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General Abbreviations  

AASS Actual acid sulfate soil  MBT Monobutyltin 

ABC Ambient background concentrations  MNA Monitored natural attenuation 

ACM Asbestos containing material  MPE Multi phase extraction 

AEC Area of environmental concern  NAPL Non aqueous phase liquid 

AF Asbestos fines  NATA National Association of Testing Authorities 

AMP Asbestos Management Plan  ND No data 

ANZECC 
Australia and New Zealand Environment Conservation 

Council 
 NEPC National Environment Protection Council 

ANZG Australian and New Zealand Governments  NEPM National Environment Protection Measure 

ASC NEPM 
National Environmental Protection (Assessment of Site 

Contamination) Measure (2013) 
 OCP Organochloride pesticides 

ASS Acid sulfate soil  OEH NSW Office of Environment and Heritage 

ASSMAC Acid Sulfate Soils Management Advisory Committee  OPP Organophosphorus pesticides 

AST Above ground storage tank  PACM Potential asbestos containing material 

BGL Below ground level  PAH Polycyclic aromatic hydrocarbons 

BH Borehole  PASS Potential acid sulfate soil 

BTEXN Benzene, toluene, ethylbenzene, xylene, naphthalene  PCB Polychlorinated biphenyl 

CEMP Construction Environmental Management Plan  PCEMP Post Construction Environmental Management Plan 

COC Chain of custody  PESA Preliminary Environmental Site Assessment 

COPC Contaminants of potential concern  PFAS Per and polyfluoroalkyl substances 

DA Development application  PID Photoionisation detector 

DBT Dibutyltin  ppb Parts per billion 

DEC Department of Environment and Conservation  ppm Parts per million 

DECC Department of Environment and Climate Change  PQL Practical quantitative limit (interchangeable with EQL and LOR) 

DNAPL Dense non aqueous phase liquid  PSI Preliminary Site Investigation 

DP Deposited Plan  QA/QC Quality assurance / quality control 

DPI NSW Department of Primary Industry  RAC Remediation acceptance criteria 

DPIW NSW Department of Primary Industry – Water  RAP Remedial Action Plan 

DQI Data quality indicators  HHRA Human Health Risk Assessment 

DQO Data quality objectives  RPD Relative percentage difference 

DSI Detailed Site Investigation  SAC Site assessment criteria 

EAC Ecological assessment criteria  SAQP Sampling and Analysis Quality Plan 

EIL Ecological investigation level  SEPP State Environmental Planning Policy 

EMP Environmental Management Plan  SIL Soil investigation level 

EPA NSW Environmental Protection Authority  SOP Standard operating procedure 

EQL 
Estimated quantitation limit (interchangeable with PQL and 

LOR) 

 
SWL Standing water level 

ESA Environmental Site Assessment  SWMS Safe Work Method Statement 

ESL Ecological screening level  TB Trip blank 

FA Fibrous asbestos  TBT Tributyl tin 

GIL Groundwater investigation level  TCLP Toxicity characteristics leaching procedure 

HIL Health investigation level  TEQ Toxic equivalency factor 

HM Heavy metals  TP Test pit 

HSL Health screening level  TPH Total petroleum hydrocarbons 

IA Investigation area  TRH Total recoverable hydrocarbons 

ISQG Interim Sediment Quality Guideline  TS Trip spike 

ITP Inspection Testing Plan  UCL Upper confidence limit 

LGA Local government area  UPSS Underground petroleum storage system 

LNAPL Light non aqueous phase liquid  UST Underground storage tank 

LOR Limit of reporting (interchangeable with EQL and PQL)  VHC Volatile halogenated compounds 

MA Martens & Associates Pty Ltd  VOC Volatile organic compounds 

mAHD Metres, Australian Height Datum  WHS Work health and safety 

mbgl Metres below ground level  WHSP Work Health and Safety Plan 
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1 Introduction 

1.1 Overview 

This report prepared by Martens and Associates (MA) documents a 
Detailed Site Investigation (DSI) at Cronulla High School, Captain Cook 
Drive, Cronulla, NSW (the site).  This assessment has been commissioned 
by School Infrastructure NSW (SINSW) on behalf of the NSW Department 
of Education for proposed redevelopment works at the site. 

With reference to the provided concept design plans (Fulton Trotter 
Architects, 2021), the investigation areas (IA) for this DSI were limited to 
proposed development locations in the south western site portion, being 
areas in the vicinity of Building ‘L’, Building ‘M’, Building ‘I’, and the new 
carpark and main entry area adjacent to Bate Bay Rd. 

DSI intrusive investigation works were initially undertaken on 22 and 23 
May 2021 to support a due diligence assessment, with subsequent 
investigations undertaken on 6 July 2022 to provide supplementary data 
following concept design refinement.  Both investigations were 
conducted concurrently with geotechnical investigations at the site by 

MA (being MA, 2022a, Ref. P2108205JR02V01, and MA, 2022b, Ref. 
P2108205JR03V01, respectively). 

1.2 Proposed Development  

MA understands from concept design plans (Fulton Trotter Architects, 24 
June 2022) and preliminary cut / fill plans provided by Cardno (May 2022) 
that proposed works in the IA are to include: 

o Removal of demountable classroom buildings from the south 
western site portion. 

o Construction of two new double storey buildings (Building ‘L’ and 
Building ‘M’) and a new on grade car park. 

o Relocation of shade structure adjacent to Building D. 

o Construction of a new onsite stormwater detention (OSD) system. 

o Landscaping of main entry off Bate Bay Road. 

o Internal refurbishment of existing Building D (no ground works 
associated with this). 

