vTRH(C6-C10)/BTEXN in 


Soil 


Base ll Duplicate ll %RPD


Date extracted - 11/12/1


2


82881-1 11/12/12 || 11/12/12 LCS7 11/12/12


Date analysed - 12/12/1


2


82881-1 12/12/12 || 12/12/12 LCS7 12/12/12


TRH C6 - C9 mg/kg 25 Org-016 <25 82881-1 <25 || <25 LCS7 97%


TRH C6 - C10 mg/kg 25 Org-016 <25 82881-1 <25 || <25 LCS7 97%


vTPH C6 - C10 less 


BTEX (F1)


mg/kg 25 Org-016 [NT] 82881-1 <25 || <25 [NR] [NR]


Benzene mg/kg 0.2 Org-016 <0.2 82881-1 <0.2 || <0.2 LCS7 92%


Toluene mg/kg 0.5 Org-016 <0.5 82881-1 <0.5 || <0.5 LCS7 94%


Ethylbenzene mg/kg 1 Org-016 <1 82881-1 <1 || <1 LCS7 97%


m+p-xylene mg/kg 2 Org-016 <2 82881-1 <2 || <2 LCS7 102%


o-Xylene mg/kg 1 Org-016 <1 82881-1 <1 || <1 LCS7 102%


naphthalene mg/kg 1 Org-014 <1 82881-1 <1 || <1 [NR] [NR]


Surrogate aaa-


Trifluorotoluene


% Org-016 90 82881-1 90 || 85 || RPD: 6 LCS7 88%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD


Date extracted - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Date analysed - 12/12/2


012


82881-1 12/12/2012 || 12/12/2012 LCS-7 12/12/2012


TRH C10 - C14 mg/kg 50 Org-003 <50 82881-1 <50 || <50 LCS-7 73%


TRH C15 - C28 mg/kg 100 Org-003 <100 82881-1 <100 || <100 LCS-7 89%


TRH C29 - C36 mg/kg 100 Org-003 <100 82881-1 <100 || <100 LCS-7 82%


TRH >C10-C16 mg/kg 50 Org-003 <50 82881-1 <50 || <50 LCS-7 73%


TRH >C10 - C16 


less Naphthalene (F2)


mg/kg 50 Org-003 [NT] 82881-1 <50 || <50 [NR] [NR]


TRH >C16-C34 mg/kg 100 Org-003 <100 82881-1 <100 || <100 LCS-7 89%


TRH >C34-C40 mg/kg 100 Org-003 <100 82881-1 <100 || <100 LCS-7 82%


Surrogate o-Terphenyl % Org-003 81 82881-1 81 || 81 || RPD: 0 LCS-7 106%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PAHs in Soil Base ll Duplicate ll %RPD


Date extracted - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Date analysed - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Naphthalene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 98%


Acenaphthylene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Acenaphthene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Fluorene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 94%


Phenanthrene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 97%


Anthracene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Fluoranthene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 93%


Pyrene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 95%


Benzo(a)anthracene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Chrysene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 LCS-7 93%


Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 


subset


<0.2 82881-1 <0.2 || <0.2 [NR] [NR]


Benzo(a)pyrene mg/kg 0.05 Org-012 


subset


<0.05 82881-1 <0.05 || <0.05 LCS-7 96%


Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Benzo(g,h,i)perylene mg/kg 0.1 Org-012 


subset


<0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Benzo(a)pyrene TEQ mg/kg 0.5 Org-012 


subset


[NT] 82881-1 <0.5 || <0.5 [NR] [NR]


Surrogate p-Terphenyl-


d14 


% Org-012 


subset


93 82881-1 94 || 95 || RPD: 1 LCS-7 87%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organochlorine 


Pesticides in soil


Base ll Duplicate ll %RPD


Date extracted - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Date analysed - 13/12/2


012


82881-1 13/12/2012 || 13/12/2012 LCS-7 13/12/2012


HCB mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


alpha-BHC mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 80%


gamma-BHC mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


beta-BHC mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 85%


Heptachlor mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 80%


delta-BHC mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Aldrin mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 81%


Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 84%


gamma-Chlordane mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


alpha-chlordane mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Endosulfan I mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


pp-DDE mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 85%


Dieldrin mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 86%


Endrin mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 84%


pp-DDD mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 87%


Endosulfan II mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


pp-DDT mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 LCS-7 83%


Methoxychlor mg/kg 0.1 Org-005 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Surrogate TCMX % Org-005 83 82881-1 80 || 84 || RPD: 5 LCS-7 85%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Organophosphorus 


Pesticides 


Base ll Duplicate ll %RPD


Date extracted - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Date analysed - 13/12/2


