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Limitations 
Environmental Risk Sciences Pty Ltd has prepared this report for the use of Tanner Kibble Denton 
Architects and the NSW Department of Education in accordance with the usual care and 
thoroughness of the consulting profession. It is based on generally accepted practices and 
standards at the time it was prepared. No other warranty, expressed or implied, is made as to the 
professional advice included in this report.  

It is prepared in accordance with the scope of work and for the purpose outlined in the Section 1 of 
this report. 

The methodology adopted and sources of information used are outlined in this report. 
Environmental Risk Sciences has made no independent verification of this information beyond the 
agreed scope of works and assumes no responsibility for any inaccuracies or omissions. No 
indications were found that information contained in information provided for use in this assessment 
was false. 

This report was prepared in July/August 2016 and is based on the information provided and 
reviewed at that time. Environmental Risk Sciences disclaims responsibility for any changes that 
may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in 
any other context or for any other purpose or by third parties. This report does not purport to give 
legal advice. Legal advice can only be given by qualified legal practitioners. 
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Executive Summary 

 

The sampling of surface soil on the site of the proposed temporary school located in Ultimo 
identified the presence of elevated concentrations of lead and carcinogenic PAHs, as BaP TEQ. 
Both these chemicals are common contaminants in soil in urban areas in major cities like Sydney.  

Carcinogenic PAHs in Soil 

A detailed review was undertaken based on the concentrations of carcinogenic PAHs found in soil 
in areas and is documented on page 9 of this report. This review considered how the soil would be 
accessed when used as a temporary primary school, and the health effects that have been 
associated with exposure to carcinogenic PAHs. All risks evaluated were considered low and 
acceptable. 

Lead in Soil 

Elevated lead concentrations were found in soil at one location out of the 33 locations that were 
sampled during the investigation by Environmental Investigation Services (EIS). This location is 
annotated as BH10 on the plan provided in Figure 2. However, children and teachers will not be 
able to access soil at this location because it is underneath the proposed decking and outside the 
proposed school security fence.  

An Environmental Management Plan (EMP) will be commissioned to ensure the soil at this location 
remains inaccessible to staff and children. The presence of these lead impacts at BH10 would need 
to be further considered once the temporary school is closed if the site is to be reused for 
recreational purposes. 

No other concentrations of lead were reported that would be of concern for the proposed use of the 
site as a primary school.  

Other Contaminants 

The investigation at the site also evaluated whether volatile chemicals, landfill gas or asbestos were 
present. The investigation did not find asbestos to be present in any sample. No landfill gas was 
measured in any of the locations tested. A conservative screening approach for volatile chemicals 
found in soil vapour which assumed long term daily exposure has shown that none are present at 
levels that are of concern.  

Overall Outcome 

The assessment undertaken determined that the site is suitable for the proposed use as a 
temporary primary school. 

 

 

 

 



   

Human Health Risk Assessment – Temporary Public School, Ultimo, NSW    1 | P a g e  
Ref: EIS/16/ULTSCH001-B 

Section 1 Introduction 

1.1 Background 
Environmental Risk Sciences Pty Ltd (enRiskS) has been commissioned by Tanner Kibble Denton 
Architects on behalf of the NSW Department of Education to conduct a quantitative human health 
risk assessment (HHRA) in relation to the presence of contamination in soil at the site of the 
proposed temporary school at Wentworth Park South, Off Wentworth Park Road, Ultimo, NSW (1 
and 5 Wentworth Park Road, Glebe), including an area to the south on Wattle Street, Ultimo (the 
site) (Figures 1a and 1b).  

Currently, it has been proposed to relocate Ultimo Public School temporarily to part of Wentworth 
Park while the school is rebuilt and expanded. It is understood that the temporary school will involve 
the placement of a number of single story demountable buildings on the park, including 
administration, library, hall, canteen and amenities buildings plus classrooms.  

Historically, the park was a swamp that was infilled in the late 1800s. Since then it has been used 
for a variety of commercial/industrial purposes such as a wool store and an army camp.  

EIS has undertaken a detailed site investigation of soils across the site. The work has included 
collection of soil samples for analysis in accordance with national and state guidance, assessment 
of soil vapour for hazardous ground gases like methane as well as volatile chemicals like petroleum 
hydrocarbons. The main source of contamination at the site is the fill that was brought onto the site 
to fill and level the land surface.  