Proposed development plans are provided in Attachment B.  From 
review of the cut / fill plans (Cardno, 2022), it is understood that bulk 
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excavations will predominantly be limited to the new carpark, OSD and 
landscaping locations for the main entry. 

1.3 Objectives 

The objectives for this DSI were: 

o Evaluation of areas of environmental concern (AEC) and 
associated contaminants of potential concern (COPC) within the 
IA. 

o Provision of comment on the suitability of the IA for the future 
development use, and where required, recommendations for 
additional investigations. 

o Provision of preliminary waste classification assessment for material 
that may be required to be removed from the site. 

1.4 Scope of Works 

The scope of works included: 

o Review of available previous reports and site documentation 
related to land contamination. 

o Intrusive investigation and soil sampling in proposed development 
locations (conducted concurrently with the geotechnical 
investigations). 

o Sampling and laboratory testing of existing asphaltic cement 
pavement material (for presence of coal tar and asbestos) that is 
likely to be removed for development works. 

o Laboratory analysis of representative samples for COPC. 

o Provision of a preliminary waste classification. 

o Preparation of a detailed site contamination investigation report 
in general accordance with the relevant sections of ASC NEPM 
(2013), NSW EPA (2017) and NSW EPA (2020). 

1.5 Reference Guidelines 

This assessment was prepared in with reference to the following 
guidelines: 

o NEPC (1999, amended 2013) National Environmental Protection 
(Assessment of Site Contamination) Measure.  Referred to as ASC 
NEPM (2013). 
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o NSW EPA (1995) Sampling Design Guidelines. 

o NSW EPA (2014) Waste Classification Guidelines – Part 1 
(Classifying Waste). 

o NSW EPA (2014) The reclaimed asphalt pavement exemption 
2014. 

o NSW EPA (2017) 3rd Ed. Contaminated Land Management: 
Guidelines for the NSW Site Auditor Scheme. 

o NSW EPA (2020) Contaminated Land Guidelines: Consultants 
Reporting on Contaminated Land. 
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2 Site Background Information 

2.1 Site Details 

Site information is summarised in Table 1, with the site area and general 
surrounds plans provided in Map 01 of Attachment A. 

Table 1: Site background information. 

Item  Description / Detail 

Site address  Captain Cook Drive, Cronulla, NSW 

Legal identifier Lot 1, DP 815804 

Local Government 

Area  
Sutherland Shire Council  

Current zoning SP2 – Special purpose infrastructure  

Site description At the time of investigations, the site contained classroom buildings, 
teaching facilities and on grade car parking in the south western portion, 
and sports fields in the north eastern portion. 

Surrounding land 
uses 

Surrounding land use was as follows: 

o Woolooware Wader Lagoon and Woolooware Bay to the west 
and north west. 

o Cronulla Golf Course to the south west. 

o Low to medium density residential properties to the north east, 
east and south. 

o Cronulla Wastewater Treatment Plant beyond residential 
properties to the north east (approximately 700 m from the site). 

o Greenhills Beach and Bate Bay beyond residential properties to 
the east. 

Topography The site was generally flat, with mild slopes no greater than 2%.  A batter 
slope with grades of approximately 20% was located in the south western 
portion of the site, sloping down towards the western boundary. 

Elevation ranged between approximately 6 mAHD at the eastern 
boundary, and 2 mAHD western boundary (LandPartners, 2020). 

Surface hydrology The site was drained by various stormwater drains located on the site, with 

discharge to Captain Cook Drive to the west. 

Geology and soil 

mapping 

The Wollongong – Port Hacking 1:100,000 Geological Sheet 9029 – 9129 

describes site geology as being Quaternary deposits, comprising medium 
to fine “marine” quartz sand with podzols. 

The NSW Environment and Heritage eSPADE website identifies the site as 
being located in an area of ‘disturbed terrain’, with potential for highly 
variable soils to depths of at least 1 mbgl, where most of the original 
natural material may have been removed, buried, or greatly disturbed. 
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2.2 Local Meteorology 

A summary of local meteorology from the closest operational BOM 
station/s with rainfall and temperature data (station 066037 Sydney 
Airport AMO, 1939 - 2020) is provided in Table 2. 

Table 2: Meteorological data. 

Month Mean Rainfall (mm) Mean Maximum Temperature (ºC) 

January 93.8 26.7 

February 114.3 26.5 

March 120.7 25.4 

April 105.0 23.0 

May 95.2 20.2 

June 124.8 17.7 

July 69.2 17..2 

August 75.6 18.4 

September 59.7 20.7 

October 70.1 22.7 

November 79.5 24.2 

December 72.8 25.9 

Annual 1118.0 22.4 

2.3 Hydrogeology 

A review of the BOM groundwater bore database indicated that there 
were 11 registered groundwater bores within 200 m of the IA (Table 3).  
Available bore data did not include water level records. 

Table 3: Available hydrogeological information. 

Bore / Spring 

Identification 

Record 

Date 
Intended Use 

Standing Water 

Level (mbgl) 

Distance and 

Direction from IA 

GW109954 2008 Monitoring - 25 m east 

GW111559 2007 Water Supply - 100 m south 

GW107448 2005 Water Supply - 80 m south east 

GW106724 2005 Water Supply - 50 m south 

GW106228 2004 Water Supply - 140 m south 

GW106191 2004 Water Supply - 90 m south east 

GW106188 2004 Water Supply - 110 m south east 

GW106171 2004 Water Supply - 110 m south east 

GW101508 1997 Other - 45 m south east 

GW064913 1991 Other - Within IA 

GW023190 1965 Other - Within IA 
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No springs were listed within 500 m of the site according to NSW 
Government Hydrography Spatial Data (SEED, 2019). 

