
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Report on 
Stage 1 (Preliminary) Site Investigation for 

Contamination 
 
 

Proposed Childhood Early Learning Centre 
Part of 2 High Valley Close and 689 The Entrance 

Road, Wamberal 
 
 
 
 

Prepared for 
Mistlake Investments Pty Ltd 

 
 
 
 
 

Project 83717.00 
 December 2019 



 

 

Document details 
Project No. 83717.00 Document No. R.002.Rev0 

Document title Report on Stage 1 (Preliminary) Site Investigation for Contamination 
Proposed Childhood Early Learning Centre 

Site address Part of 2 High Valley Close and 689 The Entrance Road, Wamberal 
Report prepared for Mistlake Investments Pty Ltd 
File name 83717.00.R.002.Rev0.FINAL 

 
 
 
Document status and review 

Status Prepared by Reviewed by Date issued 

Revision 0 Jessica Paulsen Brent Kerry 2 December 2019 

    

    

    
 
 
 
Distribution of copies 

Status Electronic Paper Issued to 
Revision 0 1 0 Andrew Brand, Mistlake Investments Pty Ltd 
Revision 0 1 1 Douglas Partners Archive 

    
    
 
 
The undersigned, on behalf of Douglas Partners Pty Ltd, confirm that this document and all attached 
drawings, logs and test results have been checked and reviewed for errors, omissions and 
inaccuracies. 
 
 

 Signature Date 

Author  2 December 2019 

Reviewer  2 December 2019 

 

 

 

Douglas Partners Pty Ltd 
ABN 75 053 980 117

www.douglaspartners.com.au
Unit 5, 3 Teamster Close

Tuggerah NSW 2259
Phone (02) 4351 1422



 

Stage 1 (Preliminary) Site Investigation for Contamination 83717.00.R.002.Rev0 
Part of 2 High Valley Close and 689 The Entrance Road, Wamberal December 2019 

 

Page 

 

1. Introduction..................................................................................................................................... 1

2. Scope of Work ................................................................................................................................ 1

3. Site Identification and Location ...................................................................................................... 2

4. Geology, Topography and Hydrogeology ...................................................................................... 2

5. Site History ..................................................................................................................................... 3

5.1 Regulatory Notices ............................................................................................................... 4

5.2 NSW Government Property Report ..................................................................................... 4

5.3 Council Records ................................................................................................................... 5

5.4 Aerial Photographs .............................................................................................................. 6

6. Site Walkover / Description ............................................................................................................ 8

7. Preliminary Conceptual Site Model ................................................................................................ 8

7.1 Potential Contamination Sources and Contaminants of Concern ....................................... 9

7.2 Potential Receptors .............................................................................................................. 9

7.2.1 Human Health Receptors ........................................................................................ 9

7.2.2 Environmental Receptors ......................................................................................10

7.2.3 Potential Pathways ...............................................................................................10

7.3 Summary of Preliminary CSM ...........................................................................................10

8. Fieldwork and Analysis ................................................................................................................ 11

8.1 Data Quality Objectives and Project Quality Procedures ..................................................11

8.2 Data Quality Indicators.......................................................................................................12

8.3 Soil Sampling Locations and Rationale .............................................................................12

8.4 Soil Sampling Procedures .................................................................................................12

8.5 Analytical Rationale ...........................................................................................................13

8.6 Field Quality Assurance and Quality Control .....................................................................13

8.7 Laboratory QA / QC ...........................................................................................................13

9. Assessment Criteria ..................................................................................................................... 13

9.1 Health-based Investigation Levels (Non-petroleum Chemical Contaminants) ..................14

9.2 Petroleum Contaminants (Health Screening Levels and Management Limits) .................15

9.3 Ecological Investigation Levels ..........................................................................................16

9.4 Ecological Screening Levels  Petroleum Hydrocarbons ..................................................17

9.5 Asbestos ............................................................................................................................18

9.6 Contaminants with No Assessment Criteria ......................................................................18



 

Stage 1 (Preliminary) Site Investigation for Contamination 83717.00.R.002.Rev0 
Part of 2 High Valley Close and 689 The Entrance Road, Wamberal December 2019 

 

10. Fieldwork Observations ................................................................................................................ 19

11. Results ......................................................................................................................................... 19

12. Discussion of Results ................................................................................................................... 20

13. Conclusions and Recommendations ........................................................................................... 20

14. Limitations .................................................................................................................................... 21
 
 

Appendix A: About This Report 

 Drawing 1 

 Proposed Development Plans 

 Site Photographs 

 

Appendix B: Site History Information 

 

Appendix C: Descriptive Notes 

 Logs 

 

Appendix D: Tables D1 & D2 

 Laboratory Test Report, Sample Receipt and Chain of Custody 

 Table QA1 
 



 Page 1 of 22 

Stage 1 (Preliminary) Site Investigation for Contamination 83717.00.R.002.Rev0 
Part of 2 High Valley Close and 689 The Entrance Road, Wamberal December 2019 

 

Report on Stage 1 (Preliminary) Site Investigation for Contamination 

Proposed Childhood Early Learning Centre 

Part of 2 High Valley Close and 689 The Entrance Road, Wamberal 

 
 
 

 

This report presents the results of a Stage 1 (Preliminary) Site Investigation (PSI) for Contamination 
undertaken at part of 2 High Valley Close and 689 The Entrance Road, Wamberal, NSW.  The 
investigation was commissioned in an email dated 26 September 2019 received from Andrew Brand of 
Mistlake Investments Pty Ltd and was undertaken with reference to Douglas Partners Pty Ltd (DP)'s 
proposal CCT190345, dated 20 September 2019. 
 
It is understood that the site covers an area of approximately 5,000 m2 (0.5 ha) and the proposed 
development comprises construction of a childhood early learning centre.  Detailed architectural plans 
have not been provided to DP, however the client has indicated that the development will likely 
comprise realignment of the site boundary and construction of a new centre building along with 
associated driveway access and car park pavements.  Cut / fill of between 2 m and 3 m may also be 
required. 
 
The aim of the PSI tus and 
comment on the nature and extent of contamination (if present).  This report should be read with 

 A and other attachments to the 
report. 
 
A geotechnical investigation was also completed and reported separately in Report on Geotechnical 
Investigation, Proposed Childhood Early Learning Centre, 2 High Valley Close, Wamberal, dated 
19 November 2019 (Ref. 83717.00.R.001.Rev0) (DP, 2019). 
 
 
 

 

The scope of work comprised: 

 Review of information obtained from the following sources: 

 Published data, including topographical, geological and hydrogeological maps; 

 Registered groundwater bore licence search; 

 NSW EPA Contaminated Land and Protection of Environment Operations databases;  

 NSW Government Planning Report; 

 Council records; and 

 Historical aerial photographs; 

 Site walkover to assess potential contamination sources and receptors; 
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 Precautionary services scan of proposed test locations by a licensed services location contractor; 

 Four bores were drilled to depths of between 1.9 m and 3.0 m using a utility-mounted push-tube 
rig; 

 Each test location was surveyed using a differential GPS; 

 The bores were logged and soil samples were collected from each soil stratum and upon signs of 
contamination; 

 All samples were screened for the presence of volatile organic compounds (VOC) using a photo-
ionisation detector (PID); 

 Selected primary soil samples and 10 % QA samples were dispatched to a NATA registered 
laboratory for testing of potential contaminants of concern, those being heavy metals, total 
recoverable hydrocarbons (TRH), benzene, toluene, ethyl-benzene and xylenes (BTEX), 
polycyclic aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCB), organochlorinated 
pesticides (OCP), organophosphorous pesticides (OPP) and asbestos; and 

 Preparation of this report.   

