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EXECUTIVE SUMMARY  

This report presents the findings from Environmental Site Assessment (ESA) undertaken by Geo-

Environmental Solutions Pty. Ltd. (GES) at 2 Invermay Road, Invermay in the footprint of Building 3 – 

the proposed student services building of the University of Tasmania (UTAS) - hereby referred to as ‘The 

Site’.  GES was engaged by John Wardle Architects on behalf of their client University Of Tasmania to 

conduct this investigation.  The report will assist with providing information to the Launceston City Council 

for the current Development Application. The Client has designed a 3-story student services building.  

This report has been prepared by a suitably qualified and experience practitioner in accordance with 

procedures and practices detailed in NEPM (2013) guidelines and key regulations and policies.   

The objective of the ESA was to meet the Tasmanian Interim Planning Schemes criteria for a Change of 

Use and Excavation Works (It is anticipated that limited excavations will extent to 0.5m below ground 

surface to account for the removal of the existing carpark plus the service trenches, lift and stair footprints) 

and to assess the actual contamination levels at the site and determine: 

• Whether the site is suitable for the proposed use/development; 

• Whether any site contamination presents an occupational health and safety risk to workers involved 

in redevelopment of the site or future site users; 

• Whether any site contamination is likely to present an environmental risk from excavation 

conducted during development at the site; and  

• Whether any specific remediation and/or protection measures are required to be implemented 

before use or excavation commences.  

The following conclusions have been made from the soil investigation in the footprint of building 3: 

• Hydrocarbon contamination was confirmed in most boreholes at shallow depths (0.5-0.6 m bgs), 

and the hydrocarbon fractions identified (C16-C34 ) are indicative of diesel, oils, or older degraded 

fuels. 

• There was an absence of volatile hydrocarbons which rules out an indoor vapour risk, a risk to 

trench workers and/ or a dermal contact risk to construction workers. 

• Slightly elevated levels of metals were detected with ecological investigation levels exceedances 

for copper zinc and arsenic in a small number of samples.  

• There were no health investigation level exceedances for land use D Commercial and Industrial. 

• There is one health investigation level exceedancs for land use C recreational use, this was for 

Arsenic at 0.5-0.6m bgs in BH03. 

• Groundwater was not encountered during drilling to a depth of 2m even though the boreholes were 

at an elevation of approximately 2.2-2.4m above sea level. 

• For proposed excavation works the results were compared against Information Bulletin 105 

guidelines. The material tested is classified as a mix of Level 1 (clean fill) and Level 2 Material 

(low level contaminated soil).  

GES recommends the following work should be undertaken to mitigate risk during and post construction 

at the site; 

• A Contamination Management Plan be completed and implemented for all stages of the 

development. All construction workers should be informed of the contamination at the site during 

their site induction. 

• Clean soil should be imported to site for the proposed Indigenous Garden Bed. 

This investigation only investigated the area of the proposed footprint of Building 3. If the design of the 

proposed development is altered, then there may be a requirement to assess the soil results against 

alternative guidelines or conduct further site investigations outside the current proposed footprint. 

Statement of Suitability  

Based upon the results of the current investigation soil contamination at the site does not pose a risk to 

Human Health or the Environment (ecosystems) and the site is suitable for its intended use; provided the 

above recommendations are followed. It is also concluded that no further contamination remediation or 

management measures are necessary during the site development works. 
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1 INTRODUCTION 

1.1 General 

This report presents the findings from Environmental Site Assessment (ESA) undertaken by Geo-

Environmental Solutions Pty. Ltd. (GES) at 2 Invermay Road, Invermay in the footprint of Building 3 – 

the proposed student services building of the University of Tasmania (UTAS) - hereby referred to as ‘The 

Site’.  GES was engaged by John Wardle Architects on behalf of their client University Of Tasmania to 

conduct this investigation.  The report will assist with providing information to the Launceston City Council 

for the current Development Application (DA). 

The Site location is presented in Figure 1, an image of the existing it conditions is presented in Plate 1 and 

the current site aerial photograph is presented in Figure 2.   

The Client has designed a 3-story student services building. The ground floor level will house a student 

space, a small retail tenancy plus two flights of stairs, amenities and a lift. The two upper levels will be a 

build for purpose Library.  The rooftop will be decked with solar panels. Excavations are anticipated to be 

limited as the proposed building design will employ driven piles for foundations. 

This report has been prepared by a suitably qualified and experience practitioner in accordance with 

procedures and practices detailed in NEPM (2013) guidelines and key regulations and policies identified in 

the References section of this document.  Personnel engaged in preparing this ESA are listed in Appendix 

1 along with their relevant qualifications and years of experience. 

 

Figure 1  Site Location (image sourced from the LIST) 

Building 3 Footprint 
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Plate 1 Image existing site conditions – asphalt carpark. 

 

 

Figure 2 Current Site Conditions 
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1.2 Site Details 

Site details are presented in Table 1.  

Table 1  Site Details 

Site Address 

2 Invermay Road, Invermay  

Current Title identification details 

PID 3389971 Title Reference 174633/2 

Current land use 

Mixed use site UTAS campus buildings and public open spaces 

Current Ownership (as per current certificates of title; the LIST) 

Launceston City Council; PO BOX 396 Launceston, 7250 Tasmania. 

Zoning 

The site is Particular Purpose use under the Launceston Interim Planning Scheme, 2015. Precinct Map: Cultural 

and Public Purpose 

Local Council 

Launceston City Council 

Proposed Site Use 

Cultural and Public Purpose: Educational and Cultural – Student Services Building. Commercial site use. 

Requirement for current Investigation 

Proposed property redevelopment, including a change of land use and potential excavation on a potentially 

contaminated site; former Railyard. 