Four wells were observed on the site during the initial walkover inspection 
(to the east of proposed building ‘M’).  No details on well construction or 
reasons for installation have been provided to MA by SINSW.  A summary 
of encountered groundwater conditions during field investigations is 
provided in section 8.3. 
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3 Previous Site Investigations 

3.1 Preliminary Site Investigation (Cardno, 2020) 

A preliminary site investigation (PSI) was previously completed for the site 
by Cardno in November 2020 (Ref. 80821137), which identified potential 
sources of contamination across the site.  The scope and findings of this 
PSI are summarised in Table 4.  

Table 4: Preliminary site investigation (Cardno, 2020) summary. 

Investigation Details Investigation Task and Finding 

Scope of works Desktop review of historical aerial photographs and land title 

information. 

Review of local hydrogeology, acid sulfate soil and salinity mapping. 

Site walkover to review existing site conditions, not including 
subsurface investigations. 

Key findings of historical 
site review and 
walkover 

Cardno’s review of historical aerials indicated that the site had been 
used as a school since 1961, with some additional construction and 
renovation of school buildings and sports fields occurring in the years 
since.  Prior to its use as a school, the site contained minor roads and 
trails.  Quarrying of sand dunes at Greenhill Beach to the east of the 
site occurred between 1956 and 1990, and the Cronulla Wastewater 
Treatment Plant to the north west of the site was constructed 
sometime between 1975 and 1983. 

The site walkover identified the following: 

o The site predominantly contained hardstand with a few 
maintained garden beds. 

o A number of school buildings included vermiculite ceilings, 
which has the potential to contain asbestos. 

o Minor chemicals and dangerous goods including organic 
and kerosene waste were kept in prep rooms for science 
classes. 

o Rainwater tanks were observed on the site. 

o The assembly hall and surrounding walkways were unable 
to be visually assessed due to ongoing examinations. 

Preliminary Conceptual 
Site Model 

Cardno identified one potential contaminant source, being the 
vermiculite ceilings which had the potential to contain asbestos. 

Conclusions and 

Recommendations  
Based on the findings of the PSI, Cardno concluded the following: 

o There is low potential for site soils to be significantly 
contaminated. 

o Should buildings containing vermiculite ceilings be 
disturbed or redeveloped, a suitably qualified hygienist 
should be present during construction works to ensure 
removal of asbestos waste. 

o Asbestos waste should be disposed of at a facility licenced 
to accept Special Waste. 
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3.2 Asbestos Management Plan (WSP, 2020) 

An asbestos management plan (AMP) was previously completed by WSP 
in June 2020 (Ref. 8261_ASB_301017_AMP_RevA).  The AMP detailed the 
presence of asbestos containing materials (ACM) at the site, and 
outlined procedures used to remediate ACM and manage asbestos 
related health risks.   

The AMP (WSP, 2020) identified surficial bonded ACM in five areas, 
located in the grassed south western portions of the site.  All locations 

were sparrow picked to remove visually accessible ACM, however WSP 
noted that ACM may have also impacted subsurface fill material.  The 
AMP assessed risk to human health to be ‘low’ provided that this material 
remained undisturbed.  Should the material be disturbed, the AMP 
recommended a Remedial Action Plan (RAP) be implemented for areas 
of ACM impacted soil. 

Locations where WSP identified surficial ACM contamination are shown 
in Attachment G. 

3.3 Fill Characterisation Assessment (MA, 2022c) 

Findings of the WSP (2020) AMP indicated the former presence of surficial 

ACM in five locations across the south western site portion.  However, 
given that fill material has been identified in these locations, MA 
considered, that there is a reasonable risk of additional ACM 
contamination at depth within the fill profile. 

In consideration of the proposed development plans, MA undertook a 
separate Fill Characterisation Assessment (FCA) via test pitting to assess 
the extent of subsurface asbestos impact within the IA in accordance 
with ASC NEPM (2013) and WA DoH (2009).  Asbestos investigation 
locations are provided on Map 04 in Attachment A.  The FCA is 
documented in report reference P2108205JC02V01, dated 11 March 
2022 and should be read in conjunction with this report. 

FCA investigations encountered a single fragment of bonded asbestos 
at depth, which, based on results of laboratory analysis and w/w% 
calculation, was found to be below the adopted HSL (0.02% w/w) 
provided in ASC NEPM (2013).  Laboratory testing of collected soil 
subsamples did not detect any AF / FA, and no PACM was observed at 
the ground surface.  Additionally, air monitoring completed by Airsafe 
reported no detections of measurable airborne asbestos fibres during 
FCA investigations.  Therefore, MA considered that fill material assessed 
to date carries a very low contamination risk for current and future site 
receptors. 
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4 Initial Field Investigations 

A walkover investigation of the site was undertaken by a senior MA 
environmental consultant on 19 May 2021 prior to intrusive investigations 
being undertaken.  School grounds and surrounding properties were 
examined for signs of potential contamination (odours, staining, 
anthropogenic material in surficial soil, etc.), or potentially 
contaminating activity (such as past filling). 