 
 
 

 

The site comprises part of 2 High Valley Close and 689 The Entrance Road, Wamberal and is 
identified as part of Lots 70 and 71 in Deposited Plan 1215036. 
 
The site is an irregular shape, covers an area of approximately 0.5 ha and is zoned DM Deferred 
Matter
to rural sites previously earmarked by Council for its Coastal Open Space System.  .  The site is 
located within the local government area of Central Coast Council, formerly Gosford City Council. 
 
The site is bounded by High Valley Close to the north-west, The Entrance Road / Central Coast 
Highway to the south, land occupied by a ground level duplex to the east and the remaining vacant 
parts of the Lots 70 and 71 to the north and north-east.  The surrounding area to the north of The 
Entrance Road is occupied by rural residential properties and the surrounding area south of The 
Entrance Road is occupied by residential properties. 
 
Refer to Drawing 1 in Appendix A. 
 
 
 

 

Reference to geological mapping indicates the site is underlain by Terrigal Formation belonging to the 
Narrabeen Group which is generally comprised of sandstone, siltstone, conglomerate, mudstone and 
rare coal.   
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Reference to soil landscape mapping indicates that the site is underlain by the Erina erosional 
landscape group which is generally comprised of yellow podzolic soils and yellow earths weathered 
from the underlying bedrock. 
 
Reference to the Gosford Acid Sulfate Soil Risk mapping indicates that the site is not within an area 
identified as having a risk of occurrence of acid sulfate soils. 
 
Reference to NSW 2 m Elevation Contours indicates that the site surface levels ranged from 
approximately 32 m AHD at the south-western boundary to 18 m AHD at the north-eastern boundary.  
The site slopes down toward the north and north-east.  The southern boundary of the site adjoins The 
Entrance Road, which appears to be positioned at the crest of a broad ridge, with an approximate west 
to north-east alignment.    
 
The mapping also indicates that the nearest waterbody to the site would Wamberal Lagoon which is 
located approximately 1 km to the east of the eastern site boundary.   
 
The mapping indicates that surface water runoff would discharge to the street stormwater drainage 
system and then an intermittent creek located approximately 200 m north of the site and then 
discharge to Terrigal Lagoon, located approximately 1 km south-east of the site.  
 
 
A search of the NSW Department of Primary Industries Office of Water database was undertaken on 
16 October 2019 and indicated that there are 11 registered groundwater bores identified within 
approximately 1 km radius of the site.  Four of the 11 registered bores (GW201173 to GW201176) are 
monitoring bores located within an operational service station which is located approximately 1 km to 
the east of the site (up-gradient of the site). 
 
The authorised or intended purposes for the remaining bores were stated as either for irrigation, stock 
or domestic use.  Standing water levels ranged from 2.1 m to 6.0 m below ground level with the 
exception of one which recorded the standing water level at 34.0 m (GW202198).  No registered bores 
were located between the site and the intermittent watercourse (likely groundwater discharge point). 
 
 
 

 

The desktop component of this investigation involved a review of historical information relating to 
potential contamination sources at the site.  Relevant findings are provided below and are based on a 
review of NSW EPA Contaminated Land and Protection of Environment Operations databases, council 
records and historical aerial photographs. 
 
The site history documents reviewed are provided in Appendix B. 
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The EPA publishes records of contaminated sites under Section 58 of the CLM Act on a public 
database, accessible via the internet.  The notices relate to investigation and / or remediation of 
significant contamination as defined under the CLM Act.  More specifically the notices relate to the 
following: 

 Actions taken by the EPA under Sections 15, 17, 19, 21, 23, 26 or 28 of the CLM Act; 

 Actions taken by the EPA under Sections 35 or 36 of the Environmentally Hazardous Chemicals 
Act 1985; and 

 Site audit statements provided to the EPA under section 52 of the CLM Act on sites subject to an 
in-force remediation order. 

 
The search of the database on 16 October 2019 revealed that the subject site is not listed nor are any 
other sites in Wamberal. 
 
It should be noted that the EPA record of notices for contaminated land does not provide a record of 
all contaminated land in NSW. 
 
The NSW EPA also issues environmental protection licenses under Section 308 of the POEO Act.  
The register contains: 

 Environmental protection licenses; 

 Applications for new licenses and to transfer or vary or extend licenses; 

 Environment protection and noise control licenses; 

 Convictions and prosecutions under the POEO Act; 

 The result of civil proceedings; 

 License review information; 

 Exemptions and provisions of the POEO Act or Regulations; 

 Approvals granted under Clause 9 of the POEO (Control of Burning) Regulation; and 

 Approvals granted under Clause 7a of the POEO (Clean Air) Regulation. 
 
A search of the public register on the 16 October 2019 indicated the site is not listed nor were any 
other sites in Wamberal. 
 
 

 

The NSW Government Planning Report was provided by the client on 21 October 2019 and indicated 
the local Aboriginal Land Council is Darkinjung.   No matters pertaining to potential land contamination 
were included in the report. 
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An informal access request was lodged with Central Coast Council on 16 October 2019.  DP viewed 
Council records on 25 October 2019.  The following reports were accessed in relation to potential for 
contamination at the site.  All appear to have been prepared following the RMS upgrade of The 
Entrance Road.  DP was allowed to view the reports but not allowed a copy of the reports. 

 JBS&G prepared a report entitled Phase 1 & 2 Environmental Site Assessment for RMS dated 
November 2015, Rev1 (Ref. 50923 / 101344).  The following points were of interest: 

o WorkCover records indicated: 

 1971: An application was lodged for a UST which was located north of the house which 
was visible in 1964 and 1974 aerial photographs (It is noted that this location would 
approximately correlate with Bore 4 in Drawing 1);   

 1976: Reapplication for the tank was approved; 

 1982: Reapplication for the tank was approved; 

 April 1987: Reapplication for the tank was approved; and 

 September 1987: Reapplication for the tank was approved. 

o Title Deeds indicated: 

 From 1916 until about the 1960s the site was owned by farmers, widows, graziers, 
nurserymen, a carpenter and a plant mechanic; 

 1960-2007 the site was owned by companies which likely operated a poultry farm, a 
property developer and then a house builder; and 

 From 2010 the site was owned by Roads and Maritime Services (RMS). 

o The report stated that the potentially contaminating activities were agriculture, UST 

from 2010. 

o 22 test pits were excavated across the site to depths of between about 0.8 m and 2.2 m. 

o Fill was encountered to depths of between 0.2 m and 2.2 m and contained sandstone, wood, 
concrete, plastic and cloth. 

o Natural soils generally comprised red brown and orange brown clay. 

o One fragment of ACM was found at the surface and was removed by JBS&G. 