The investigations undertaken by EIS identified the presence of elevated concentrations of metals 
and polycyclic aromatic hydrocarbons (PAHs) in the soil at the site. Two locations have 
concentrations of lead above the most conservative health investigation level (HIL) specified in 
national guidance – HIL-A for low density residential land use. Slightly elevated levels of 
benzo[a]pyrene equivalents (which includes all the carcinogenic PAHs) are present in most surface 
soils at the site with two locations reporting more elevated levels. These chemicals are likely to be 
present in the fill due to the use of ash in fill historically. PAHs in ash are known to be highly bound 
up in the ash particles and not readily available to people even when they come into direct contact. 

Low levels of some volatile chemicals relating to petroleum hydrocarbons were also detected in soil 
vapours.  

1.2 Objectives 
The overall objectives of the HHRA presented in this letter are to determine if the site is suitable for 
use as a temporary public school. 

More specifically the HHRA has been undertaken to address the following: 

 Review existing data to determine appropriate data for risk assessment; 
 Estimate the risks posed to human health for the following exposure groups:  

o School Child 
o Teacher 
o Intrusive maintenance worker 

 If required, determine the need to implement any risk management measures on the site to 
mitigate any risks identified. 
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The assessment has addressed on-site risks to human health only based on the proposed use of 
the site for a temporary school, where the buildings will comprise single level demountable 
buildings. This assessment has not addressed ecological risk issues or off-site human health risks. 

1.3 Methodology 
The methodology adopted for the conduct of this HHRA is in accordance with the relevant National 
protocols/ guidelines including: 

 enHealth (enHealth 2012a) Environmental Health Risk Assessment, Guidelines for 
Assessing Human Health Risks from Environmental Hazards; 

 enHealth (enHealth 2012b) Australian Exposure Factor Guide; 
 ASC NEPM National Environmental Protection Measure – Assessment of Site 

Contamination including: 
o Schedule B1 Investigation Levels for Soil and Groundwater (NEPC 1999 amended 

2013a) 
o Schedule B4 Guideline on Site-Specific Health Risk Assessment Methodology (NEPC 

1999 amended 2013b) 
o Schedule B7 Guideline on Derivation of Health-Based Investigation Levels (NEPC 

1999 amended 2013c) 
o Toolbox Note – Key principles for the remediation and management of contaminated 

sites; and  
 CRC CARE Technical Report no.23, Petroleum hydrocarbon vapour intrusion assessment - 

Australian guidance (CRC CARE 2013). 

 

Where required, additional guidance has been obtained from relevant Australian and International 
guidance consistent with current industry best practice, such as that available from the USEPA and 
the World Health Organisation (WHO). 
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Section 2 Review of Data 

2.1 Available Data 
Information relevant to the nature and extent of contamination on the site is available from the 
following reports: 

 EIS 2016a, Stage 1 and Preliminary Stage 2 Environmental Site Assessment for Proposed 
Temporary School at Wentworth Park South, Off Wentworth Park Road, Ultimo, NSW. 
Report prepared by EIS dated 2 June 2016. 

 EIS 2016b, Additional Environmental Site Assessment for Proposed Temporary School at 
Wentworth Park South – Wattle Street, Ultimo, NSW. Report prepared by EIS dated 15 July 
2016. 

2.2 Site Details and Conceptual Site Model (CSM) 
The temporary school will cover a portion of Wentworth Park and will access another portion of the 
Park for play during lunch and sporting activities. The combined site area is approximately 12000 m2 
in size and is essentially flat. The temporary school will occupy 4702 m2. The extra area the children 
will be able to access covers 7030 m2.  

The temporary school will include demountable classrooms and play areas (refer to Attachment A 
for the proposed site layout).  

Intrusive works undertaken at the site by EIS has identified that the subsurface comprises: 

 Pavement: asphalt is present in some areas; 
 Fill: surface to typical depths of 1.5 m, but extending to 4.8 m in some areas comprising silty 

clay and silty sand with gravel, ash, slag, glass, timber and plastic. These materials were 
noted to be poorly compacted; and 

 Natural soil: beneath the fill and comprising estuarine soil described as silty clay, silty sandy 
clay, silty sand and sand. These materials were noted to have an organic odour in some 
location. 

