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ABBREVIATIONS 

ABC Ambient background concentration 

ACL Added contaminant limit 

ACM Asbestos containing material 

BTEX compounds Benzene, toluene, ethylbenzene and xylene 

CEC Cation exchange capacity 

CHCs Chlorinated hydrocarbons 

CSM Conceptual site model 

DoE Department of Education 

DP Deposited Plan 

DQI Data quality indicator 

DQO Data quality objective 

DSI Detailed site investigation 

EIL Ecological investigation level 

ESL Ecological screening level 

F1 TRH C6-C10 minus BTEX compounds 

F2 TRH >C10-C16 minus naphthalene 

HIL  Health investigation level 

HSL Health screening level 

LEP Local environmental plan 

LGA Local government area 

mAHD Metres Australian Height Datum 

mBGL Metres below ground level 

NATA National Association of Testing Authorities 

NEPM National Environment Protection (Assessment of Site Contamination) Measure 1999 
(as amended 2013) 

NL Non-limiting 

NSW EPA New South Wales Environment Protection Authority 

OCPs Organochlorine pesticides 

OPPs Organophosphate pesticides 

PAHs Polycyclic aromatic hydrocarbons 
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PCBs Polychlorinated biphenyls 

PID Photo-ionisation detector 

PQL Practical quantitation limit 

QA/QC Quality assurance/quality control 

RPD Relative percentage difference 

SOP Standard operating procedure 

SCC Specific Contaminant Concentration 

TESA Target Environmental Site Assessment 

TCLP Toxicity characteristic leachate procedure 

TEQ Toxicity equivalent quotient 

TRH Total recoverable hydrocarbons 

VOCs Volatile organic compounds 
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2.5 GEOLOGY 
According to the Newcastle 1:100,000 Soil Landscape Series Sheet the greater school property falls within the Millers 
Forest and Tea gardens Variant A soils landscapes, classified as alluvial. Typical lithology includes sand, silt, clay, and 
gravel with some residual and colluvial deposits.   

The NSW Planning Portal indicated that most of the soil within the greater school property is classified as Class 4 - acid 
sulfate soils (ASS). These are soils where ASS is likely to be found beyond 2 metres below the natural ground surface. 

2.6 HYDROGEOLOGY 
A review of the licensed borehole registers on the NSW Government Water Information website 
(http://realtimedata.waternsw.gov.au/water.stm) indicated that there are 2 registered groundwater bores (GW064149 
and GW0066784) within 500 m of the site. The groundwater bores were used for monitoring purposes on private sites. 
The closest registered groundwater bore was located approximately 43 m north-east of the greater school property.   

The groundwater flow direction is expected to be westward, following the overall flow path of the Hunter River towards 
the river mouth at Newcastle and considering regional topography, geology, and hydrology. 

2.7 REGULATORY DATA BASE REVIEW 
The NSW EPA holds a record of sites notified as potentially contaminated (https://www.epa.nsw.gov.au/your-
environment/contaminated-land/notified-and-regulated-contaminated-land/list-of-notified-sites). The record indicates 
that one site, Bogas (Former Caltex) Service Station, 3 Speedy Lock Lane (searched on 04/01/2023), has been reported 
to the NSW EPA within a 500-metre radius of the site, approximately 230 m north-west of the site. Based on the 
inferred groundwater flow direction, it has the potential to be a source of groundwater and vapour contamination to the 
site.  

Additionally, the NSW EPA record of licences issued under the Protection of the Environment Operations Act 1997 
indicates that there are no active licences at or immediately adjacent to the site (searched on 04/01/2023). 

There is one site listed in the per- and poly-fluoroalkyl substances (PFAS) Investigation and Management Programs 
within the 500 m search radius, that being: Total Fire Solutions PFAS investigation site. It is unlikely that the site will 
be affected by PFAS from that location due to the inferred western groundwater flow. The location of the site is not 
within the PFAS Management Area around RAAF Williamtown, which is located approximately 8 km to the east. The 
location of the site is also not downgradient of the base. Furthermore, there are no groundwater extraction activities 
taking place on site. The possibility of PFAS contamination at the site is regarded as being low. 
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identified had access to it restricted. This restriction is currently still in place to users of the greater school property.  To 
date across the site, this asbestos fine is the only positive identification of friable materials across the wider school 
property.   

The most recent investigation works conducted prior to this assessment was the heritage investigation works completed 
under controlled asbestos conditions in accordance with the SSAMP. Asbestos containing material was identified in the 
excavation locations during the heritage investigation works the three excavation locations. A makesafe certificate and 
site plan were provided to the client following the completion of the works. 

Based on previous works conducted at the site, the Site-Specific Asbestos Management Plan for the school considers all 
areas within the school property impacted with asbestos contamination and the SSAMP specifies that any excavated or 
impacted soil material is required to be treated as asbestos containing accordingly. The relevant certificates of analysis 
and site plans indicating the confirmed locations of asbestos samples at the site from relevant historical investigations 
are presented for reference in Appendix G.  Asbestos identified during the TESA fieldwork and the archaeological 
investigations in 2023 are presented in Figure 9 of Appendix A. 
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Table 6.2 Laboratory sampling and analysis plan 
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Primary Investigation Analytical Scope (Areas 1, 2, 3) 

Primary Samples 

Total 

60 44 44 10 

Intra-laboratory Duplicate - 4 3 3 

Inter-laboratory Duplicate - 4 3 3 

Trip Blank/Trip Spike - - 2 (excluding 
PAH) 

- 

Contingency 1B Analytical Scope (Areas 4 and 7) 

Primary Samples 

Total 

69 42 42 20 

Intra-laboratory Duplicate - 4 3  

Inter-laboratory Duplicate - 4 3  

Trip Blank/Trip Spike - - 2 (excluding 
PAH) 