012


82881-1 13/12/2012 || 13/12/2012 LCS-7 13/12/2012


Diazinon mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Dimethoate mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Ronnel mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Chlorpyriphos mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 LCS-7 88%


Fenitrothion mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 LCS-7 96%


Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Ethion mg/kg 0.1 Org-008 <0.1 82881-1 <0.1 || <0.1 LCS-7 86%


Surrogate TCMX % Org-008 83 82881-1 80 || 84 || RPD: 5 LCS-7 81%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


PCBs in Soil Base ll Duplicate ll %RPD


Date extracted - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-7 11/12/2012


Date analysed - 13/12/2


012


82881-1 13/12/2012 || 13/12/2012 LCS-7 13/12/2012


Arochlor 1016 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Arochlor 1221 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Arochlor 1232 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Arochlor 1242 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Arochlor 1248 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Arochlor 1254 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 LCS-7 102%


Arochlor 1260 mg/kg 0.1 Org-006 <0.1 82881-1 <0.1 || <0.1 [NR] [NR]


Surrogate TCLMX % Org-006 83 82881-1 80 || 84 || RPD: 5 LCS-7 79%


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Acid Extractable metals 


in soil


Base ll Duplicate ll %RPD


Date digested - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-1 11/12/2012


Date analysed - 11/12/2


012


82881-1 11/12/2012 || 11/12/2012 LCS-1 11/12/2012


Arsenic mg/kg 4 Metals-020 


ICP-AES


<4 82881-1 9 || 9 || RPD: 0 LCS-1 93%


Cadmium mg/kg 0.5 Metals-020 


ICP-AES


<0.5 82881-1 <0.5 || <0.5 LCS-1 94%


Chromium mg/kg 1 Metals-020 


ICP-AES


<1 82881-1 14 || 12 || RPD: 15 LCS-1 95%


Copper mg/kg 1 Metals-020 


ICP-AES


<1 82881-1 13 || 12 || RPD: 8 LCS-1 96%


Lead mg/kg 1 Metals-020 


ICP-AES


<1 82881-1 48 || 44 || RPD: 9 LCS-1 94%


Mercury mg/kg 0.1 Metals-021 


CV-AAS


<0.1 82881-1 <0.1 || <0.1 LCS-1 100%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 


Sm#


Duplicate results Spike Sm# Spike % 


Recovery


Acid Extractable metals 


in soil


Base ll Duplicate ll %RPD


Nickel mg/kg 1 Metals-020 


ICP-AES


<1 82881-1 4 || 3 || RPD: 29 LCS-1 94%


Zinc mg/kg 1 Metals-020 


ICP-AES


<1 82881-1 24 || 23 || RPD: 4 LCS-1 95%


QUALITY CONTROL UNITS PQL METHOD Blank


Moisture 


Date prepared - [NT]


Date analysed - [NT]


Moisture % 0.1 Inorg-008 [NT]


QUALITY CONTROL UNITS PQL METHOD Blank


Asbestos ID - soils 


Date analysed - [NT]


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


vTRH(C6-C10)/BTEXN in 


Soil 


Base + Duplicate + %RPD


Date extracted - 82881-3 11/12/12 || 11/12/12 82881-2 11/12/12


Date analysed - 82881-3 12/12/12 || 12/12/12 82881-2 12/12/12


TRH C6 - C9 mg/kg 82881-3 <25 || <25 82881-2 116%


TRH C6 - C10 mg/kg 82881-3 <25 || <25 82881-2 116%


vTPH C6 - C10 less 


BTEX (F1)


mg/kg 82881-3 <25 || <25 [NR] [NR]


Benzene mg/kg 82881-3 <0.2 || <0.2 82881-2 118%


Toluene mg/kg 82881-3 0.7 || 0.6 || RPD: 15 82881-2 116%


Ethylbenzene mg/kg 82881-3 <1 || <1 82881-2 104%


m+p-xylene mg/kg 82881-3 <2 || <2 82881-2 120%


o-Xylene mg/kg 82881-3 <1 || <1 82881-2 123%


naphthalene mg/kg 82881-3 <1 || <1 [NR] [NR]


Surrogate aaa-


Trifluorotoluene


% 82881-3 89 || 103 || RPD: 15 82881-2 88%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


svTRH (C10-C40) in Soil Base + Duplicate + %RPD


Date extracted - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 12/12/2012


TRH C10 - C14 mg/kg [NT] [NT] 82881-2 76%


TRH C15 - C28 mg/kg [NT] [NT] 82881-2 95%


TRH C29 - C36 mg/kg [NT] [NT] 82881-2 83%


TRH >C10-C16 mg/kg [NT] [NT] 82881-2 76%


TRH >C10 - C16 less 


Naphthalene (F2)


mg/kg [NT] [NT] [NR] [NR]