Groundwater was encountered at 2.3 to 4 m below ground level during the site investigations. No 
significant excavations are proposed in developing the temporary school. No other activities are 
proposed as part of the operation of the school which would allow people to come into contact with 
groundwater (i.e. no bores to extract groundwater are proposed). Any volatile issues that are 
present in the subsurface that may be derived from groundwater (and soil) will be addressed 
through the review of soil vapour data in Section 2.4 of this report. Hence no further assessment of 
direct contact with groundwater is required. 

Based on the available history for the site (EIS 2016a) potential sources of contamination at the site 
include the importation of fill materials (including importation of man-made fill materials), commercial 
use of parts of the site, off-site commercial uses and the presence of hazardous building materials. 

Based on the available information on the former and proposed site uses, the following exposure 
populations and pathways require further consideration in this assessment. 
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Naphthalene 0.6 -- 11000 C 3 N N 
Total PAH 130 38 4000 N 300 N N, refer to Note 1 
Aldrin & dieldrin 0.7 -- 45 N 6 N N 
TRH >C16-C34 1000 -- 27000 C, 3500 M 5300 C, 2500M N 
TRH >C34-C40 510 -- 38000 C, 10000 M 6300 C, 10000M N 

Notes: 

-- = not analysed in sampling round undertaken in July 2016 as key chemicals for the site identified in earlier sampling 
N  = NEPM (2013) HIL “A” relevant to low density residential land use (relevant to use of the site for a primary school) and HIL “D” 
relevant to exposures by teachers, and direct contact exposures during short term intrusive works. Where a HSL relevant to the vapour 
inhalation pathway is adopted the criteria is based on shallow soil impacts (0 to <1 m depth) in sand. 
C = CRC CARE Health Screening Levels (HSLs) for (CRC CARE 2011) for direct contact exposures (as this is the only relevant 
exposure pathway and/or the vapour criteria outlined in the NEPM are not limiting). 
Note 1: Total PAHs are not included as a key chemical. The total PAHs reported include the carcinogenic PAHs that have been 
assessed separately. The total PAH concentration reported is less than the adopted guideline and hence there is no requirement to 
assess any other individual PAH in this assessment. 

On the basis of the above screening level review, only lead and carcinogenic PAHs in soil require 
further review. These exposures are further discussed in the following sections. 
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2.6 Evaluation of Lead in Soil 
There are no concentrations of lead reported in surface soils in Area 2 that exceed the health based 
soil screening guideline presented in Table 4, relevant to the proposed use of the site. 

The maximum concentration of lead in soil, 1600 mg/kg reported in Area 1 (a duplicate sample 
only), exceeds the adopted health based soil screening guideline for potential exposures of primary 
school students (significantly exceeding the guideline of 300 mg/kg) as well as teachers and 
intrusive workers (just exceeding the guideline of 1500 mg/kg). The sample from this location was 
analysed by split and sent to 2 laboratories for analysis. This is a normal part of checking the quality 
of the results.  

It is noted that the primary sample for this sample location reported a significantly lower 
concentration of 260 mg/kg suggesting that either the fill materials in this area are heterogeneous 
(highly variable) or that a small piece of metal (lead flashing or other material (e.g. lead paint chip)) 
was present in the fill sample analysed in the duplicate sample (i.e. by the second laboratory). 
Regardless, it has been assumed that BH10 is associated with a lead hot-spot on the site. 

The NHMRC recently reviewed lead exposure issues in the community and recommended (NHMRC 
2015a, 2015b) the use of a lower blood lead goal for investigation (i.e. lower than that addressed in 
the NEPM). The NEPM has not been revised to change the lead soil investigation levels, however, 
given the NHMRC review it is prudent to adopt management measures to ensure the existing NEPM 
guideline can be met, rather than undertake a site-specific risk assessment. 

The maximum concentration was reported at location BH10. This location is proposed to be 
beneath the future school building footprint. If lead impacts at BH10 are to remain beneath the 
building footprint (i.e. managed) then there is no potential for direct contact to occur, and 
consequently no risk.  