- 

TRH Total recoverable hydrocarbons 

BTEX compounds Benzene, toluene, ethylbenzene and xylene 

PAHs Polycyclic aromatic hydrocarbons 

8 heavy metals Arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc 

OCPs/OPPs Organochlorine pesticides/organophosphate pesticides 

PCBs Polychlorinated biphenyls 
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NEPM 2013). The adopted asbestos in soil assessment criteria for soil have been provided in Table 7.1.  
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ANALYTE LOW DENSITY RESIDENTIAL LAND USE PUBLIC OPEN SPACE LAND USE MAINTENANCE/EXCAVATION WORKERS 

HSL A/B (IN SAND)1 (mg/kg) DIRECT 
CONTACT3 

(mg/kg) 

HSL C (IN SAND)1 (mg/kg) HIL C2 
(mg/kg) 

DIRECT 
CONTACT3 

(mg/kg) 

HSLS (IN SAND)4 (mg/kg) DIRECT 
CONTACT3 

(mg/kg) 
0 TO 
<1 m 

1 TO 
<2 m 

2 TO 
<4 m 

4 m + 0 TO 
<1 m 

1 TO 
<2 m 

2 TO 
<4 m 

4 m + 0 TO 
<2 m 

2 TO 
<4 m 

4 m + 

Copper - - - - - - - - - 17,000 - - - - - 

Lead - - - - - - - - - 600 - - - - - 

Mercury - - - - - - - - - 80 - - - - - 

Nickel - - - - - - - - - 1,200 - - - - - 

Zinc - - - - - - - - - 30,000 - - - - - 

(1) NEPM (2013) Schedule B1 Table 1A(3) Soil HSLs for vapour intrusion (mg/kg) 
(2) NEPM (2013) Schedule B1 Table 1A(1) Health investigation levels for soil contaminants (mg/kg) 
(3) CRC CARE (2011) Table B4 Soil HSLs for direct contact (mg/kg) 
(4) CRC CARE (2011) Table B3 Soil HSLs for vapour intrusion (mg/kg) 
(5) Benzo(a)pyrene toxicity equivalent quotient (TEQ), calculated as a sum of weighted selected PAHs. Further details available in NEPM (2013) Schedule B2 
(6) HIL for chromium VI adopted for total chromium as a conservative approach 
(7) Inorganic mercury 
- No assessment criteria available 

NL Non-limiting due to maximum vapour concentrations being below the acceptable health risk level 
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Table 7.4 NSW EPA soil criteria for waste classification 
 

GENERALSOLID WASTE RESTRICTED SOLID WASTE 

NO TCLP WITH TCLP TEST NO TCLP WITH TCLP TEST 

CT1 
(mg/kg) 

TCLP1 
(mg/L) 

SCC1 
(mg/kg) 

CT2 
(mg/kg) 

TCLP2 
(mg/L) 

SCC2 
(mg/kg) 

TRH & BTEX 

TRH C6-C9  650 - - 2,600 - - 

TRH C10-C36  10,000 - - 40,000 - - 

Benzene 10 - - 40 - - 

Toluene 288 - - 1,152 - - 

Ethylbenzene 600 - - 2,400 - - 

Xylene (total) 1,000 - - 4,000 -  

PAHs 

Benzo(a)pyrene 0.8 0.04 10 3.2 0.16 23 

Total PAHs 200 - - 800 - - 

HEAVY METALS 

Arsenic 100 - - 400 - - 

Cadmium 20 - - 80 - - 

Chromium (Vi) 100 - - 400 - - 

Lead 100 - - 400 - - 

Mercury 4 - - 16 - - 

Nickel 40 - - 160 - - 

PCBs & OCPs 

Total PCBs <50 - - <50 - - 

Scheduled chemicals 
(incl. OCPs) 

<50 - - <50 - - 

 

 





 

 

 
 

Project No PS135419 
Targeted Environmental Site Assessment 
36 Elkin Avenue, Heatherbrae NSW  
Department of Education, School Infrastructure Asset Management Unit  

WSP 
March 2023 

Page 34 
 

One positive asbestos soil sample result was identified in TP1_07_0.1 and one ACM fragment was observed in 
TP2_14_0.1. Additional asbestos containing materials were identified in a further six locations across the site during the 
heritage investigation works conducted prior to the fieldworks for this investigation. ACM fragments were identified at 
the ground surface outside the investigation area, and within some heritage excavation locations. The locations where 
asbestos was identified during the heritage and contamination assessment works are provided in Figure 9 of 
Appendix A. Based on previous works conducted at the site, the Site-Specific Asbestos Management Plan for the school 
considers all areas within the school property impacted with asbestos contamination and the SSAMP specifies that any 
excavated or impacted soil material is required to be treated as asbestos containing accordingly. Based on these sample 
results and factors, the waste classification for the assessed material has an Asbestos - Special Waste classification. 

Laboratory analysis results are presented in Appendix F. Chemical waste classification results are presented in Table B2 
Appendix B. 
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13.4 DISCLAIMER 
No warranty, undertaking or guarantee whether expressed or implied, is made with respect to the data reported or the 
Conclusions drawn. To the fullest extent permitted at law, WSP, its related bodies corporate and its officers, employees 
and agents assumes no responsibility and will not be liable to any third party for, or in relation to any losses, damages or 
expenses (including any indirect, consequential or punitive losses or damages or any amounts for loss of profit, loss of 
revenue, loss of opportunity to earn profit, loss of production, loss of contract, increased operational costs, loss of 
business opportunity, site depredation costs, business interruption or economic loss) of any kind whatsoever, suffered on 
incurred by a third party. 
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