TRH >C16-C34 mg/kg [NT] [NT] 82881-2 95%


TRH >C34-C40 mg/kg [NT] [NT] 82881-2 83%


Surrogate o-Terphenyl % [NT] [NT] 82881-2 103%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


PAHs in Soil Base + Duplicate + %RPD


Date extracted - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 11/12/2012


Naphthalene mg/kg [NT] [NT] 82881-2 102%


Acenaphthylene mg/kg [NT] [NT] [NR] [NR]


Acenaphthene mg/kg [NT] [NT] [NR] [NR]


Fluorene mg/kg [NT] [NT] 82881-2 97%


Phenanthrene mg/kg [NT] [NT] 82881-2 102%


Anthracene mg/kg [NT] [NT] [NR] [NR]


Fluoranthene mg/kg [NT] [NT] 82881-2 99%


Pyrene mg/kg [NT] [NT] 82881-2 101%


Benzo(a)anthracene mg/kg [NT] [NT] [NR] [NR]


Chrysene mg/kg [NT] [NT] 82881-2 98%


Benzo(b+k)fluoranthene mg/kg [NT] [NT] [NR] [NR]


Benzo(a)pyrene mg/kg [NT] [NT] 82881-2 103%


Indeno(1,2,3-c,d)pyrene mg/kg [NT] [NT] [NR] [NR]


Dibenzo(a,h)anthracene mg/kg [NT] [NT] [NR] [NR]


Benzo(g,h,i)perylene mg/kg [NT] [NT] [NR] [NR]


Benzo(a)pyrene TEQ mg/kg [NT] [NT] [NR] [NR]


Surrogate p-Terphenyl-


d14 


% [NT] [NT] 82881-2 89%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Organochlorine Pesticides 


in soil


Base + Duplicate + %RPD


Date extracted - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 13/12/2012


HCB mg/kg [NT] [NT] [NR] [NR]


alpha-BHC mg/kg [NT] [NT] 82881-2 82%


gamma-BHC mg/kg [NT] [NT] [NR] [NR]


beta-BHC mg/kg [NT] [NT] 82881-2 84%


Heptachlor mg/kg [NT] [NT] 82881-2 82%


delta-BHC mg/kg [NT] [NT] [NR] [NR]


Aldrin mg/kg [NT] [NT] 82881-2 84%


Heptachlor Epoxide mg/kg [NT] [NT] 82881-2 88%


gamma-Chlordane mg/kg [NT] [NT] [NR] [NR]


alpha-chlordane mg/kg [NT] [NT] [NR] [NR]


Endosulfan I mg/kg [NT] [NT] [NR] [NR]


pp-DDE mg/kg [NT] [NT] 82881-2 86%


Dieldrin mg/kg [NT] [NT] 82881-2 88%


Endrin mg/kg [NT] [NT] 82881-2 86%


pp-DDD mg/kg [NT] [NT] 82881-2 88%


Endosulfan II mg/kg [NT] [NT] [NR] [NR]


pp-DDT mg/kg [NT] [NT] [NR] [NR]


Endrin Aldehyde mg/kg [NT] [NT] [NR] [NR]


Endosulfan Sulphate mg/kg [NT] [NT] 82881-2 84%


Methoxychlor mg/kg [NT] [NT] [NR] [NR]


Surrogate TCMX % [NT] [NT] 82881-2 84%
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Client Reference: E26207K, Wahroongah


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Organophosphorus 


Pesticides 


Base + Duplicate + %RPD


Date extracted - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 13/12/2012


Diazinon mg/kg [NT] [NT] [NR] [NR]


Dimethoate mg/kg [NT] [NT] [NR] [NR]


Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] [NR]


Ronnel mg/kg [NT] [NT] [NR] [NR]


Chlorpyriphos mg/kg [NT] [NT] 82881-2 91%


Fenitrothion mg/kg [NT] [NT] 82881-2 103%


Bromophos-ethyl mg/kg [NT] [NT] [NR] [NR]


Ethion mg/kg [NT] [NT] 82881-2 99%


Surrogate TCMX % [NT] [NT] 82881-2 88%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


PCBs in Soil Base + Duplicate + %RPD


Date extracted - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 13/12/2012


Arochlor 1016 mg/kg [NT] [NT] [NR] [NR]


Arochlor 1221 mg/kg [NT] [NT] [NR] [NR]


Arochlor 1232 mg/kg [NT] [NT] [NR] [NR]


Arochlor 1242 mg/kg [NT] [NT] [NR] [NR]


Arochlor 1248 mg/kg [NT] [NT] [NR] [NR]


Arochlor 1254 mg/kg [NT] [NT] 82881-2 101%


Arochlor 1260 mg/kg [NT] [NT] [NR] [NR]