The following observations were made: 

o The south western site portion contained all classroom buildings 
and teaching facilities for the Cronulla High School campus. 

o The south western site portion was mostly covered by hardstand, 
with managed lawns and scattered trees along the western and 
southern boundaries. 

o The north eastern site portion contained grassed sports fields and 
a sports club house. 

o The batter slope located parallel with the south western boundary 
appeared to consist of fill and was an unnatural topographical 
feature.  Filling was likely undertaken to create site levels.  No 
anthropogenic inclusions, soil staining or unnatural odours were 
observed at the surface of the fill material. 

o No surficial ACM was observed during the inspection.  However, it 
should be noted that a detailed inspection of the north eastern 
site portion containing sports fields (outside the IA) was not 
undertaken as part of this assessment. 

o All site buildings and pavement were observed to be in good 
condition. 

o Cronulla Golf Course and Woolooware Wader Lagoon were 
located to the west and north west of the site, respectively.  The 
site was surrounded in all other directions by low to medium 
density residential development. 

o No obvious current potentially contaminating activities were 
noted on or adjacent to the site during the inspection. 
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5 Conceptual Site Model 

The following assessment of AEC and COPC (Table 4) has been made for 
the site based on observations from the site walkover, and the findings of 
the previous PSI (Cardno, 2020) and AMP (WSP, 2020). 

Table 5: AEC and COPC. 

AEC Description COPC 

AEC A 

Buildings  

(including 2 m 
curtilage) 

School buildings may have been constructed using 
potentially contaminating materials including PACM, 
zinc treated (galvanised) metals, and lead based 
paints. 

Pesticides and heavy metals may have been used 
underneath buildings for pest control.  

HM, OCP / OPP and 
asbestos 

AEC B 

Fill material 

Fill from unknown sources in the south western site 
portion may have introduced contamination 
including hydrocarbons, heavy metals, pesticides, PCB 
and asbestos. 

This fill material includes ‘Area E’ identified by WSP 
(2020) to be potentially impacted by ACM. 

Additionally, the site is located in an area of ‘disturbed 
terrain’, indicating that there is potential for the 
presence of fill material due to extensive soil 
disturbance or replacement from past human activity. 

HM, TRH, BTEXN, PAH, 
OCP / OPP, PCB and 
asbestos 

A conceptual site model (CSM), based on the AEC and COPC identified 
in Table 5, and the associated exposure pathways to potential receptors 
are summarised in Table 6. 

Table 6: Conceptual site model. 

Affected Media 
Soil has been identified as the primary source of contamination for the 

site. 

Potential Receptors 

Potential on site human receptors include current and future students 

and staff, as well as construction and maintenance workers. 

Potential off site human receptors include and current and future users of 
adjacent land. 

Potential ecological receptors include flora and fauna that may inhabit 

or migrate through the site and adjacent land. 

Potential Exposure 

Pathways 

Potential exposure pathways include ingestion, dermal absorption, and 
inhalation of dust (for all contaminants) and vapours (for volatile 
hydrocarbons). 

At the time of this DSI, the site surface was covered by hardstand in areas 
of higher traffic / student circulation, and managed lawns in all other 
areas.  There were also no areas of edible crop growing observed during 
inspections.  Therefore there was no easily identifiable complete 
pathway between contaminants and current receptors. 

However the proposed development may present complete exposure 
pathways where hardstand is to be removed, or subsurface material is to 
be disturbed such as during earthworks and / or excavations.  In 
particular, the area of the site containing identified filling and potential 
subsurface ACM presents an increased risk to human health should soils 
be disturbed. 
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6 Sampling, Analytical and Quality Plan 

A Sampling Analytical and Quality Plan (SAQP) was developed to ensure 
that data collected for the DSI is representative and provides a robust 
basis for site assessment decisions.  Preparation of the SAQP was 
completed in general accordance with ASC NEPM (2013) methodology 
and includes:  

o Data quality objectives (DQO).  

o Data quality indicators (DQI). 

o Sampling methodologies and procedures. 

o Analytical QA / QC.  

The following sections summarise the SAQP. 

6.1 Data Quality Objectives  

DQO were prepared as statements specifying qualitative and 
quantitative data required to support project decisions.  DQO were 
prepared in general accordance with NSW EPA (2017, 2020) and ASC 
NEPM (2013) guidelines, and are presented in Table 7. 
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Table 7: Data quality objectives. 

Step 1 

Stating the 

Problem 

This DSI has been conducted to assess potential contamination within 

investigation areas (i.e. the proposed redevelopment locations) that may be 
accessible to human and environmental receptors, in support of the proposed 
redevelopment of the IA by the NSW Department of Education. 

Step 2 

Identifying the 

Decision(s) 

To assess the suitability of the site for future land use, decisions are to be made 
based on the following questions: 

o What is the contaminant exposure pathway?  

o Has previous or current site use impacted the IA that may pose a risk 
to humans or the environment for future land use? 

o Does the IA require remediation or management prior to 
constructing the proposed development? 

Step 3 

Identification of 

Inputs to the 

Decision 

The inputs to the assessment include: 

o Data from previous reports. 

o Soil sampling at nominated locations across the IA. 

o Laboratory analytical results for relevant COPC. 

o Assessment of analytical results against site suitable guidelines. 

Step 4 

Study Boundary 

Definitions 

Study boundaries are as follows: 

o Lateral – Lateral boundary of the assessment is defined by the IA 
boundary. 

o Vertical – Vertical boundary is governed by the maximum depth 
reached during subsurface investigations. 

o Temporal – Two rounds of soil sampling has been undertaken at this 
stage. 

Step 5  

Development of 

Decision Rules 

The decision rule for this investigation is as follows: 

If the concentration of contaminants exceeds the adopted assessment 
criteria, a risk assessment is required. 

Should the risk be unacceptable, additional investigations to remediate and / 
or manage the onsite impacts, in relation to the proposed development, will 
be undertaken. 