Managing these impacts beneath the building would require a management plan for the site to 
ensure that these materials remain beneath the building and are not disturbed in the future. In 
addition, it does not address any future risk issues associated with exposures that may occur once 
the temporary school has been removed from the site and the site is reused for recreational 
purposes. The remediation of lead impacted soil at BH10 to a level that is suitable for low-density 
residential use would address these long-term risk issues. 

Where lead impacts at BH10 were either managed or remediated, the maximum lead concentration 
that would remain on the site is 310 mg/kg at BH9. This concentration only just exceeds the 
adopted guideline relevant for primary school uses and is well below the guideline adopted for 
addressing exposures by teachers and intrusive workers. It is likely that the area of BH9 will be 
beneath synthetic turf, soft fall or other paved materials which would limit the potential for any direct 
contact to occur. However, where direct contact is assumed to occur for primary school children it is 
relevant to consider guidance in the NEPM in relation to the application of the guidelines. The 
NEPM guideline assumes that the children could be come into direct contact with the soil for 365 
days per year for 6 years as children. There is only one location with this slightly elevated level and 
the rest of the locations tested had much lower levels of lead. Consideration of the average 
concentration and other statistical estimates is relevant to demonstrate that the risk posed at this 
site is low. 

For soil that may be accessible to primary school children in Area 1 of the temporary school, Table 
5 presents a comparison of the relevant statistics for the lead concentrations against the NEPM 
guidance. The NEPM allows the use of these average and related statistics to demonstrate that a 
site complies with the guidelines. The NEPM states that the 95% UCL must be lower than the 
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Where exposures only occur as a primary school student the low density residential criteria is overly 
conservative. Primary school students are older than the young child assumed to be exposed in the 
calculation of the NEPM residential criteria (2.5 years). In addition, primary school children are not 
present at school every day of the year and exposure can only occur for the duration the temporary 
school is located on the site, up to 3 years. More specific assessment of exposures of primary 
school students at the temporary school on this site, not taking into account the use of any ground 
surface covering materials (such as paving or soft fall materials) (i.e. assuming the children directly 
access the site soil on every occasion they attend the site), the screening level guideline can be 
revised. 

Such a guideline has been calculated using the equations and methodology outlined in the NEPM, 
for the derivation of the HILs. For this assessment the parameters and assumptions adopted for the 
development of the low-density residential HIL (HIL-A) have been adjusted to account for the 
following: 

 No exposures occur as a very young child, only as a primary school aged child 
 Exposure may only occur while the temporary school is located on the site, for a period of 4 

years (conservative estimate, adding 2 extra years to the indicated duration of 2 years), 
where the most conservative receptor will be a child attending the school from kindergarten 
(aged 4 years) to Year 3 (aged 8 years) 

 Exposure occurs on school days, which is taken to be 200 days per year (4 terms of 10 
weeks, 5 days per week) 

 The average body weight of a child aged 4-7 years is 24.2 kg (enHealth 2012b) 
 The adjustment factor to address early-lifetime exposures for children aged 4 - 8 years = 3 

The above still assumes that the soil contact assumed in the NEPM that occurs throughout the day 
all occurs at the school. 

Where these changes are included a revised soil guideline of 30 mg/kg can be derived using the 
WHO toxicity reference value (TRV), and 60 mg/kg where the oral TRV recommended in the NEPM 
(NEPC 1999 amended 2013c) is adopted. To be conservative, the value of 30 mg/kg is adopted for 
this site. Attachment E provides the calculations. 

The maximum concentration of BaP TEQ of 18 mg/kg is lower than the revised guideline of 30 
mg/kg. 

If it were assumed that the school includes vacation care such that a child may be at the school 5 
days per week for 48 weeks of the year instead of 40 weeks, the soil guideline reduces to 20 mg/kg 
using the WHO TRV. The maximum concentration in soil remains lower than this value. 

These revised guidelines assume site related soil is always accessible at the ground surface where 
students can come into direct contact with the soil every day when at school, and this soil is traced 
into the classrooms where children may come into direct contact with the contaminated dust every 
day they are at school. 

It is important to also note that many areas of the site are to be covered with artificial grass, paving, 
soft fall materials, grass and garden areas that include the use of clean topsoil. Hence the actual 
potential for any direct contact with site related soil is expected to be negligible. 