 

It is noted that asbestos identification testing was completed.  The assessment did not include a 
calculation of asbestos concentration. 

o No evidence of the UST was noted i.e. backfill sand, infrastructure or odours. 

o All results were within the site assessment criteria (SAC) for the childcare centre which was 
proposed at the time. 

o The report identified a data gap regarding the previous UST which appeared to have been 
removed in the 1970s and 1980s.   
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o It is noted that the UST may have been removed some time after September 1987 given that 
a reapplication for the tank was approved in 1987. 

o The report concluded the site was suitable for the proposed childcare centre provided the 
data gaps surrounding the previous UST were addressed including recommending a 
targeted investigation be completed in the area of the previous UST. 

 JBS&G prepared a report entitled Data Gap Assessment for RMS dated May 2016, Rev0 (Ref. 
50923 / 103668).  The following point were of interest: 

o The report aimed to address the recommendation made in the Phase 1 & 2 report. 

o The scope of work included five shallow bores (max 2.8 m) and installation of three 
groundwater monitoring wells targeted to the location of the previous UST. 

o Staining was noted in the fill between 1.5 m and 2.8m. 

o Hydrocarbon odours were noted in the fill between 0.85 m and 2.5 m. 

o PID results in fill ranged between 11 and 67 ppm to a depth of 2.5 m.  

o Natural soils did not exhibit any signs of contamination.  PID readings were <1 ppm.  No 
hydrocarbon odours or staining were noted. 

o No ACM was observed. 

o Soil results were within the SAC with the exception of TRH F1 and xylene in fill at a depth of 
1.4 m to 1.6 m in one test location which exceeded the health investigation and screening 
levels and ecological investigation and screening levels adopted by JBS&G. 

o No groundwater exceedances were recorded. 

o The reported stated that, based on the groundwater results, there was no potential for off-
site migration. 

o The report concluded that the site can be made suitable for the proposed child care centre 
subject to the management of soil impacted in the area of the previous UST and that a 
Remediation Action Plan should be prepared for the site. 

 JBS&G prepared a report entitled Remediation Action Plan for RMS dated August 2017, Rev0 
(Ref. 50923 / 106713).  The report outlined the remedial actions required and included an 
unexpected finds protocol and contingency plan. 

 

It is noted that Council did not have record of a Validation Report following the proposed remediation, 
thus it is unclear whether the proposed remediation was completed. 
 
 

 

Historic aerial photographs for the years 1954, 1975 and 1991 were obtained from the DP archival 
database and photographs for the years 2010 to 2019 were obtained from NearMap.  These 
photographs were studied in order to identify the likely past uses and changes to the site and 
surrounding area, particularly those of a potentially contaminating nature.  The findings are 
summarised below and the photographs are presented in Appendix B. 
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1954 
The site appears occupied by orchards / market gardens and some buildings / structures.  The 
surrounding area appears occupied by a mix of bushland, farmland / market garden and residential 
type buildings. 
 
1975 
The site appears to no longer be occupied by market gardens / orchards.  The buildings / structures 
appear consistent with the 1954 photograph.  The market gardens / orchards appear to have been 
removed from the surrounding area compared to the 1954 photograph. 
 
1991 
The site condition appears similar to the 1975 photograph.  The surrounding area north of The 
Entrance Road appears to have been largely cleared with some residential type buildings and possibly 
sheds immediately north of the road.  The surrounding area south of The Entrance Road appears 
mostly developed for residential purposes. 
 
2010, November 
The site appears partly occupied by buildings / structures.  A residential type building and detached 
shed / garage occupy the southern portion of the site and two or three shed structures, possibly used 
for farming or market gardening or possible a builders / contractors depot occupy the eastern portion 
of the site (refer to Section 5.3).  The area east of the sheds appears bitumen paved.  The remaining 
site area is covered by lawns.  The surrounding area appeared occupied by residential or rural 
residential properties. 
 
2010, May 
The site and surrounding area appear similar to the November 2010 photograph. 
 
2011, January 
The site and surrounding area appear generally similar to the May 2010 photograph, although the 
sheds noted at the south-eastern end of the site appear to have been removed / demolished.  The 
duplex noted in the site walkover (see Section 6) appears to the east of the site boundary. 
 
2011, June 
The site appears to have been completely cleared since May 2010.  No buildings, structures or lawn 
are visible.  A few trees remain.  The site appears to be undergoing earthworks, possible cut / fil, 
possible associated with the RMS upgrade of the Entrance Road.  Some stockpiled materials are 
visible along with an access track through about the middle of the site.  Significant quantities of 
materials and equipment appeared to be stored / active at the site.  The surrounding area appears 
similar to the 2010 photograph with the exception of the area to the north-east, east and south-west 
which appear to also have been cleared and possibly undergoing earthworks also.  The duplex noted 
in the site walkover (see Section 6) appears to the east of the site boundary. 
 
2012, June 
The site appears to be occupied by small structure, possibly demountables, stockpiles, vehicles and 
construction materials.  The Entrance Road, located directly to the south of the southern site boundary 
appears to be undergoing expansion / realignment.  It is likely that the subject site was utilised as a 
construction site office / depot during the road construction.  The remaining surrounding area appears 
similar to the June 2011 photograph.   
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2013, April 
The site and surrounding area appear generally similar to the June 2012 photograph.  The Entrance 
Road appears to be undergoing duplication and a smaller access road appears to be constructed 
north of the Entrance Road. 
 
2013, December 
The Entrance Road duplication and access road appear to have been completed.  The site still 
appears occupied by some stockpiles and construction materials and possibly still utilised as a site 
office / depot.  The surrounding area appears generally similar to the April 2013 photograph. 
 
2019, July 
The site and surrounding area appear similar to the current conditions noted at the time of the site 
walkover.  Refer to Section 6 of this report. 
 
 
 

 

A walkover was completed on 15 October 2019.  Photographs 1 to 4 are presented in Appendix A. 
 
At the time of the walkover, the site was vacant and covered in long grass.  A few large trees were 
present.  No buildings or structures were present.  The site boundaries were fenced, with the 
exception of the south-eastern boundary. 
 
The site sloped down steeply toward the north-east.  Several mounds or possible vegetated stockpiles 
were noted at the southern end of the site and some concrete fragments were noted at the surface.  
 
No potentially asbestos-
walkover, however, it should be noted that due to the lawn and long grass, a comprehensive visual 

could not be ruled out. 
 
The mounds / stockpiles were not assessed / classified as part of this investigation. 
 
At the time of sampling (also 15 October 2019), the resident in the neighbouring duplex to the north-
north-east of the site indicated that the site previously contained a diesel UST in the eastern portion of 
the site, located north-north-west of DP Bore 4.  This location is consistent with that stated in the 
JBS&G report (Section 5.3).  Following receipt of this information, DP lodged a request to view Council 
records (Section 5.3). 
 
 
 

 

A conceptual site model (CSM) is a representation of site-related information regarding contamination 
sources, receptors and exposure pathways between those sources and receptors.  The CSM provides 
the framework for identifying how the site became contaminated and how potential receptors may be 
exposed to contamination either in the present or in the future i.e. it enables an assessment of the 
potential source  pathway  receptor linkages (complete pathways). 
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Based on the current investigation, the following potential sources of contamination and associated 
contaminants of concern have been identified (Table 1). 
 
 
Table 1: Potential Contamination Sources and Contaminants of Concern 

Potential Source 
Description of Potential 
Contaminating Activity 

Contaminants of Concern 

Imported fill of unknown origin 
(S1) 

Uncontrolled fill: historical aerial 
photograph indicate fill may 
have been used to level the site 
in the past. 