Step 6 

Specification of 

Limits on 

Decision  Errors 

Guidance found in ASC NEPM (2013) Schedule B2 regarding 95% upper 

confidence limit (UCL) states that the 95% UCL of the arithmetic mean provides 
a 95% confidence level that the true population mean will be less than or 
equal to this value.  Therefore a decision can be made based on a probability 
that 95% of the data collected will satisfy the site acceptance criteria.  A limit 
on decision error will be 5% that a conclusive statement may be incorrect.   

Step 7 

Optimisation of 

Sampling Design 

Proposed sampling locations shall provide even coverage across the IA.  

Sampling shall attempt to ensure that critical locations are assessed, sampled, 
and analysed for appropriate contaminants of concern.  

Soil sampling locations were set subject to site access and selected using a 
combined judgemental and grid pattern across the IA. 

6.2 Data Quality Indicators  

In accordance with NSW EPA (2017), the investigation data set has been 
compared with DQI outlined in Table 8 to ensure that collected data 
meets the project needs and that DQO has been met. 
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Table 8: Data quality indicators. 

Assessment Measure (DQI) Comment 

Precision – A measure of the variability (or 
reproducibility) of data. 

Precision is assessed by calculating the relative 
percent difference (RPD) between blind field 
duplicates and primary samples.  

Data precision is deemed acceptable where 
results are 0 - 10 x EQL or where RPDs <50% (10 - 
30 x EQL) or <30% (>30 x EQL).  

Exceedance of this range may still be considered 
acceptable where heterogeneous materials 
such as fill are sampled. 

Accuracy – A measure of the closeness of 
reported data to the “true value”. 

Data accuracy is assessed by: 

o Laboratory control samples. 

o Field spikes and blanks. 

Representativeness – The confidence that 
data are representative of each media 
present on the site. 

To ensure data representativeness the following 
field and laboratory procedures are followed: 

o Ensure that the design and 
implementation of the sampling 
program have been completed in 
accordance with MA standard 
operating procedures (SOP).  

o Trip blank and trip spike samples shall 
be used for volatiles during field 
sampling to ensure no cross 
contamination or laboratory artefacts. 

o Ensure that all laboratory hold times 
are met and that sample handling and 
transport are completed in 
accordance with the MA SOP. 

Completeness – A measure of the amount of 
usable data from a data collection activity. 

To ensure data set completeness, the following is 

required: 

o Confirmation that all sampling 
methodology was completed in 
general accordance with the MA SOP. 

o COC and receipt forms. 

o Results from all laboratory QA / QC 
samples (lab blanks, lab duplicates). 

o NATA accreditation stamp on all 
laboratory reports. 

Comparability - The confidence that data 

may be considered to be equivalent for 
each sampling and analytical event. 

Comparability is maintained by ensuring that: 

o All site sampling events are undertaken 
following methodologies outlined in MA 
SOP and published guidelines. 

o NATA accredited laboratory 
methodologies shall be followed on all 
laboratory analysis. 

6.3 Methodology and Quality Assurance / Quality Control 

Site investigation and soil sampling methodology as shown in Table 9, 
was completed to meet the project DQO. 
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Table 9: Investigation and sampling methodology. 

Activity Detail / Comments 

Fieldworks Subsurface soil investigations were completed on 22 and 23 May 2021 
concurrently with the geotechnical investigation (MA, 2022a), and involved: 

o Excavation of 10 boreholes (BH101 - 110) using a 4WD mounted drill rig 
fitted with solid flight augers, to a maximum investigation depth of 
10.0 mbgl.  

o Collection and analysis of representative soil samples. 

o Collection of three QA / QC samples for laboratory analysis. 

Additional subsurface soil investigations were completed on 6 July 2022 
concurrently with the geotechnical investigation (MA, 2022b), and involved: 

o Excavation of 8 boreholes (BH201 - 208) using a 4WD mounted drill rig 
fitted with solid flight augers, to a maximum investigation depth of 
1.5 mbgl.  

o Collection and analysis of representative soil samples. 

o Collection and analysis of four surficial asphaltic cement samples. 

o Collection of one QA / QC samples for laboratory analysis. 

Sampling locations are shown in Map 03 of Attachment A, and borehole logs 
are provided in Attachment B. 

Soil and 
material 
sampling  

Soil sampling was completed by an experienced MA environmental consultant 
using a clean pair of nitrile gloves for each sample.  Samples were taken from 
the end of the clean lead auger. 

Each soil sample was placed into a laboratory supplied, 250 mL glass jar with no 
headspace to limit volatile loss, and labelled with a unique identification 
number. 

Asphaltic cement material was placed in a double Ziplock bag and labelled 
with a unique identifier. 

QA / QC 

sampling 
QA samples were collected for the initial investigation as follows:  

o A total of two soil duplicate sample was collected for intra laboratory 
analysis for the investigations undertaken. 

o Trip spike and trip blank samples were used during both soil sampling 
events. 

Sample 
handling and 
transport 

Sample collection, storage and transport were conducted according to MA 
SOP.  

Collected soil samples were placed immediately into an ice chilled cooler box.  

Samples were dispatched to a NATA accredited laboratory (Envirolab) under 
chain of custody documentation within holding times. 
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6.4 Laboratory Analytical Suite 

Laboratory analysis was carried out by Envirolab Pty Ltd a NATA 
accredited laboratory.  Summary of laboratory analyses for both 
sampling events is provided in Table 10. 

Table 10: Summary of initial soil laboratory analyses. 

COPC Primary Samples Analysed QA / QC Samples Analysed 

BTEXN  17 2 trip spike 

TRH 17 2 trip blank 

PAH 17  

Heavy metals 1 17 2 duplicate 

OCP / OPP 17  

Asbestos in soil (AS 4964) 17  

Coal tar in AC 4  

Asbestos in AC 4  

Notes 
1.Heavy metals – arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc. 
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7 Site Assessment Criteria  

The site assessment criteria (SAC) adopted for this DSI are listed in Table 
11 and derived from the ASC NEPM (2013). 