On the basis of the above there are no risk issues of concern in relation to the presence of BaP 
TEQ in soil where it is used for a temporary primary school. 
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Section 3 Conclusions 

The sampling of surface soil on the site of the proposed temporary school located in Ultimo 
identified the presence of elevated concentrations of lead and carcinogenic PAHs, as BaP TEQ. 
Both these chemicals are common contaminants in soil in urban areas in major cities like Sydney.  

Carcinogenic PAHs in Soil 

A detailed review was undertaken based on the concentrations of carcinogenic PAHs found in soil 
in areas and is documented on page 9 of this report. This review considered how the soil would be 
accessed when used as a temporary primary school, and the health effects that have been 
associated with exposure to carcinogenic PAHs. All risks evaluated were considered low and 
acceptable. 

Lead in Soil 

Elevated lead concentrations were found in soil at one location out of the 33 locations that were 
sampled during the investigation by Environmental Investigation Services (EIS). This location is 
annotated as BH10 on the plan provided in Figure 2. However, children and teachers will not be 
able to access soil at this location because it is underneath the proposed decking and outside the 
proposed school security fence.  

An Environmental Management Plan (EMP) will be commissioned to ensure the soil at this location 
remains inaccessible to staff and children. The presence of these lead impacts at BH10 would need 
to be further considered once the temporary school is closed if the site is to be reused for 
recreational purposes. 

No other concentrations of lead were reported that would be of concern for the proposed use of the 
site as a primary school.  

Other Contaminants 

The investigation at the site also evaluated whether volatile chemicals, landfill gas or asbestos were 
present. The investigation did not find asbestos to be present in any sample. No landfill gas was 
measured in any of the locations tested. A conservative screening approach for volatile chemicals 
found in soil vapour which assumed long term daily exposure has shown that none are present at 
levels that are of concern.  

Overall Outcome 

The assessment undertaken determined that the site is suitable for the proposed use as a 
temporary primary school. 
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ANALYTICAL RESULTS

Report N°: M160871R1

Matrix: Passive Sampler

Method: MA‐5.WL.04  VolaƟle Organics

Sample units are expressed in µg/m³ Test Started: 12/05/2016
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ANALYTICAL RESULTS

Report N°: M160871R1

Matrix: Passive Sampler

Method: MA‐5.WL.03  VolaƟle Organics

Sample units are expressed in µg total Test Started: 12/05/2016

Analyte Name

PQL

Client ID
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Leeder ID
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nd

nd

nd

nd

nd

nd

nd

nd0.05Halothane

0.05123‐Trichlorobenzene

0.05124‐Trichlorobenzene

0.05Trichlorofluoromethane

0.05Dichlorodifluoromethane

0.05m&p‐Xylenes

0.05o‐Xylene

0.05Vinyl Chloride

0.05124‐Trimethylbenzene

0.05Trichloroethene

0.05112‐Trichloroethane

0.05111‐Trichloroethane

0.05Toluene

0.05Tetrachloroethene

0.05Naphthalene

0.05Isopropylbenzene

0.05Hexane

0.05Ethylbenzene

0.05trans‐1,2‐Dichloroethene

0.05cis‐1,2‐Dichloroethene

0.051,1‐Dichloroethene

0.0512‐Dichloroethane

0.051,1‐Dichloroethane

0.0514‐Dichlorobenzene

0.0513‐Dichlorobenzene

0.0512‐Dichlorobenzene

0.05Chloroform

0.05Chlorobenzene

0.05Carbon tetrachloride

0.052‐butanone(MEK)

0.05Benzene

Blank

Method

2016013289
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ANALYTICAL RESULTS

Report N°: M160871R1

Matrix: Passive Sampler

Method: MA‐30.AIR.04 Total Recoverable Hydrocarbons

Sample units are expressed in mg/m³ Test Started: 12/05/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

2.8

12

<0.5

8.9

1.3

18

<0.5

1.7>C10‐C16 (less Naphthalene)

C6‐C10 (ex BTEX)