Common contaminants 
associated with fill include 
heavy metals, TRH, BTEX, 
PAH, PCB, OCP, OPP and 
asbestos. 

Previous 
commercial / industrial 
activities on site (S2) 

Storage of diesel (previous 
UST) and other chemicals or 
equipment associated with 
previous and site uses. 

Heavy metals, TRH, BTEX, 
PAH, PCBs, phenols, VOCs and 
asbestos. 

Previous Stockpiled Materials 
(S3) 

Stockpiles of soil, aggregates 
and construction materials were 
noted on the historical aerial 
photographs. 

Common contaminants 
associated with fill include 
heavy metals, TRH, BTEX, 
PAH, PCB, OCP, OPP and 
asbestos. 

Notes to Table 1: TRH -             total recoverable hydrocarbons  

BTEX - benzene, toluene, ethylbenzene, xylene 

   PAH -  polycyclic aromatic hydrocarbons 

   PCB -  polychlorinated biphenyls 

   OCP -  organochlorine pesticides 

   OPP -   organophosphorous pesticides 

   VOC -   Volatile organic compounds 

 
 
The potential contamination sources (S) on the site are therefore as follows: 

S1 Fill of unknown origin; 

S2 Previous commercial / industrial activities on site and neighbouring sites; and 

S3 Previous stockpiled materials.  
 
 

 

 

R1 Construction and maintenance workers; 

R2 Future end users (including children, site workers and visitors); and 
R3 Land users in adjacent areas (residential). 
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R4 Groundwater; 

R5 Surface water; and  

R6 Terrestrial ecology. 
 
 

 

Potential pathways for the identified contamination to impact on the receptors include the following: 

P1 Ingestion and dermal contact;  

P2 Inhalation of dust and / or vapour; 

P3 Leaching of contaminants and vertical migration into groundwater; 

P4 Surface water run-off; 

P5 Lateral migration of groundwater; and 

P6 Contact with terrestrial ecology. 
 
 

 

 pathway  rm being 
caused to human, water or environmental receptors from contamination sources on or in the vicinity of 
the site, via exposure pathways.  The possible pathways between the above sources (S1 to S3) and 
receptors (R1 to R6) are provided in Table 2 below. 
  



 Page 11 of 22 

Stage 1 (Preliminary) Site Investigation for Contamination 83717.00.R.002.Rev0 
Part of 2 High Valley Close and 689 The Entrance Road, Wamberal December 2019 

 

Table 2: Potential Complete Pathways 

Source Pathway Receptor 

S1 Fill of unknown 
origin 

S2 Previous 
commercial / 
industrial activities on 
site  

S3 Previous 
Stockpiled Materials 

 

P1: Ingestion and dermal 
contact 

R1: Construction and maintenance 
workers 

R2: Future end users 

P2: Inhalation of dust and / or 
vapour / hazardous ground 
gases 

R1: Construction and maintenance 
workers 

R2: Future end users 

R3: Land users in adjacent areas 
(residential) 

P3: Leaching of contaminants 
and vertical migration into 
groundwater 

R4: Groundwater 

P4: Surface water run-off 

P5: Lateral migration of 
groundwater  

R5: Surface water 

P6: Contact with terrestrial 
ecology 

R6: Terrestrial ecology 

 
 
 

 

 

This PSI has been devised with reference to the seven step data quality objective (DQO) process 
which is provided in Appendix B, Schedule B2 of NEPC (2013).  The DQO process is outlined as 
follows: 

 State the problem; 

 Identify the decision; 

 Identify inputs into the decision; 

 Define the boundary of the assessment; 

 Develop a decision rule; 

 Specify acceptable limits on decision errors; and 

 Optimise the design for obtaining data. 
 
Referenced sections for the respective DQOs listed above are provided in Appendix D. 
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The performance of the assessment in achieving the DQO was assessed through the application of 
data quality indicators (DQI) as defined by: 

Precision:   A quantitative measure of the variability (reproducibility) of data; 

Accuracy:    

Representativeness: The confidence (expressed qualitatively) that data are representative of each 
media present on the site; 

Completeness:  A measure of the useable data from a data collection activity; and 

Comparability:  The confidence (expressed qualitatively) that data can be considered 
equivalent for each sampling and analytical event. 

 
Further comments on the DQIs are presented in Appendix D. 
 

 

Table A of NSW EPA Sampling Design Guidelines (1995) recommends a minimum of 13 sampling 
points for a site of 0.5 ha for site characterisation based on the detection of circular hot spots using a 
systemic grid sampling pattern.  Four bores were completed to provide preliminary information on the 
contamination status of the soils at the site and confirm the finding of JBS&G (2015 and 2016).   
 
Intrusive works were undertaken on 15 October 2019 at the locations shown in Drawing 1 in 
Appendix A. 
 
 

 

Environmental sampling was performed with respect to the standard operating procedures outlined in 
the DP Field Procedures Manual.  All sampling data was recorded on bore logs presented in 
Appendix C and selected samples for laboratory analysis were recorded on DP chain-of-custody 
(COC) sheets provided in Appendix D.  The general soil sampling procedure comprised: 

 Collecting soil samples directly from the sampling tube using disposable gloves or stainless steel 
sampling equipment.  Care was taken to remove any extraneous material deposited on the core 
sample.   

 Use of disposable sampling equipment including nitrile gloves; 

 Transfer of samples into laboratory prepared glass jars and bottles (with appropriate 
preservatives for analytes) and capping immediately with Teflon lined lids; 

 Labelling of sampling containers with individual and unique identification, including project 
number, sample identification and sample depth; 

 Placement of sample containers and bags into a cooled, insulated and sealed container for 
transport to the laboratory; and 
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 COC was maintained at all times and countersigned by the receiving laboratory on transfer of the 
samples. 

 
Envirolab Services Pty Ltd (ELS), accredited by NATA, was employed to conduct the sample analysis.  
ELS is required to carry out in-house procedures. 
 
 

 

The analytical scheme was designed to obtain an indication of the potential presence and possible 
distribution of identified contaminants of concern (COC) based on information obtained in the 
preliminary CSM.  The primary contaminants of concern as identified in Section 7 are heavy metals, 
TRH, BTEX, PAH, OCP, OPP, PCB and asbestos. 
 
Soil samples were selected for analysis based on site observations (i.e. odour, staining etc.), and their 
location within the subsoil strata (i.e. surface, fill or natural), with an emphasis on fill and possible 
impacts from the previous UST where it would be expected that the bulk of identified COC would be 
present. 
 
 

 

Field 
Procedure Manual, and are outlined in Appendix D. 
 
Field replicates were recovered and analysed for a limited suite of contaminants by means of intra-
laboratory analysis.  These samples were collected with reference to standard industry practice and 
guidelines. 
 
 

 

The analytical laboratory, accredited by NATA, is required to conduct in-house QA / QC procedures.  
These are normally incorporated into every analytical run and include reagent blanks, spike recovery, 
surrogate recovery and duplicate samples.  These results are included in the laboratory certificates in 
Appendix D. 
 
The results of the DP assessment of laboratory QA / QC are shown in Appendix D, along with the full 
laboratory certificates of analysis. 
 