Surrogate TCLMX % [NT] [NT] 82881-2 86%


QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery


Acid Extractable metals in 


soil


Base + Duplicate + %RPD


Date digested - [NT] [NT] 82881-2 11/12/2012


Date analysed - [NT] [NT] 82881-2 11/12/2012


Arsenic mg/kg [NT] [NT] 82881-2 85%


Cadmium mg/kg [NT] [NT] 82881-2 91%


Chromium mg/kg [NT] [NT] 82881-2 96%


Copper mg/kg [NT] [NT] 82881-2 94%


Lead mg/kg [NT] [NT] 82881-2 91%


Mercury mg/kg [NT] [NT] 82881-2 91%


Nickel mg/kg [NT] [NT] 82881-2 91%


Zinc mg/kg [NT] [NT] 82881-2 89%
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Client Reference: E26207K, Wahroongah


Report Comments:


Asbestos: 


All samples analysed as received. However, samples are below the recommended volume of 40-50g 


(50mL) as per AS4964-2004. This insufficient sample size may lead to inaccurate interpretation of the 


result as it may not be representative of the sampled area.


Asbestos ID was analysed by Approved Identifier: Lulu Guo


Asbestos ID was authorised by Approved Signatory: Lulu Guo


INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested


NA: Test not required RPD: Relative Percent Difference NA: Test not required


<: Less than >: Greater than LCS: Laboratory Control Sample


Quality Control Definitions


Blank: 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. 


Duplicate : 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. 


Matrix Spike : 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. 


LCS (Laboratory Control Sample) : 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. 


Surrogate Spike: 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.


Laboratory Acceptance Criteria


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 batched of 20. The duplicate sample RPD and matrix


spike recoveries for the batch were within the laboratory acceptance criteria.


Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.


Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%


for organics and 10-140% for SVOC and speciated phenols is acceptable.
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SAMPLE RECEIPT ADVICE


Client:


Environmental Investigation Services 02 9888 5000ph:


PO Box 976 02 9888 5001Fax:


North Ryde BC  NSW  1670


Attention: Mitch Delaney


Sample log in details:


Your reference: E26207K, Wahroongah


Envirolab Reference: 82881


Date received: 10/12/2012


Date results expected to be reported: 17/12/12


Samples received in appropriate condition for analysis: YES


No. of samples provided 11 Soils


Turnaround time requested: Standard


Temperature on receipt Cool


Cooling Method: Ice Pack


Sampling Date Provided: YES


Comments:


Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.


Contact details:


Please direct any queries to Aileen Hie or Jacinta Hurst


ph: 02 9910 6200     fax: 02 9910 6201


email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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APPENDIX C1
Groundwater Bore Records







SITE LOCATION PLAN


CORNER COMENARRA PARKWAY &,
FOX VALLEY ROAD,
WAHROONGA, NSW


1


E26207K


NOTES:
Figure 1 has been recreated from UBD on
disc (version 5.0). Figure is not to scale.


UBD Map ref: 153 H15


Reference should be made to the report
text for a full understanding of this plan.


ENVIRONMENTAL
INVESTIGATION
SERVICES


Title:


Address:Figure:


Project Number:


SITE


GW107929







Groundwater Works Summary


Work Requested -- GW107929


Works Details (top)


Site Details (top)


For information on the meaning of fields please see Glossary
Document Generated on Tuesday, December 11, 2012


Print Report


Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log


GROUNDWATER NUMBER GW107929


LIC-NUM 10WA109473


AUTHORISED-PURPOSES RECREATION (GROUNDWATER)


INTENDED-PURPOSES RECREATION (GROUNDWATER)


WORK-TYPE Bore


WORK-STATUS


CONSTRUCTION-METHOD Rotary


OWNER-TYPE


COMMENCE-DATE


COMPLETION-DATE 2005-03-18


FINAL-DEPTH (metres) 180.00


DRILLED-DEPTH (metres) 180.00


CONTRACTOR-NAME


DRILLER-NAME


PROPERTY AUSTRALASIAN CONFERENCE ASSOC.