PSV5
1601‐AN‐LU‐055

5/05/2016

2016013287

PSV7
1601‐AN‐LU‐054

5/05/2016

2016013286

PSV13
1601‐AN‐LU‐053

5/05/2016

2016013285

PSV10
1601‐AN‐LU‐052

5/05/2016

2016013284

Matrix: Passive Sampler

Method: MA‐30.AIR.03 Total Recoverable Hydrocarbons

Sample units are expressed in µg total Test Started: 12/05/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

nd

nd5>C10‐C16 (less Naphthalene)

5C6‐C10 (ex BTEX)

Blank

Method

2016013289
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QA/QC RESULTS

Report N°: M160871R1

Matrix: Passive Sampler

Method: MA‐5.WL.03  VolaƟle Organics

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 12/05/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

99

98

100

105

96

97

99

98

99

101

97

102

105

100

97

97

99

99m&p‐Xylenes

o‐Xylene

Toluene

Ethylbenzene

14‐Dichlorobenzene

13‐Dichlorobenzene

12‐Dichlorobenzene

Chlorobenzene

Benzene

Spike Dup

Method

2016013291

Spike

Method

2016013290
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Report N°: M160871R1

QUALIFIERS  /  NO TES  FOR  REPORTED  RESULTS
 
PQ L  Practic al  Quant ita ti on   Lim it  
 
nd   N ot Detect ed  –  The  an a lyt e  was  no t d et ected  above  th e  rep ort ed  PQ L.  
 
is   Insuffic ient Sample  to  per form   thi s ana lys i s.  
 
T   Tent at ive   ident ific at ion  based  o n  c omput er l ibr a ry  search  of mass  spec tra .  
 
NC   N ot  ca lcul at ed  and /or Result s  below  PQ L 
 
NV   N o  Vacuum ,  C an ister  rece i ved  ab ove  standard  a tmo spher ic p ressure 
 
nr   N ot Request ed  for  ana ly sis .    
 
R  R ejected  Resul t –   result s  for  th is  ana ly sis  fa il ed  QC c heck s.  
 
SQ  S em i‐Quanti ta tiv e  r esu lt –  quan tit at ion  based  o n  a  gener ic  respon se  fa cto r fo r t his  c la ss of ana l yt e.  
 
IM   Inappropr ia te  method  of an a lys i s  for  thi s  comp ound  
 
U     Un able  t o  p rov ide  Qu a lity  C ont rol  data  – high   level s of co mpou nds  i n  sample   int er fered  wit h  ana ly sis  o f  

QC  r esult s .  
 
UF   Un able  t o  p rov ide  Qu a lity  C ont rol  data ‐ Sur ro ga t es  fai led  QC check s  du e  to   samp le  matr ix effects  
 
L  Ana ly te  d etect ed  a t a  leve l  above  th e  lin ear  r esp onse  o f ca li bra t ion   curve.  
 
E   Estimat ed  r esu lt.  N ATA  acc redi ta tio n  d oes  no t co ver  estim at ed  r esu lts.  
 
C1     These  co mpou nds  c o‐elut e . 
 
‐‐   Par amet er N ot  Determ ined  
 
CT   E lev a ted  c oncen tr at ion . R esult s  repo rt ed  fr om  ca rbon  tub e  ana ly sis  
 
**   S amp le  sho ws  no n‐petroleu m  hydroca rb on  pro file  

 
 
 

This document is issued, on  the Client's behalf, by the Company under its General Conditions of  Service available on 
request and accessible at http://www.sgs.com/en/Terms‐and‐Conditions/General‐Conditions‐of‐Services‐English.aspx . 

The Client's attention is  drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. 
 
Any other holder of  this document is advised that information contained hereon  reflects the Company's findings  at the 
time of its intervention only and within the limits of  Client's  instructions, if  any. The Company's sole responsibility is to its 
Client and th is  document does not exonerate parties to a transaction from exercising all their rights  and  obligations under

the transaction documents 
 
This report must not be reproduced, except in fu ll.
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Attachment D Soil Data 
 

 

  



Preliminary Stage 2 Environmental Site Assessment

Wentworth Park South, Off Wentworth Park Road, Ultimo, NSW

E29319K

OP PESTICIDES (OPPs)

Total B(a)P HCB Endosulfan Methoxychlor Aldrin & Chlordane DDT, DDD Heptachlor Chlorpyrifos