 
 

 

The assessment criteria have been sourced from the National Environment Protection Council (NEPC) 
National Environment Protection Measure (Assessment of Site Contamination) 1999, as amended 
2013 (NEPC 2013). 
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The site assessment criteria (SAC) comprise health-based investigation levels (HILs), health 
screening levels (HSLs) and management limits for TRH.  The laboratory Practical Quantitation Limit 
(PQL) has also been adopted as a screening level for some contaminants. 
 
 

 

Table 3 shows the HILs that have been adopted by NEPC (2013) Schedule B1, Table 1A (1) for 
assessing the human health risk from a contaminant via relevant pathways of exposure, as detailed in 
the CSM.  Table 3 only includes contaminants analysed during this assessment, not the full list 
provided in NEPC (2013).  Given the objective of the PSI, the proposed development into a childhood 
early learning centre and the potential receptors identified in the CSM, the adopted SAC were for the 
most conservative land use scenario, being a residential land use with gardens and accessible soil 
(i.e. HIL A).   
 
Table 3: Health Investigation Levels (Non-petroleum Chemical Contaminants) 

Contaminant 
HIL A  

(mg/kg) 

Metals and Inorganics 

Arsenic 

Cadmium 

Chromium (IV) 

Copper 

Lead 

Mercury (inorganic) 

Nickel 

Zinc 

 

100 

20 

100 

6,000 

300 

40 

400 

7,400 

PAH 

Carcinogenic PAH (as benzo(a)pyrene TEQ) 

Total PAH 

Naphthalene 

 

3 

300 

3 

OCP 

DDT + DDD + DDE 

Aldrin + Dieldrin 

Chlordane 

Endosulfan (total) 

Endrin 

Hepatchlor 

HCB 

Methoxychlor 

 

240 

6 

50 

270 

10 

6 

10 

300 

OPP 

Chlorpyrifos  

 

160 

PCB 1 
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Health Screening Levels 

Table 4 shows petroleum hydrocarbon compounds adopted from NEPC (2013) Schedule B1, 
Table 1A(3) and are based on the exposure to petroleum hydrocarbons through the dominant vapour 
inhalation exposure pathway.  The screening levels are adopted given the exposure risk identified 
during the CSM.   
 
The HSLs are based on overlying soil type and depth.  HSLs for sand have been used as they are 
most conservative.  Using the most conservative values, the depth range of 0 m to <1 m has been 
used. 
 
 
Table 4: Soil Health Screening Levels for Vapour Intrusion 

Contaminant Soil Type 

HSL A 

 (mg/kg) 

Depth 0 m to <1m 

Toluene 

Ethylbenzene 

Xylenes 

Naphthalene 

Benzene 

TRH C6-C10 less BTEX [F1] 

TRH >C10-C16 less naphthalene [F2] 

Sand 

160 

55 

40 

3 

0.5 

45 

110 

 
 
Direct Contact Screening Levels 

Direct contact HSLs have also been considered for the future land use, considering that some parts of 
the site may be available for direct contact such as grassed areas or in garden beds and vegetated 
areas.  These are provided in Table 5. 
 
 
Table 5: Direct Contact Health Screening Levels (mg/kg) 

Contaminant HSL A Intrusive Maintenance Worker 

Toluene 

Ethylbenzene 

Xylenes 

Naphthalene 

Benzene 

C6-C10 

>C10-C16 

>C16-C34 

>C34-C40 

14,000 

4,500 

12,000 

1,400 

100 

4,400 

3,300 

4,500 

6,300 

120,000 

85,000 

130,000 

29,000 

1,100 

82,000 

62,000 

85,000 

120,000 
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Management Limits (TRH Only) 

NEPC (2013) Table 1B 
consideration of relevant HSLs.  The management limits have been adopted to avoid or minimise the 
following potential effects of petroleum hydrocarbons: 

 Formation of non-aqueous phase liquids (NAPL); 

 Fire and explosive hazards; and

 Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services by 
hydrocarbons. 

 
The presence of TRH contamination at the site below the management limits does not imply that there 
is no need for administrative notification or controls in accordance with jurisdictional requirements.  
The adopted management limits are shown in Table 6 and have been selected based on the CSM. 
Management limits for coarse material are presented in Table 6, since the coarse texture management 
limits are more conservative of the two management limits available. 
 
 
Table 6: Management Limits for TRH Fractions in Soil 

TRH Fraction Soil Texture 
Management Limit:  

 (mg/kg) 

C6-C9 [F1] Coarse 700 

>C10-C16 [F2] Coarse 1,000 

>C16-C34 [F3] Coarse 2,500 

>C34-C40 [F4] Coarse 10,000 

 
 

 

Ecological Investigation Levels (EIL) have been derived for selected metals and organic compounds 
and are applicable for assessing risk to terrestrial ecosystems (NEPC, 2013).  EIL depend on specific 
soil physiochemical properties and land use scenarios and generally apply to the top 2 m of soil, which 
corresponds to the root zone and habitation zone of many species.  The EIL is determined for a 
contaminant based on the sum of the ambient background concentration (ABC) and an added 
contaminant limit (ACL).  The ABC of a contaminant is the soil concentration in a specific locality that 
is the sum of naturally occurring background levels and the contaminants levels that have been 
introduced from diffuse or non-point sources (e.g. motor vehicle emissions).  The ACL is the added 
concentration (above the ABC) of a contaminant above which further appropriate investigation and 
evaluation of the impact on ecological values is required. 
 
The EIL is calculated using the following formula: 
 
EIL = ABC + ACL,  
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The ABC is determined through direct measurement at an appropriate reference site (preferred) or 
through the use of methods defined by Olszowy et al Trace element concentrations in soils from rural 
and urban areas of Australia, Contaminated Sites monograph no. 4, South Australian Health 
Commission, Adelaide, Australia 1995 (Olszowy, 1995) or Hamon et al, Geochemical indices allow 
estimation of heavy metal background concentrations in soils, Global Biogeochemical Cycles, vol. 18, 
GB1014, (Hamon, 2004).  The ACL is based on the soil characteristics of pH, CEC and clay content. 
 
EIL (and ACLs where appropriate) have been derived in NEPC (2013) for only a short list of 
contaminants comprising As, Cu, Cr (III), DDT, naphthalene, Ni, Pb and Zn.  An Interactive (Excel) 
Calculation Spreadsheet may be used for calculating site-specific EIL for these contaminants, and has 
been provided in the ASC NEPM Toolbox available on the SCEW (Standing Council on Environment 
and Water) website (http://www.scew.gov.au/node/941).  
 
The adopted EIL, derived from Tables 1B (1) to 1B(5), Schedule B1 of NEPC (2013) the Interactive 
(Excel) Calculation Spreadsheet are shown in the following Table 7.  The following site specific data 
and assumptions have been used to determine the EILs: 

 Given the likely source of soil contaminants (i.e. historical site use/fill) the contamination is 
 

 ABCs have been derived using the Interactive (Excel) Calculation Spreadsheet using input 
parameters of aged soil, using assumed parameters as follows: 

 CEC of 5 cmolc/kg; 

 pH of 4 for the State in which the site is located, and high for traffic volumes; and 

 Assumed clay content of 10%. 
 