GWMA -


GW-ZONE -


STANDING-WATER-LEVEL 58.00


SALINITY 1800.00


YIELD 0.10


REGION 10 - SYDNEY SOUTH COAST


RIVER-BASIN


AREA-DISTRICT


CMA-MAP


GRID-ZONE


SCALE


ELEVATION


ELEVATION-SOURCE


NORTHING 6265935.00


EASTING 323621.00


LATITUDE 33 43' 55"


LONGITUDE 151 5' 46"


GS-MAP
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Form-A (top)


Licensed (top)


Construction (top)


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


Water Bearing Zones (top)


Drillers Log (top)


AMG-ZONE 56


COORD-SOURCE


REMARK


COUNTY CUMBERLAND


PARISH GORDON


PORTION-LOT-DP 62 1017514


COUNTY CUMBERLAND


PARISH GORDON


PORTION-LOT-DP 621 1128314


HOLE-NO PIPE-NO COMPONENT-CODE COMPONENT-TYPE DEPTH-FROM (metres) DEPTH-TO (metres) OD (mm) ID (mm) INTERVAL DETAIL


1 Hole Hole 0.00 2.50 206 Down Hole Hammer


1 Hole Hole 2.50 180.00 162 Down Hole Hammer


1 1 Casing Steel -0.50 5.50 162 152.4 C: -.1-5.5m; Driven into Hole


1 1 Casing PVC Class 9 -0.50 23.50 140 Screwed and Glued; Suspended in Clamps


FROM-DEPTH (metres) TO-DEPTH (metres) THICKNESS (metres) ROCK-CAT-DESC S-W-L D-D-L YIELD TEST-HOLE-DEPTH (metres) DURATION SALINITY


73.00 74.50 1.50 0.15 78.00 0.25 1188.00


117.00 117.20 0.20 58.00 0.25 120.00 0.25 1715.00


133.00 135.00 2.00 0.25 150.00 0.25 1677.00


153.00 156.50 3.50 0.10 180.00 0.25 1800.00


FROM TO THICKNESS DESC GEO-MATERIAL COMMENT


0.00 16.00 16.00 SANDSTONE L./B


16.00 17.00 1.00 SANDSTONE,FRACTURED, SOFT


17.00 35.00 18.00 SANDSTONE GREY


35.00 35.50 0.50 SHALE


35.50 73.00 37.50 SANDSTONE GREY


73.00 74.50 1.50 SANDSTONE FINE QUARTZ


74.50 83.00 8.50 SANDSTONE GREY


83.00 88.00 5.00 SANDSTONE D/G


88.00 92.00 4.00 SANDSTONE GREY


92.00 92.50 0.50 SANDSTONE F/Q


92.50 117.00 24.50 SANDSTONE D/G
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Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers, licensees and other sources. The DIPNR 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.


117.00 117.20 0.20 SANDSTONE FRACTURED


117.20 124.00 6.80 SANDSTONE GREY


124.00 124.50 0.50 SANDSTONE F/Q


124.50 133.00 8.50 SANDSTONE GREY


133.00 135.00 2.00 SANDSTONE / QUARTZ


135.00 153.00 18.00 SANDSTONE GREY


153.00 156.50 3.50 SANDSTOHNE FINE QUARTZ


156.50 180.00 23.50 SANDSTONE GREY
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APPENDIX C2
Site History Documents – Historical Land Title Records







































































































































APPENDIX C3
Site History Documents – Section 149 Certificates























































APPENDIX C4
Site History Documents – WorkCover Records











APPENDIX D
Abbreviations, Sampling Protocols and QA/QC Definitions







ABBREVIATIONS


AEC Area of Environmental Concern
AGST Above Ground Storage Tank
AHD Australian Height Datum
ALTPQL All Less than PQL
ANZECC Australian and New Zealand Environment Conservation Council
ASS Acid Sulfate Soil
BA/DA Building Approval and Development Application
B(a)P Benzo(a)pyrene
BGL Below Ground Level
BH Borehole
BOM Bureau of Meteorology
BTEX Benzene, Toluene, Ethylbenzene, Xylene
COC Chain of Custody documentation
CLM Contaminated Land Management
CMP Construction Management Plan
CSM Conceptual Site Model
CT Contamination Threshold
DBYD Dial Before You Dig
DEC Department of Environment and Conservation (now part of EPA)
DECC Department of Environment and Climate Change (now part of EPA)
DECCW Department of Environment, Climate Change and Water (now part of EPA)
DWE NSW Department of Water and Energy
DO Dissolved Oxygen
DP Deposited Plan
DQIs Data Quality Indicators
DQOs Data Quality Objective
EC Electrical Conductivity
Eh Redox Potential
EILs Ecological Investigation Levels
ENM Excavated Natural Material
EMP Environmental Management Plan
ESA Environmental Site Assessment
FR Field Rinsate
GAI General Approvals of Immobilisation
GILs Groundwater Investigation Levels
GPS Global Positioning System
Hazmat Hazardous Materials Assessment
HILs Health Based Investigation Level
HM Heavy Metals
HMTVs Hardness Modified Trigger Values
LNAPLs Light Non-Aqueous Phase Liquids
NATA National Association of Testing Authorities
NDLR Not Detected at Limit of Reporting
NEPC National Environmental Protection Council
NEPM National Environmental Protection Measure
NHMRC National Health and Medical Research Council
NSW EPA Environmental Protection Authority of NSW
MGA Map Grid of Australia
OCPs Organochlorine Pesticides
OEH NSW Office of Environment and Heritage
OPPs Organophosphate Pesticides
PAH Polycyclic Aromatic Hydrocarbons