Table 11: Site assessment criteria. 

Media Adopted 

Guidelines 

Applicability 

Soil  ASC NEPM 
(2013) 

Health investigation levels (HIL) 

HIL C – Public open space was adopted based on the current 
and proposed land use as a secondary school. 

Health screening levels (HSL) 

HSL A – Residential for sand was adopted as a conservative 
measure based on proposed land use and encountered sandy fill 
and natural material. 

Ecological Investigation Levels (EIL) 

Site specific EILs were derived from methodology from ASC NEPM 
(2013) for the protection of terrestrial ecosystems for urban 
residential areas and public spaces.   

The following physiochemical properties were conservatively 
selected based on site observations, data from the NSW eSPADE 
website, and results of acid sulfate soils testing completed as part 
of the geotechnical investigation (MA, 2021). 

o 6.3 pH 

o CEC value of 7.5 cmol/kg 

o Contamination is considered as “aged” (>2 years) 

o From an area of “high” traffic volumes. 

Ecological Screening Levels (ESL) 

ESLs for urban residential and public open space for coarse soil 
were adopted based on proposed land use and encountered fill 
and natural material. 

Management Limits 

Management limits for residential, parkland and public open 
space for coarse soil were adopted based on proposed land use 
and encountered fill and natural material. 

Asbestos 

Assessed on a detect / non-detect basis. 
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8 Results 

8.1 General Field Observations 

Subsurface contamination investigation works were undertaken on 22 
and 23 May 2021, and 6 July 2022; both of which were undertaken 
concurrently with geotechnical investigations (MA, 2021 and MA, 2022).  

All testing locations and borehole spoil did not observe any signs of 
contamination (odours, staining, anthropogenic inclusions etc.).  Site 
structures and conditions had remained generally unchanged between 
the times of both inspections. 

8.2 Soil Conditions 

Intrusive soil investigations on 22 and 23 May 2021 observed the following: 

o Boreholes excavated in the grassed site portions at the top of the 
batter along the south western boundary (BH103 – 105, 109 and 
110) encountered overlying sandy fill material, to between 1.1 
and 3.7 mbgl. 

o Anthropogenic inclusions consisting of nails, concrete, brick and 
glass fragments were observed in fill layer for BH104, BH109 and 
BH110.  No signs of odours and staining or other forms of 
anthropogenic inclusions (other than listed above) were observed 
within the subsurface soil profile. 

o Sandy topsoil was encountered to 0.3 mbgl in BH108 (located 
below the batter). 

o Remaining boreholes were conducted in paved areas 
(pavement thickness of approximately 100 mm).  BH102 
encountered a layer of sandy fill material beneath pavement, to 
a depth of 0.4 mbgl. 

o Naturally occurring marine / aeolian sands were observed 
underlying fill material, pavement or topsoil in all boreholes, to a 
maximum target depth of 10.0 mbgl. 

Intrusive soil investigations on 6 July 2022 observed the following: 

o Borehole excavations undertaken on asphalt pavement 
encountered overlying gravelly and sandy fill material (either 
roadbase placed to form the pavement or shallow disturbed 
natural sands) to 0.6 mbgl. 
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o Naturally occurring marine / aeolian sands were observed 
underlying fill material and asphalt pavement in all boreholes, to 
a maximum target depth of 1.5 mbgl. 

Borehole locations are shown on Map 03 in Attachment A and borehole 
logs are provided in Attachment C. 

8.3  Groundwater Conditions 

Initial borehole investigations (22 and 23 May 2021), groundwater inflow 
was encountered within marine sands in all boreholes except BH110, at 
depths ranging from 1.5 mbgl to 5.5 mbgl.  Four existing groundwater 
wells (MW01 – MW04) were identified adjacent to Building M in the 
access lane in the south eastern portion of the site.  Well depths and 
measurements are summarised in Table 12.  MW04 was not measured as 
the well cover was not able to be removed at the time of investigations. 

Table 12: Well details. 

Well ID Total Depth of Well (mbgl) Depth to Water 1 (mbgl) Depth to Water (mAHD) 

MW01 6.60 4.60 0.69 

MW02 6.20 4.30 1.10 

MW03 6.00 4.21 1.14 

MW04 N/A 2 N/A 2 N/A 2 

Notes 
1.  Recorded 23 May 2021. 
2. N/A – access to well not available during inspection. 

Based on groundwater depths encountered in boreholes and existing 
wells, a permanent groundwater table is expected within the underlying 
marine sands at approximately 0.5 – 1.5 mAHD.  No odours were 
detected from within the accessible groundwater wells. 

Groundwater inflow was not encountered during the second 
investigation (6 July 2022), however borehole termination depths were 
significantly shallower (1.5m below grade). 

It is noted that the groundwater wells were not observed during the 
second round of intrusive investigations.  We assume that the wells had 
either been rmeoived or buried as a result of recent road works 
undertaken in the access lane in the south eastern portion of the site. 

Should further information on site hydrogeology and permanent 
groundwater levels be required (e.g. level fluctuations and 
gradient / flow direction), additional investigations would need to be 
carried out (i.e. installation of groundwater monitoring 
wells / piezometers as well as long-term monitoring with data loggers). 
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8.4 Analytical Results 

The following sections summarise the results of laboratory analysis.  
Detailed tabulated results showing individual sample concentrations 
compared to the adopted SAC are available in Attachment D. 

Laboratory analytical documentation is available in Attachment F.  