 

Metals Arsenic 100 Assumed pH of 4 and 
CEC of 5 cmolc/kg; 

assumed clay content 
10% 

Copper 55 

Nickel 35 

Chromium III 410 

Lead 1,100 

Zinc 150 

 
 

 

Ecological Screening Levels (ESL) are used to assess the risk of selected petroleum hydrocarbon 
compounds, BTEX and benzo(a)pyrene to terrestrial ecosystems.  ESL apply to the top 2 m of the soil 
profile as for the EIL.   
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ESL have been derived in NEPC (2013) for petroleum fractions F1 to F4 as well as BTEX and 
benzo(a)pyrene.  Site specific data and assumptions as summarised in Table 8 have been used to 
determine the ESL.  The adopted ESL, from Table 1B(6), Schedule B1 of NEPC (2013) are shown in 
Table 9.   
 
 
Table 8: Inputs to the Derivation of ESL 

Variable Input Rationale 

Depth of ESL 
application 

Top 2 m of the soil profile The top 2 m depth below ground level 
corresponds to the root zone and habitation 
zone of many species.  

Land use  Residential (including childcare) Childcare land use is proposed 

Soil Texture Coarse Based on the most conservative approach 

 
 

TRH C6  C10 (less BTEX) [F1] 180* All ESLs are low 
reliability apart from 
those marked with * 
which are moderate 

reliability 

>C10-C16 (less Naphthalene) [F2] 120* 

>C16-C34 [F3] 300 

>C34-C40 [F4] 2,800 

BTEX Benzene 50 

Toluene 85 

Ethylbenzene 70 

Xylenes 105 

PAH Benzo(a)pyrene 0.7 

 
 

 

Presence / absence testing for asbestos in soil was carried out on selected soil samples as a 
screening assessment using the laboratory detection limit of 0.1 g / kg. 
 
 

 

Where no guidance is provided in NEPC (2013) for a specific analyte, the PQL was used as the initial 
screening criteria. 
 
If concentrations are recorded above the PQL, reference criteria were sourced from other national and 
international guidance as relevant and used to determine the significance of the detected analyte. 
 
The referenced criteria are provided in Tables D1 and D2, Appendix D. 
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The approximate bore locations are shown in Drawing 1 in Appendix A.  The bore logs are provided in 
Appendix C along with notes on descriptive terms and symbols.   
 
The subsurface conditions encountered comprised: 

Fill:  

 Brown silty sand fill encountered in Bores 1, 3 and 4 to depths of between 0.1 m and 0.15 m; 

 Orange brown and red brown clay fill with sandstone fragments encountered in all bores between 
the surface and 0.9 m.  This fill also contained trace concrete and plastic in Bores 1 and 3; and 

 Grey brown sandy gravel fill with concrete and asphalt (Bore 2 only) was encountered in Bores 2 
and 3 depths of between 0.15 m and 0.7 m. 

Natural: 

 Grey brown and brown residual silty clay and clay was encountered in all bores to depths of 
between 1.4 m and 2.7 m; and  

 Yellow brown and grey residual sandy clay to termination depths of between 1.9 m and 3.0 m. 

 

Bore 1 reached the target depth of 3.0 m, whereas, Bores 2 to 4 were terminated due to refusal on 
sandstone. 
 
Groundwater was not encountered in the bores during drilling.  It should be noted that groundwater 
levels are dependent on climatic conditions and soil permeability and therefore vary with time. 
 
Other than the concrete, asphalt and plastic encountered in fill and the concrete fragments found on 

 6), no other anthropogenic materials were found at the 
site.   
 
No other obvious indications of gross contamination (e.g. staining or odours) were observed in the 
bores. 
 
All PID results were less than 1 ppm, indicating no gross contamination from volatile contaminants in 
the soil. 
 
 
 

 

The results of the laboratory analysis are presented in Tables D1 and D2, Appendix D.  The NATA 
laboratory reports together with the chain-of-custody and sample receipt information are presented in 
Appendix D.  
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The laboratory results (Tables D1 and D2) indicate that all contaminant concentrations in the soil 
samples analysed were within the adopted SAC.   
 
Asbestos was not detected in any of the soil samples tested. 
 
 
 

 

Based on the findings of this PSI, it is considered that the site is generally compatible with the 
proposed Childhood Early Learning Centre, with the exception of the area of the previous UST. 
 
Historical information suggests the UST may have been removed some time after September 1987 
given that a reapplication for the tank was approved in 1987 and a targeted assessment undertaken 
by another consultant recommended that the site can be made suitable for the then proposed child 
care centre subject to the management of soil impacted in the area of the previous UST and that a 
Remediation Action Plan (RAP) should be prepared for the site.  Council records suggest that a RAP 
was prepared, however, Council did not have a record of a Validation Report following the proposed 
remediation, and thus it is unclear whether the proposed remediation was completed. 
 

s Bore 4 was positioned in the 
vicinity of the previous UST.  The results for the samples analysed from Bore 4 did not indicate any 
contamination likely sourced from a previous UST, although slightly higher lead was recorded in 
Sample 4 / 0.1 m at a concentration of 52 mg/kg, which was less than the SAC. 
 
Given the above, it is recommended that a targeted investigation be completed in the area of the 
previous UST.  The targeted investigation could include a ground penetrating radar scan to identify the 
previous tank pit followed by the drilling / excavation of several bores / pits to a depth of 4 m below 
current ground levels followed by analysis for potential contaminants associated with fuel storage.  
The need for further remediation and validation of the former UST area would depend on the results of 
the targeted investigation. 
 
Overall, based on the above, it is considered that the site is generally compatible with the proposed 
Childhood Early Learning Centre, provided the area of the previous UST is 
managed / remediated / Validated and an unexpected finds protocol (UFP) is prepared as part of the 
Construction Management Plan for the proposed development.  The UFP provides methods and 
strategies to manage unexpected finds of potential contamination during construction works. 
 
Groundwater testing was not completed by DP, however, given that no significant groundwater 
contamination was found in JBS&G (2016) and no soil impacts (other than the UST area) were 
identified, groundwater is unlikely to be contaminated as a result of the known status of site soils.  If 
extraction of groundwater is planned, then, further investigation will be necessary to determine its 
suitability for use.  
 
Any soil which is to be removed from the site should be assessed for waste classification for off-site 
disposal to a licensed facility.  
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Douglas Partners (DP) has prepared this report for this project at 2 High Valley Close, Wamberal in 
CCT190345 dated 20 September 2019 and acceptance received from 

Andrew Brand of Mistlake Investments Pty Ltd dated 26 September 2019.  The work was carried out 
under This report is provided for the exclusive use of Mistlake 
Investments Pty Ltd for this project only and for the purposes as described in the report.  It should not 
be used by or relied upon for other projects or purposes on the same or other site or by a third party.  
Any party so relying upon this report beyond its exclusive use and purpose as stated above, and 
without the express written consent of DP, does so entirely at its own risk and without recourse to DP 
for any loss or damage.  In preparing this report DP has necessarily relied upon information provided 
by the client and / or their agents.  
 
The results provided in the report are indicative of the sub-surface conditions on the site only at the 
specific sampling and / or testing locations, and then only to the depths investigated and at the time 
the work was carried out.  Sub-surface conditions can change abruptly due to variable geological 

has been completed.  
 

uring this investigation.  The accuracy of the 
advice provided by DP in this report may be affected by undetected variations in ground conditions 
across the site between and beyond the sampling and / or testing locations.  The advice may also be 
limited by budget constraints imposed by others or by site accessibility.  
 