ABBREVIATIONS


PASS Potential ASS
PCC Potential Contaminants of Concern
PCBs Polychlorinated Biphenyls
PID Photo-ionisation Detector
POEO Protection of Environmental Operations
PPIL Provisional Phyto-toxicity Investigation Levels
PQL Practical Quantitation Limit
RAP Remediation Action Plan
RL Reduced Level
QA/QC Quality Assurance and Quality Control
RPD Relative Percentage Difference
SAC Site Assessment Criteria
SAQP Sampling, Analysis and Quality Plan
SAS Site Audit Statement
SCC Specific Contamination Concentration
SD Standard Deviation
SEPP State Environmental Planning Policy
sPOCAS suspension Peroxide Oxidation Combined Acidity and Sulfate
SPT Standard Penetration Test
SVOCs Semi-Volatile Organic Compounds
SWL Standing Water Level
TB Trip Blank
TCLP Toxicity Characteristic Leaching Procedure
TDS Total Dissolved Solids
TP Test Pit
TPH Total Petroleum Hydrocarbons
TRH Total Recoverable Hydrocarbons
TS Trip Spike
USEPA United States Environmental Protection Agency
UCL Upper Confidence Limit
UPSS Underground Petroleum Storage Systems
UST Underground Storage Tank
VENM Virgin Excavated Natural Material
VOCs Volatile Organic Compounds
WC Waste Classification
WHS Workplace, Health and Safety







SOIL AND GROUNDWATER SAMPLING PROTOCOLS


These protocols specify the basic procedures to be used when sampling soils or groundwater
for environmental site assessments undertaken by EIS. The purpose of these protocols is to
provide standard methods for: sampling, decontamination procedures for sampling equipment,
sample preservation, sample storage and sample handling. Deviations from these procedures
must be recorded.


Soil Sampling
a) Prepare a test pit/borehole log.
b) Layout sampling equipment on clean plastic sheeting to prevent direct contact with


ground surface. The work area should be at a distance from the drill/rig excavator such
that the drill rig/excavator can operate in a safe manner.


c) Ensure all sampling equipment has been decontaminated prior to use.
d) Remove any surface debris from the immediate area of the sampling location.
e) Collect samples and place in glass jar with a Teflon seal. This should be undertaken as


quickly as possibly to prevent the loss of volatiles. If possible, fill the glass jars
completely.


f) Collect samples for asbestos analysis and place in a zip-lock plastic bag.
g) Label the jar and/or bag with the EIS job number, sample location (eg. BH1), sampling


depth interval and date. If more than one sample container is used, this should also be
indicated (eg. 2 = Sample jar 1 of 2 jars).


h) Photoionisation detector (PID) screening of volatile organic compounds (VOCs) should be
undertaken on samples using the soil sample headspace method. Headspace
measurements are taken following equilibration of the headspace gasses in partly filled
zip-lock plastic bags. PID headspace data is recorded on the borehole/test pit log and the
chain of custody forms.


i) Record the lithology of the sample and sample depth on the borehole/test pit log in
accordance with AS1726-199333.


j) Store the sample in a sample container cooled with ice or chill packs. On completion of
the sampling the sample container should be delivered to the lab immediately or stored in
the refrigerator prior to delivery to the lab. All samples are preserved in accordance with
AS 4482.1:2005, AS 4482.2:1999 and AS/NZS 5667.1:1998.


k) Check for the presence of groundwater after completion of each borehole using an
electronic dip metre or water whistle. Boreholes should be left open until the end of
fieldwork. All groundwater levels in the boreholes should be rechecked on the completion
of the fieldwork.


l) Backfill the boreholes/test pits with the excavation cuttings or clean sand prior to leaving
the site.


Decontamination Procedures for Soil Sampling Equipment
a) All of the equipment associated with the soil sampling procedure should be


decontaminated between every sampling location.
b) The following equipment and materials are required for the decontamination procedure:


 Phosphate free detergent (Decon 90)
 Potable water
 Stiff brushes
 Plastic sheets


c) Ensure the decontamination materials are clean prior to proceeding with the
decontamination.


d) Fill both buckets with clean potable water and add phosphate free detergent to one bucket.
e) In the bucket containing the detergent scrub the sampling equipment until all the material


attached to the equipment has been removed.
f) Rinse sampling equipment in the bucket containing potable water.
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g) Place cleaned equipment on clean plastic sheets.