8.4.1 Soil Results 

Laboratory analytical results for soil samples are summarised in Table 13. 

Table 13: Summary of soil analytical results.  

Analyte Results Compared to SAC 

Heavy metals HIL 

All results below SAC. 

EIL 

All results below SAC. 

TRH/BTEXN HSL 

All results below SAC. 

ESL 

All results below SAC. 

Management Limits 

All results below SAC. 

OCP/OPP  HIL 

All results below SAC. 

EIL 

All results below SAC. 

PAH HIL 

All results below SAC. 

HSL 

All results below SAC. 

EIL 

All results below SAC. 

ESL 

All results below SAC. 

Asbestos in soil No asbestos detected. 

Coal tar in AC No coal tar detected. 

Asbestos in AC No asbestos detected.  

8.5 Preliminary Waste Classification 

8.5.1 Soil 

17 soil samples, selected as representative of site fill and natural soil 
material, were analysed for hydrocarbons (TPH, BTEXN and PAH), heavy 
metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel and 
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zinc), organochlorine and organophosphorus (OC / OP) pesticides and 
asbestos in soil. 

Initial laboratory results indicated that all results did not exceed the 
specific contamination concentration (SCC) for general solid waste 
(SCC1), and contamination threshold (CT) limit for general solid waste 
(CT1) apart for nickel in BH201/0.2-0.3 and BH204/0.2-0.3.  

Further analysis using toxicity characteristic leaching procedure (TCLP) 
was carried out, which indicated that the nickel leachability in 

BH201/0.2-0.3 and BH204/0.2-0.3 were less than TCLP1.  

A summary of chemical analysis for the waste classification is in 
Attachment D and laboratory certificates. 

From visual inspection and review of laboratory results, insitu fill is 

preliminary classified as General Solid Waste (non putrescible), in 
accordance with NSW EPA (2014a). 

8.5.2 Asphaltic Cement 

Four asphaltic cement samples (0-0.05 mbgl) from existing paved areas 
were analysed for presence / absence of coal tar and asbestos.  

Laboratory analysis confirmed that no coal tar or asbestos was identified 
in any sample. 

Therefore, the existing asphaltic cement in the IA meets the requirement 
of the NSW EPA (2014b) reclaimed asphalt pavement exemption and 
can be reused or recycled as outlined in Section 7 of NSW EPA (2014b). 

8.5.3 Asbestos 

Any fill and surface soils within the IA as noted as being potentially 

impacted by ACM are pre classified as special waste (asbestos waste) 
as outlined in MA’s FCA (2021) and summarised in Section 3.3 of this 
report. 

8.6 Data QA / QC 

Field QA / QC data was collected as per the SAQP.  A review of QA / 
QC procedure has been completed and is presented in the data 
validation report in Attachment E.  

The report concludes that data is suitable for the purposes of the 
assessment. 
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9 Discussion and Conclusion 

This DSI was undertaken by MA to provide an assessment of potential 
land contamination issues at Cronulla High School, and determine site 
suitability for the proposed redevelopment which involve bulk earthworks 
as shown on the architectural plan in Attachment B.  The DSI was 
conducted in general accordance with the project SAQP (Section 6). 

Based on the scope of this DSI and the previously prepared FCA (2022c), 

the adopted sampling density does present a full site characterisation in 
accordance with NSW EPA (1995) sampling guidelines.  Subsurface 
investigation locations were selected to provide a general coverage of 
these areas, particularly targeting proposed earthwork and construction 
areas where filling and potential asbestos contamination was identified 
through reviews of the previous PSI (Cardno, 2020) and AMP (WSP, 2020), 
as well as observations from our site walkover.  Due to access restrictions, 
however, subsurface investigations could not be conducted within 
existing structure footprints. 

Sandy fill material was generally encountered in borehole locations 
along the south western site boundary, to depths of between 1.1 mbgl 
(BH109), and 3.7 mbgl (BH110).  Thin layers of fill material were also 
encountered below the asphalt road surface in BH102, and BH201 to 
BH204 to a depth of 0.6 mbgl, however this material appeared to be 
predominantly associated with imported roadbase material for 
pavement and disturbed natural soils directly below.  All boreholes 
encountered underlying marine sands to target depths of up to 10 mbgl. 

Based on borehole testing and observations of existing groundwater 
wells, no groundwater odours or other obvious signs of contamination 
were noted.  We do not expect groundwater to be a source or receptor 
of contamination. 

Soil samples were collected from all main soil horizons within each 
borehole, and representative samples of fill material (where fill was 
present) or surficial marine sands were laboratory tested for COPC.  
Laboratory results (Envirolab report 269822 and 299900) found 
contaminant concentrations to be below the adopted SAC in all 
samples.  No ACM was observed in any borehole, and only trace 
anthropogenic inclusions were observed in fill material in BH104, BH109 
and BH110.  However, we note that subsurface investigation works were 
limited to boreholes, thereby limiting the capacity to visually assess 
subsurface material.  

Based of visual inspection and laboratory analysis, the preliminary waste 
classification of site fill material is General Solid Waste (non putrescible) 
apart from material potentially impacted by ACM which will also be 
classified as special waste (asbestos waste).  Natural soils are expected 
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to be considered virgin excavated natural material (VENM), based on 
the limited natural soil testing undertaken as part of this DSI and 
consideration that soil material is not acid sulfate impacted (MA, 2022a).  
The existing asphaltic cement pavement surface within the IA is also 
suitable for re use as it does not contain asbestos or coal tar. 