PAHs TEQ 3 Dieldrin & DDE

4 0.4 1 1 1 0.1 1 1 - 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 100

100 20 100 6000 300 40 400 7400 300 3 10 270 300 6 50 240 6 160 1 Detected/Not Detected

Sample 

Reference

Sample 

Depth
Sample Description

BH1 0.1-0.2 Fill: silty sandy clay 5 LPQL 10 29 100 0.2 3 140 8.6 1.3 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH2 0.1-0.2 Fill: sand LPQL LPQL 7 44 31 LPQL 8 41 1.3 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH3 0.1-0.2 Fill: sand LPQL 9 10 48 100 0.1 12 150 3.3 0.5 LPQL LPQL LPQL 0.2 LPQL LPQL LPQL LPQL LPQL Not Detected

BH4 0.2-0.3 Fill: gravelly sand LPQL LPQL 6 22 10 LPQL 13 16 0.9 LPQL LPQL LPQL LPQL LPQL LPQL 1.8 LPQL LPQL LPQL Not Detected

BH5 0.0-0.2 Fill: sandy silty clay LPQL LPQL 9 28 57 0.1 10 66 1.4 0.2 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH5 0.7-1.0 Fill: silty sandy clay 6 LPQL 11 120 230 0.8 7 210 30 4.5 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH6 0.0-0.2 Fill: sandy silty clay 6 LPQL 10 54 140 0.5 6 130 22 3.3 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH7 0.0-0.2 Fill: sandy clay 5 LPQL 10 41 160 0.4 6 140 39 4.5 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH8 0.0-0.2 Fill: sandy clay 5 0.5 11 50 190 0.4 8 160 12 1.2 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH8 0.5-0.7 Fill: gravelly sandy clay 6 1 11 220 180 0.8 17 460 46 7.5 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH9 0.0-0.2 Fill: sandy clay 11 0.4 10 100 310 0.7 9 580 32 4.9 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH10 0.25-0.5 Fill: sandy clay 6 LPQL 14 97 260 0.6 12 350 57 8.2 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH10-Replicate 0.25-0.5 Fill: sandy clay 5 LPQL 14 170 1600 0.7 10 310 45 6.1 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA

BH11 0.05-0.3 Fill: sandy gravel LPQL LPQL 8 46 110 0.2 17 79 10 1.4 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH12 0.25-0.5 Fill: silty clay 10 LPQL 17 31 200 0.7 4 110 130 18 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH13 0.0-0.2 Fill: gravelly sandy clay LPQL LPQL 9 23 18 LPQL 7 45 4.4 0.7 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH14 0.0-0.2 Fill: clayey silty sand LPQL LPQL 7 24 110 0.2 4 120 24 2.9 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

BH15 0.0-0.2 Fill: gravelly silty sand 4 LPQL 10 48 100 0.3 19 160 57 4.9 LPQL LPQL LPQL 0.7 LPQL LPQL LPQL LPQL LPQL Not Detected

BH15 0.5-0.8 Fill: sandy clay 7 0.4 12 110 230 0.8 10 150 16 2.2 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL Not Detected

19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 18

11 9 17 220 1600 0.8 19 580 130 18 LPQL LPQL LPQL 0.7 LPQL 1.8 LPQL LPQL LPQL NC

Explanation:

1 - Site Assessment Criteria (SAC): NEPM 2013, HIL-A: 'Residential with garden/accessible soils; children's day care centers; preschools; and primary schools'

2 - The results are for Total Chromium which includes Chromium III and VI. For initial screening purposes, we have assumed that the samples contain only Chromium VI unless demonstrated otherwise by additional analysis.  

3 - B(a)P TEQ - Benzo(a)pyrene Toxicity Equivalence Quotient has been calculated based on 8 carcinogenic PAHs and their Toxic Equivalence Factors (TEFs) outlined in NEPM 2013

Replicate - Laboratory replicate results have been adopted for anolytes with results above the SAC. Please see Envirolab Report 145327 for explannation

Concentration above the SAC VALUE

Abbreviations:

PAHs: Polycyclic Aromatic Hydrocarbons UCL: Upper Level Confidence Limit on Mean Value