If all materials are not removed by this procedure, high-pressure water cleaning is
recommended. If any equipment is not completely decontaminated by both these processes that
equipment should not be used until it has been thoroughly cleaned.


Groundwater Sampling
Groundwater samples are more sensitive to contamination than soil samples and therefore
adhesion to this protocol is particularly important to obtain reliable, reproducible results. The
recommendations detailed in AS/NZS 5667.1:1998 are considered to form a minimum standard.


The basis of this protocol is to maintain the security of the borehole and obtain accurate and
representative groundwater samples. The following procedure should be used for collection of
groundwater samples from previously installed groundwater monitoring wells.
a) After monitoring well installation, at least three bore volumes should be pumped from the


monitoring wells (well development) to remove any water introduced during the drilling
process and/or the water that is disturbed during installation of the monitoring well. This
should be completed prior to purging and sampling.


b) Groundwater monitoring wells should then be left to recharge for at least three days before
purging and sampling. Prior to purging or sampling the condition of each well should
observed and any anomalies recorded on the field data sheets. The following information
should be noted: the condition of the well, noting any signs of damage, tampering or
complete destruction; the condition and operation of the well lock; the condition of the
protective casing and the cement footing (raised or cracked); and, the presence of water
between protective casing and well.


c) Take the groundwater level from the collar of the piezometer/monitoring well using an
electronic dip meter. The collar level should be taken (if required) during the site visit
using a dumpy level and staff.


d) Purging and sampling of piezometers/monitoring wells is done on the same site visit when
using micro-purge (or low flow) techniques. Layout and organize all equipment
associated with groundwater sampling in a location where they will not interfere with the
sampling procedure and will not pose a risk of contaminating samples. Equipment
generally required includes:
 Micropore filtration system or Stericup single-use filters (for heavy metals samples).
 Filter paper for Micropore filtration system.
 Bucket with volume increments.
 Sample containers: teflon bottles with 1 ml nitric acid, 75mL glass vials with 1 mL


hydrochloric acid, 1 L amber glass bottles.
 Bucket with volume increments.
 Flow cell.
 pH/EC/Eh/T meters.
 Plastic drums used for transportation of purged water.
 Esky and ice.
 Nitrile gloves.
 Distilled water (for cleaning).
 Electronic dip meter.
 Micro-purge pump pack and pump head.
 Air and water tubing for Micro-purge.
 Groundwater sampling forms.


e) If single-use stericup filtration is not being used, clean the Micropore filtration system
thoroughly with distilled water prior to use and between each sample. Filter paper should
be changed between samples. 0.45um filter paper should be placed below the glass fibre
filter paper in the filtration system.


f) Ensure all non-disposable sampling equipment is decontaminated or that new disposable
equipment is available prior to any work commencing at a new location. The procedure
for decontamination of groundwater equipment is outlined at the end of this section.







g) Disposable gloves should be used whenever samples are taken to protect the sampler and
to assist in avoidance of contamination.


h) Groundwater samples are obtained from the monitoring wells using low flow/micro-purge
sampling equipment to reduce the disturbance of the water column and loss of volatiles.


i) During pumping to purge the well, the pH, temperature, conductivity, dissolved oxygen,
redox potential and groundwater levels are monitored (where possible) using calibrated
field instruments to assess the development of steady state conditions. Steady state
conditions are generally considered to have been achieved when the difference in the pH
measurements was less than 0.2 units and the difference in conductivity was less than 10%.


j) All measurements are recorded on specific data sheets.
k) Once steady state conditions are considered to have been achieved, groundwater samples


are obtained directly from the pump tubing and placed in appropriate glass bottles, BTEX
vials or plastic bottles.


l) All samples are preserved in accordance with water sampling requirements detailed in the
NEPM 1999 and placed in an insulated container with ice. Groundwater samples are
preserved by immediate storage in an insulated sample container with ice in accordance
with AS/NZS 5667.1:1998.


m) Record the sample on the appropriate log in accordance with AS1726:1993. At the end
of each water sampling complete a chain of custody form.


Decontamination Procedures for Groundwater Sampling Equipment
a) All of the equipment associated with the groundwater sampling procedure (other than


single-use items) should be decontaminated between every sampling location.
b) The following equipment and materials are required for the decontamination procedure:


 Phosphate free detergent.
 Potable water.
 Distilled water
 Plastic Sheets or bulk bags (plastic bags)


c) Fill one bucket with clean potable water and phosphate free detergent, and one bucket
with distilled water.


d) Flush potable water and detergent through pump head. Wash sampling equipment and
pump head using brushes in the bucket containing detergent until all materials attached to
the equipment are removed.


e) Flush pump head with distilled water.
f) Change water and detergent solution after each sampling location.
g) Rinse sampling equipment in the bucket containing distilled water.
h) Place cleaned equipment on clean plastic sheets.
i) If all materials are not removed by this procedure that equipment should not be used until


it has been thoroughly cleaned







QA/QC DEFINITIONS


The QA/QC terms used in this report are defined below. The definitions are in accordance with
US EPA publication SW-846, entitled Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (199434) methods and those described in Environmental Sampling
and Analysis, A Practical Guide, (H. Keith 199135).