This report must be read in conjunction with all of the attached and should be kept in its entirety 
without separation of individual pages or sections.  DP cannot be held responsible for interpretations 
or conclusions made by others unless they are supported by an expressed statement, interpretation, 
outcome or conclusion stated in this report.  
 
This report, or sections from this report, should not be used as part of a specification for a project, 
without review and agreement by DP.  This is because this report has been written as advice and 
opinion rather than instructions for construction. 
 
Asbestos has not been detected by observation or by laboratory analysis, either on the surface of the 
site, or in filling materials at the test locations sampled and analysed.  Building demolition materials, 
such as concrete and plastic were, however, located in the fill and these are considered as indicative 
of the possible presence of hazardous building materials (HBM), including asbestos.  
 
Although the sampling plan adopted for this investigation is considered appropriate to achieve the 
stated project objectives, there are necessarily parts of the site that have not been sampled and 
analysed.  This is either due to undetected variations in ground conditions or to budget constraints or 
to parts of the site being inaccessible and not available for inspection / sampling, or to vegetation 
preventing visual inspection and reasonable access.  It is therefore considered possible that HBM, 
including asbestos, may be present in unobserved or untested parts of the site, between and beyond 
sampling locations, and hence no warranty can be given that asbestos is not present. 
 
The contents of this report do not constitute formal design components such as are required, by the 
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the 
hazards likely to be encountered during construction and the controls required to mitigate risk.  This 
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design process requires risk assessment to be undertaken, with such assessment being dependent 
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.  
This, in turn, requires project data and analysis presently beyond the knowledge and project role 
respectively of DP.  DP may be able, however, to assist the client in carrying out a risk assessment of 
potential hazards contained in the Comments section of this report, as an extension to the current 
scope of works, if so requested, and provided that suitable additional information is made available to 
DP.  Any such risk assessment would, however, be necessarily restricted to the environmental 
components set out in this report and to their application by the project designers to project design, 
construction, maintenance and demolition. 
 
 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 

DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 

Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 

Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 

Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations.

Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
 In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

 A localised, perched water table may lead to 
an erroneous indication of the true water 
table;

 Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and

 The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 

Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
 Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

 Changes in policy or interpretations of policy 
by statutory authorities; or 

 The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 

Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 

Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site.
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State Environmental Planning Policies can specify planning controls for certain areas and/or types 
of development. They can also identify the development assessment system that applies and the 
type of environmental assessment that is required.

Planning controls held within the Planning Database are summarised below. The property may be 
affected by additional planning controls not outlined in this report. Please contact your council for 
more information.

Land Zoning DM - Deferred Matter: (pub. 29-6-2018)

Height Of Building NA

Floor Space Ratio NA

Minimum Lot Size NA

Heritage NA

Land Reservation Acquisition NA

Foreshore Building Line NA

2 HIGH VALLEY CLOSE WAMBERAL 2260

70/-/DP1215036

CENTRAL COAST COUNCIL

Address:

Lot/Section
/Plan No:

Council:

State Environmental Planning Policy (Affordable Rental Housing) 2009: Land Application 
(pub. 31-7-2009)

State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004: Land 
Application (pub. 25-6-2004)

State Environmental Planning Policy (Coastal Management) 2018: Land Application (pub. 17-
12-2018)

State Environmental Planning Policy (Coastal Management) 2018: Subject Land (pub. 23-3-
2018)



State Environmental Planning Policy (Concurrences) 2018: Land Application (pub. 21-12-
2018)

State Environmental Planning Policy (Educational Establishments and Child Care Facilities) 
2017: Land Application (pub. 1-9-2017)

State Environmental Planning Policy (Exempt and Complying Development Codes) 2008: 
Land Application (pub. 12-12-2008)

State Environmental Planning Policy (Housing for Seniors or People with a Disability) 2004: 
Land Application (pub. 31-3-2004)

State Environmental Planning Policy (Infrastructure) 2007: Land Application (pub. 21-12-
2007)

State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 
2007: Land Application (pub. 16-2-2007)

State Environmental Planning Policy (Miscellaneous Consent Provisions) 2007: Land 
Application (pub. 28-9-2007)

State Environmental Planning Policy (Primary Production and Rural Development) 2019: 
Land Application (pub. 28-2-2019)

State Environmental Planning Policy No Bushland in Urban Areas: Land Application 
(pub. 24-10-1986)

State Environmental Planning Policy No Development Standards: Land Application (pub. 
17-10-1980)

State Environmental Planning Policy No Caravan Parks: Land Application (pub. 24-4-
1992)

State Environmental Planning Policy No Hazardous and Offensive Development: Land 
Application (pub. 13-3-1992)

State Environmental Planning Policy No Manufactured Home Estates: Land Application 
(pub. 16-7-1993)

State Environmental Planning Policy No Koala Habitat Protection: Land Application (pub. 
6-1-1995)

State Environmental Planning Policy No Canal Estate Development: Land Application 
(pub. 10-11-1997)

State Environmental Planning Policy No Remediation of Land: Land Application (pub. 28-
8-1998)

State Environmental Planning Policy No Advertising and Signage: Land Application (pub. 
16-3-2001)

State Environmental Planning Policy No Design Quality of Residential Apartment 
Development: Land Application (pub. 26-7-2002)

State Environmental Planning Policy No Affordable Housing (Revised Schemes): Land 
Application (pub. 1-5-2002)



Information held in the Planning Database about other matters affecting the property appears below. 
The property may also be affected by additional planning controls not outlined in this report. Please 
speak to your council for more information

1.5 m Buffer around Classified 
Roads

Classified Road Adjacent

Local Aboriginal Land Council DARKINJUNG
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Sampling
Sampling is carried out during drilling or test pitting 
to allow engineering examination (and laboratory 
testing where required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, 
depending upon the degree of disturbance, some 
information on strength and structure. 

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it 
to obtain a sample of the soil in a relatively 
undisturbed state.  Such samples yield information 
on structure and strength, and are necessary for 
laboratory determination of shear strength and 
compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.  

Test Pits 
Test pits are usually excavated with a backhoe or 
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit.  The depth 
of excavation is limited to about 3 m for a backhoe 
and up to 6 m for a large excavator.  A potential 
disadvantage of this investigation method is the 
larger area of disturbance to the site. 

Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 
short spiral auger, generally 300 mm or larger in 
diameter commonly mounted on a standard piling 
rig.  The cuttings are returned to the surface at 
intervals (generally not more than 0.5 m) and are 
disturbed but usually unchanged in moisture 
content.  Identification of soil strata is generally 
much more reliable than with continuous spiral 
flight augers, and is usually supplemented by 
occasional undisturbed tube samples. 

Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 
diameter continuous spiral flight augers which are 
withdrawn at intervals to allow sampling or in-situ 
testing.  This is a relatively economical means of 
drilling in clays and sands above the water table.  
Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but 
they are disturbed and may be mixed with soils 
from the sides of the hole.  Information from the 
drilling (as distinct from specific sampling by SPTs 
or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 
or softening of samples by groundwater. 

Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 
water or drilling mud being pumped down the drill 
rods and returned up the annulus, carrying the drill 
cuttings.  Only major changes in stratification can 
be determined from the cuttings, together with 
some information from the rate of penetration.  
Where drilling mud is used this can mask the 
cuttings and reliable identification is only possible 
from separate sampling such as SPTs. 