All investigation locations assessed as part of this DSI were found to carry 
a very low risk of chemical contamination based on assessment against 
NEPM (2013) guidelines.  However, given that the proposed 
redevelopment works involve bulk earthworks within the IA, the IA can 
only be considered suitable subject to the implementation of a RAP for 
areas of ACM impacted soils (outlined by blue hatches in Map04 of 
Attachment A) as recommended in the AMP (WSP, 2020). 

If any other soil material not identified as part of this assessment is to be 
removed from site, additional formal waste classification assessment shall 
be required in accordance with the NSW EPA Waste Classification 
Guidelines (2014). 
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10 Limitations 

This DSI was undertaken in accordance with current industry standards.   

It is important to note that no land contamination study can be 
considered to be a complete and exhaustive characterisation of a site 
nor can it be guaranteed that any assessment shall identify and 
characterise all areas of potential contamination or all past potentially 
contaminating land uses.  This is particularly the case where onsite filling 

has occurred, or sampling is affected by to restrictions to site access.  
Therefore, this report should not be read as a guarantee that only 
contamination identified shall be found on the site.  Should material be 
exposed in future which appears to be contaminated, additional testing 
may be required to determine the implications for the site.  The 
management of such ‘unexpected finds’ is to be included in the 
proposed site RAP.  

Martens & Associates Pty Ltd has undertaken this assessment for the 
purposes of assessing potential site contamination.  No reliance on this 
report should be made for any other investigation or proposal.  Martens 
& Associates Pty Ltd accepts no responsibility, and provides no 
guarantee regarding the characteristics of areas of the site not 
specifically studied in this investigation. 
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Attachment B: Proposed Development Plans 
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Attachment C: Borehole Logs 



 

 

 

martens 
 

DSI: Cronulla High School, Captain Cook Drive, Cronulla, NSW 
P2108205JR01V02 – August 2022 

 

 

Attachment D: Laboratory Summary Tables 



 

 

 

martens 
 

DSI: Cronulla High School, Captain Cook Drive, Cronulla, NSW 
P2108205JR01V02 – August 2022 

 

 

Attachment E: Data Validation Report 
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Sample Handling 

Lab Report Sample Chain of 

Custody (COC) 

Procedures 

Sample  

Preservation 

Sample Receipt 

Notification 

Matches COC 

Samples 

Analysed Within 

Holding Time 

269822 - S Pass Pass Pass Pass 

299900 - S Pass Pass Pass Pass 

Precision / Accuracy  

Lab Report Analysed by 

NATA Laboratory 

Trip Spike and 

Blank Used 

Adequate 
Duplicates 

Analysed 

Field Rinsate 

Analysed 

269822 - S Pass Pass Pass NA 

299900 - S Pass Pass Pass Pass 

Trip spike and blank were reported within the acceptable recovery 
range. 

Trip blank reported less than LOR for volatile analysis. 

As dedicated sampling equipment were used during the investigation, 
no rinsate was required. 

Duplicates/ laboratory QA / QC  

Lab Report Field RPD Laboratory 

Surrogate 

Recovery 

Laboratory 

Duplicate 

RPD 

Lab Blank 

and Matrix 

Spike 

Recovery 

Laboratory 

Control 

Sample 

269822 - S Fail Pass Pass Pass Pass 

299900 - S Fail Pass Pass Pass Pass 

RPD control limits were exceeded for nickel between primary sample 
BH105/0.1-0.2, and duplicate sample DUP101 (100% RPD) and BH201/0.2-
0.3 and DUP01 (51%), and copper for BH201/0.2-0.3 and DUP01 (61%).  
Chemical concentrations in these samples were well below adopted 
SAC, and RPD exceedances were likely attributed to natural 
heterogeneity of encountered fill material.  As such, the exceeding RPD 
values are not considered grounds for rejecting the data set. 
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Attachment F: Laboratory Certificates 
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  Attachment G: AMP (WSP, 2020)
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Attachment H: Unexpected Finds Protocol 

It is considered possible that unexpected situations may occur during 

stripping or bulk earthworks, including the possibility to uncover 

unidentified environmental concerns.  A site contingency plan for 

managing unexpected situations is to be prepared by the Contractor to 

address unexpected finds. All site personnel are to be aware of their 

responsibilities under the unexpected finds protocol and are to report 

any potential signs of contamination to the site manager immediately. 

Potential signs of contamination may include (but are not limited to): 

o Any potential asbestos containing material (PACM) observed 

within soil, e.g. fibrous cement sheeting or piping (intact or 

fragmented); 

o Any unnatural material or fill material not previously identified; 

o Any uncovered anthropogenic material within soil not previously 

identified; 

o Any fuel or oil spills; 

o Any unnatural soil staining or odours within excavated soil. 

In the event the contractor uncovers unexpected finds during remedial 

works, the following steps are to be undertaken: 

1. Cease all work in the area and notify site foreman / manager and 

environmental consultant. 

2. Notify any relevant authorities (e.g. fire brigade) if an emergency 

response is required. 

3. Construct temporary barricading to prevent worker / public 

access to any unexpected and / or unknown substances. 

4. Install appropriate stormwater diversion and sediment controls as 

required. 

5. Notify relevant authorities that the contractor is legally required to 

notify (e.g. EPA and / or Council). 

6. Site foreman / manager is to arrange site inspection by the 

environmental consultant to assess the unexpected find and 

determine if any sampling or remedial action is required in the 

area. 

The environmental consultant shall prepare an assessment outlining the 

nature and extent of contamination, and remediation or management 
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procedures required to address the unexpected find. If remedial action 

is required, written validation of each unexpected find is to be prepared 

by MA and provided to the contractor prior to the recommencing of 

works ceased as a result of the unexpected find. 

 