B(a)P: Benzo(a)pyrene HILs: Health Investigation Levels

PQL: Practical Quantitation Limit NA: Not Analysed

LPQL: Less than PQL NC: Not Calculated

OPP: Organophosphorus Pesticides NSL: No Set Limit

OCP: Organochlorine Pesticides SAC: Site Assessment Criteria

PCBs: Polychlorinated Biphenyls NEPM: National Environmental Protection Measure

NickelMercury
Chromium 

VI 2
ASBESTOS FIBRES

Arsenic Zinc

ORGANOCHLORINE PESTICIDES (OCPs)

Maximum Value

TABLE A

SOIL LABORATORY RESULTS COMPARED TO HILs

PQL - Envirolab Services

Site Assessment Criteria (SAC) 1

Total Number of Samples

All data in mg/kg unless stated otherwise

HEAVY METALS PAHs

TOTAL PCBs
LeadCadmium Copper

Copyright Environmental Investigation Services     







   

 

 

 

 

 

 

 

 

Attachment E Revised Criteria for BaP TEQ: Primary 

School 
 

 

 



   

 

 
 

 

 

 

 

Derivation of Investigation Levels

HIL - Revised for Primary School Exposures

Summary of Exposure Parameters Abbreviation units Parameter References/Notes

- Young children (0-5 years) IRSC mg/day 100 Schedule B7, Table 5

- Young children (0-5 years) SAC
cm

2
/day 2700 Schedule B7, Table 5

Soil to Skin Adherence Factor AF mg/cm
2
/day 0 5 Schedule B7  Table 5

Time Spent Outdoors ETo hours 4 Schedule B7  Table 5

Time Spent Indoors ETi hours 20 Schedule B7  Table 5

Lung Retention Factor RF - 0.375 Schedule B7  Table 5

Particulate Emission Factor PEFo (m
3
/kg) 2.9E+10 Calculated for scenario  refer to Equations 19 and 20 and assumptions in Schedule B7

Indoor Air Dust Factor PEFi (m
3
/kg) 2.6E+07 As per Equation 21 based assumptions presented in Schedule B7

Fraction of indoor dust comprised of outdoor soil TF - 0 5 Assume 50% soil concentration present in dust as noted in Schedule B7

- Young children (0-5 years) BWC kg 24.2 Mean body weight of child aged 4-7 years, enHealth 2012

- Adults BWA kg 70 Schedule B7, Table 5

Exposure Frequency EF days/year 200 Number of days attending primary school

- Young children (0-5 years) EDC years 4 Duration of time at temporary school (conservative maximum)

Averaging Time (noncarcinogenic) ATT days ED*365 Calculated based on ED for each relevant age group, multiplied by 24 hours for the assessment of inhalation exposures

Averaging Time (carcinogenic) ATNT days 25550 Based on lifetime of 70 years, multiplied by 24 hours for the assessment of inhalation exposures

Non-Threshold Effects - Lifetime Exposures [young child and adult]

Compound

Soil 

Ingestion 
(eqns 4 and 

5)

Home 

grown 

produce 
(eqns 17 

and 18)

Dermal 
(eqns 7 

and 8)

Dust 
(eqns 10 

and 11)

benzo(a)pyrene 0 5 1 0 5 100% 0.06 1.43E-01 1E-05 5 2E+01 6.4E+01 1 2E+05 28.5 30

Notes

Soil and Dust Ingestion Rate

Surface Area of Skin

Body weight

Exposure Duration

Dermal 

Absorption 

Factor (DAF) 

(unitless)

Plant Uptake 

Factor (incl % 

intake) Children 

(kg/day) (eqn 16)

Oral 

Bioavailability 

BAO (%)

Toxicity 

Reference 

Value 

Inhalation 

(TRVI) 

(mg/m
3
)
-1

Plant Uptake 

Factor (incl % 

intake) Adults 

(kg/day) (eqn 

16)

Toxicity 

Reference 

Value Oral 

(TRVO) 

(mg/kg/day)
-1

GI 

Absorption 

(GAF) 

(unitless)

Non-Threshold 

Slope Factor 

Dermal (SFd) 

(mg/kg/day)
-1

Target 

Risk 

(TR)

Derived Soil HIL 

(not rounded) 

(mg/kg) (eqn 2 for 

relevant pathways)

Derived Soil HIL (to 

1 or 2 s.f.) (mg/kg)

Pathway Specific HILs (mg/kg)