Continuous Core Drilling 
A continuous core sample can be obtained using a 
diamond tipped core barrel, usually with a 50 mm 
internal diameter.  Provided full core recovery is 
achieved (which is not always possible in weak 
rocks and granular soils), this technique provides a 
very reliable method of investigation. 

Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 
means of estimating the density or strength of soils 
and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in 
Australian Standard 1289, Methods of Testing 
Soils for Engineering Purposes - Test 6.3.1. 

The test is carried out in a borehole by driving a 50 
mm diameter split sample tube under the impact of 
a 63 kg hammer with a free fall of 760 mm.  It is 
normal for the tube to be driven in three 
successive 150 mm increments and the 'N' value 
is taken as the number of blows for the last 300 
mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be 
practicable and the test is discontinued. 

The test results are reported in the following form. 

 In the case where full penetration is obtained 
with successive blow counts for each 150 mm 
of, say, 4, 6 and 7 as: 

4,6,7
N=13 

 In the case where the test is discontinued 
before the full penetration depth, say after 15 
blows for the first 150 mm and 30 blows for 
the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 
empirically to the engineering properties of the 
soils.

Dynamic Cone Penetrometer Tests /  
Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 
carried out by driving a steel rod into the ground 
using a standard weight of hammer falling a 
specified distance.  As the rod penetrates the soil 
the number of blows required to penetrate each 
successive 150 mm depth are recorded.  Normally 
there is a depth limitation of 1.2 m, but this may be 
extended in certain conditions by the use of 
extension rods.  Two types of penetrometer are 
commonly used. 

 Perth sand penetrometer - a 16 mm diameter 
flat ended rod is driven using a 9 kg hammer 
dropping 600 mm (AS 1289, Test 6.3.3).  This 
test was developed for testing the density of 
sands and is mainly used in granular soils and 
filling. 

 Cone penetrometer - a 16 mm diameter rod 
with a 20 mm diameter cone end is driven 
using a 9 kg hammer dropping 510 mm  (AS 
1289, Test 6.3.2).  This test was developed 
initially for pavement subgrade investigations, 
and correlations of the test results with 
California Bearing Ratio have been published 
by various road authorities. 
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Description and Classification Methods 
The methods of description and classification of 
soils and rocks used in this report are generally 
based on Australian Standard AS1726:2017, 
Geotechnical Site Investigations.  In general, the 
descriptions include strength or density, colour, 
structure, soil or rock type and inclusions. 
 

Soil Types 
Soil types are described according to the 
predominant particle size, qualified by the grading 
of other particles present: 
 

Type Particle size (mm) 

Boulder >200 

Cobble 63 - 200 

Gravel 2.36 - 63 

Sand 0.075 - 2.36 

Silt 0.002 - 0.075 

Clay <0.002 
 
The sand and gravel sizes can be further 
subdivided as follows: 
 

Type Particle size (mm) 

Coarse gravel 19 - 63 

Medium gravel 6.7 - 19 

Fine gravel 2.36  6.7 

Coarse sand 0.6 - 2.36 

Medium sand 0.21 - 0.6 

Fine sand 0.075 - 0.21 
 
 
Definitions of grading terms used are: 

 Well graded - a good representation of all 
particle sizes 

 Poorly graded - an excess or deficiency of 
particular sizes within the specified range 

 Uniformly graded - an excess of a particular 
particle size 

 Gap graded - a deficiency of a particular 
particle size with the range 

 
 
 
 
 
 
 
 
 

 
The proportions of secondary constituents of soils 
are described as follows: 

In fine grained soils  (>35% fines) 

Term Proportion 
of sand or 

gravel 

Example 

And Specify Clay (60%) and 
Sand (40%) 

Adjective >30% Sandy Clay 

With 15  30% Clay with sand 

Trace 0 - 15% Clay with trace 
sand 

 
In coarse grained soils (>65% coarse) 
- with clays or silts 

Term Proportion 
of fines 

Example 

And Specify Sand (70%) and 
Clay (30%) 

Adjective >12% Clayey Sand 

With 5 - 12% Sand with clay 

Trace 0 - 5% Sand with trace 
clay 

 
In coarse grained soils (>65% coarse) 
- with coarser fraction 

Term Proportion 
of coarser 

fraction 

Example 

And Specify Sand (60%) and 
Gravel (40%) 

Adjective >30% Gravelly Sand 

With 15 - 30% Sand with gravel 

Trace 0 - 15% Sand with trace 
gravel 

 

The presence of cobbles and boulders shall be 

specifically noted by beginning the description with 

order indicating the dominant first and the 

proportion of cobbles and boulders described 

together.
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Cohesive Soils 
Cohesive soils, such as clays, are classified on the 
basis of undrained shear strength.  The strength 
may be measured by laboratory testing, or 
estimated by field tests or engineering 
examination.  The strength terms are defined as 
follows: 
 

Description Abbreviation Undrained 
shear strength 

(kPa) 

Very soft VS <12 

Soft S 12 - 25 

Firm F 25 - 50 

Stiff St 50 - 100 

Very stiff VSt 100 - 200 

Hard H >200 

Friable Fr - 
 
 

Cohesionless Soils 
Cohesionless soils, such as clean sands, are 
classified on the basis of relative density, generally 
from the results of standard penetration tests 
(SPT), cone penetration tests (CPT) or dynamic 
penetrometers (PSP).  The relative density terms 
are given below: 
 

Relative 
Density 

Abbreviation Density Index 
(%) 

Very loose VL <15 

Loose L 15-35 

Medium dense MD 35-65 

Dense D 65-85 

Very dense VD >85 
 

 
Soil Origin 
It is often difficult to accurately determine the origin 
of a soil.  Soils can generally be classified as: 

 Residual soil - derived from in-situ weathering 
of the underlying rock;  

 Extremely weathered material  formed from 
in-situ weathering of geological formations.  
Has soil strength but retains the structure or 
fabric of the parent rock; 

 Alluvial soil  deposited by streams and rivers; 

 Estuarine soil  deposited in coastal estuaries; 

 Marine soil  deposited in a marine 
environment; 

 Lacustrine soil  deposited in freshwater 
lakes; 

 Aeolian soil  carried and deposited by wind; 

 Colluvial soil  soil and rock debris 
transported down slopes by gravity; 

 Topsoil  mantle of surface soil, often with 
high levels of organic material. 

 Fill  any material which has been moved by 
man. 

 
 
Moisture Condition  Coarse Grained Soils 
For coarse grained soils the moisture condition 
should be described by appearance and feel using 
the following terms: 

 Dry (D) Non-cohesive and free-running. 

 Moist (M) Soil feels cool, darkened in 
colour. 

 Soil tends to stick together. 

 Sand forms weak ball but breaks 
easily. 

 Wet (W) Soil feels cool, darkened in 
colour. 

 Soil tends to stick together, free 
water forms when handling. 

 
 
Moisture Condition  Fine Grained Soils 
For fine grained soils the assessment of moisture 
content is relative to their plastic limit or liquid limit, 
as follows: 

  
and friable or powdery). 

   PL (i.e. soil can 
be moulded at moisture content approximately 
equal to the plastic limit). 

  
usually weakened and free water forms on the 
hands when handling). 

   

   

 
 

 
 















 

 

Tables D1 & D2 
 

Laboratory Test Report, Sample Receipt and Chain of Custody 
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