Practical Quantitation Limit (PQL), Limit of Reporting (LOR) and Estimated Quantitation
Limit (EQL)
These terms all refer to the concentration above which results can be expressed with a
minimum 95% confidence level. The laboratory reporting limits are generally set at ten
times the standard deviation for the Method Detection limit (MDL) for each specific analyte.
For the purposes of this report the LOR, PQL, and EQL are considered to be equivalent.


When assessing laboratory data it should be borne in mind that values at or near the PQL have
two important limitations.“The uncertainty of the measurement value can approach, and


even equal, the reported value. Secondly, confirmation of the analytes reported is
virtually impossible unless identification uses highly selective methods. These issues diminish
when reliably measurable amounts of analytes are present. Accordingly, legal and regulatory
actions should be limited to data at or above the reliable detection limit” Keith 1991.


Precision
The degree to which data generated from repeated measurements differ from one another due
to random errors. Precision is measured using the standard deviation or Relative Percent
Difference (RPD). Acceptable targets for precision in this report will be less than 50%
RPD for concentrations greater than ten times the PQL, less than 75% RPD for concentrations
between five and ten times the PQL and less than 100% RPD for concentrations that are less
than five times the PQL.


Accuracy
Accuracy is a measure of the agreement between an experimental result and the true value of
the parameter being measured. The assessment of accuracy for an analysis can be achieved
through the analysis of known reference materials or assessed by the analysis of surrogates,
field blanks, trip spikes and matrix spikes.


The proximity of an averaged result to the true value, where all random errors have been
statistically removed. Accuracy is measured by percent recovery. Acceptable limits for accuracy
generally lie between 70% to 130% recoveries. Certain laboratory methods may allow for
values that lie outside these limits.


Representativeness
Representativeness expresses the degree to which sample data accurately and precisely
represents a characteristic of a population, parameter variations at a sampling point, or an
environmental condition. Representativeness is primarily dependent upon the design and
implementation of the sampling program. Representativeness of the data is partially ensured by
the avoidance of contamination, adherence to sample handing and analysis protocols and use of
proper chain-of-custody and documentation procedures.


Completeness
Completeness is a measure of the number of valid measurements in a data set compared to the
total number of measurements made and overall performance against DQIs. The following
information is assessed for completeness:


34 SW-846: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, US EPA, 1994 (US EPA
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 Chain-of-custody forms;
 Sample receipt form;
 All sample results reported;
 All blank data reported;
 All laboratory duplicate and RPDs calculated;
 All surrogate spike data reported;
 All matrix spike and lab control spike (LCS) data reported and RPDs calculated;
 Spike recovery acceptable limits reported; and
 NATA stamp on reports.


Comparability
Comparability is the evaluation of the similarity of conditions (eg. sample depth, sample
homogeneity) under which separate sets of data are produced. Data comparability checks
include a bias assessment that may arise from the following sources:
 Collection and analysis of samples by different personnel;
 Use of different techniques;
 Collection and analysis by the same personnel using the same methods but at different


times; and
 Spatial and temporal changes (due to environmental dynamics).


Blanks
The purpose of laboratory and field blanks is to check for artifacts and interferences that may
arise during sampling and analysis.


Matrix Spikes
Samples are spiked with laboratory grade standards to detect interactive effects between the
sample matrix and the analytes being measured. Matrix Spikes are reported as a percent
recovery and are prepared for 1 in every 20 samples. Sample batches that contain less than
20 samples may be reported with a Matrix Spike from another batch. The percent recovery is
calculated using the formula below. Acceptable recovery limits are 70% to 130%.


(Spike Sample Result – Sample Result) x 100
Concentration of Spike Added


Surrogate Spikes
Samples are spiked with a known concentration of compounds that are chemically related to the
analyte being investigated but unlikely to be detected in the environment. The purpose of the
Surrogate Spikes is to check the accuracy of the analytical technique. Surrogate Spikes are
reported as percent recovery.


Duplicates
Laboratory duplicates measure precision, expressed as Relative Percent Difference. Duplicates
are prepared from a single field sample and analysed as two separate extraction
procedures in the laboratory. The RPD is calculated using the formula where D1 is the sample
concentration and D2 is the duplicate sample concentration:


(D1 – D2) x 100
{(D1 + D2)/2}