1.3 Investigation Objectives 

The objective of the ESA was to meet the Tasmanian Interim Planning Schemes criteria for a Change of 

Use and Excavation Works and to assess the actual contamination levels at the site and determine: 

• Whether the site is suitable for the proposed use/development; 

• Whether any site contamination presents an occupational health and safety risk to workers involved 

in redevelopment of the site or future site users; 

• Whether any site contamination is likely to present an environmental risk from excavation 

conducted during development at the site; and  

• Whether any specific remediation and/or protection measures are required to be implemented 

before use or excavation commences.  

1.4 Scope of Works  

The scope of works of this ESA was to: 

• Review previous documents on the site and conduct an invasive soil investigation in the footprint 

of the proposed Building 3 – Student Services Building; 

• Drill a total of 8 bore holes, to collect 16 primary soil samples, these samples were tested for Total 

Recoverable Hydrocarbons (TRH), Benzene Toluene Ethylbenzene Xylene Naphthalene 

(BTEXN), Polynuclear Aromatic Hydrocarbons (PAHs) and a suite of 15 Metals, plus PCBs and 

cyanide in select samples. 

• All soil samples were sent to a National Association of Testing Authorities (NATA) accredited 

laboratory to determine the presence/ absence of contamination and at what level; 

• All samples were sent with quality assurance/quality control samples for analysis; 

• All analytical results against were compared against NEPM ASC (2013) guidelines as well as other 

relevant guidelines for assessing hydrocarbon vapour and soil dermal contact risks; and 

• Present the findings of the site investigation, conduct a risk assessment and develop a conceptual 

site model (CSM) plus present future contamination management recommendations. 
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2 PLANNING 

2.1 Zoning 

The site is zoned Particular Purpose under the Tasmanian Interim Planning Scheme of 2015 (Figure 3) and 

is surrounded by General Residential, Environmental Management, Community purpose, Commercial, 

Inner Residential, Light Industrial, General Industrial, Open Space and Utilities.  

 

Figure 3  Council planning zones (2015) under the Tasmanian Interim Planning Scheme 

2.2 Planning Scheme Requirements 

The need for this assessment was triggered by the Tasmania Interim Planning Scheme 2015 as the Site falls 

within the Launceston City Councils (LCC) contaminated site overlay/ register and is described as a site 

that may have been potentially contaminated land.  Potentially contaminated land means land that is, or 

adjoins, land that the applicant or the planning authority may have involved a potentially contaminating 

activity.  As the site formally hosted as railyard and has had ‘petroleum product storage’, is proposed to 

have a change of use and will involve excavation works,  the site needs to be assessed in accordance with 

the interim planning scheme codes: E2.5 A1- Change of Use; and E2.6.2 P1- Excavation. 

As there are no acceptable solutions to change of use and excavation works at the site, E2.5 P1 and E2.6.2 

P1 performance criteria are to be addressed.  

2.2.1 Change of Use (E2.5 P1) 

As there is proposed change of use of the site and there are no acceptable solutions to change of use, E2.5 

P1 performance criteria are to be addressed.  The performance criteria identify that for there to be a change 

of use, the objective is that it must be suitable for the intended use, having regard to: 

(a) an environmental site assessment that demonstrates there is no evidence the land is 

contaminated; or 

(b) an environmental site assessment that demonstrates that the level of contamination does not 

present a risk to human health or the environment; or 

(c) a plan to manage contamination and associated risk to human health or the environment that 

includes: 

i. an environmental site assessment; 

ii. (any specific remediation and protection measures required to be implemented 

before any use commences; and 

iii. a statement that the land is suitable for the intended use. 

The Site 

Investigation Area 
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2.2.2 Excavation Works E2.6.2 P1 

As there is proposed excavation works at the site, there are no acceptable solutions to proposed works, 

E2.6.2 P1 performance criteria are to be addressed.  The objective of the performance criteria is to identify 

that the excavation works must not adversely impact on health and the environment, having regard to:  

(a) an environmental site assessment that demonstrates there is no evidence the land is 

contaminated; or  

(b) a plan to manage contamination and associated risk to human health and the environment that 

includes: 

i. an environmental site assessment; 

ii. any specific remediation and protection measures required to be implemented before 

excavation commences; and 

iii. a statement that the excavation does not adversely impact on human health or the 

environment. 

2.3 Proposed Site Redevelopment Works 

Relevant architectural designs, June 2019 are presented in Appendix 2.  The Client has designed a 3-story 

student services building. The ground floor level will house a student space, a small retail tenancy plus two 

flights of stairs, amenities and a lift. The two upper levels will be a build for purpose Library.  The rooftop 

will be decked with solar panels. The current ground level is 2.2-2.4 and the finished floor level will be 2.9. 

Excavations are anticipated to be limited as the proposed building design will have driven piles for 

foundations. 

3 BACKGROUND 

3.1 Geology 

The geology of the site has been mapped by Mineral Resources Tasmania (Figure 4).  The site is inferred 

to be underlain with Quaternary Sediments. The surrounding geology comprises of quaternary and Triassic 

sediments. 

 

Figure 4 Mineral Resources Tasmania 1:25000 Scale Mapping (The LIST).  

The Site 

Qhiv - Undifferentiated Quaternary sediments. Estuarine deposits of clayey silt, silt, sand and 

subordinate gravel, supra-estuarine swamp and laterally derived alluvial, deposits, unmapped man-

made deposits including silt dredgings; in environments inferred to lie above frequent tidal 

influence. 

Q - Undifferentiated Quaternary sediments. 

TQaa - Undifferentiated Cenozoic sequences. TQa unit <5 m to ~10 m above sea level, loose to 
poorly-consolidated, clast composition poorly known, dominantly siliceous clasts in some areas, 

of probable Pleistocene age. 

Ts & Tsa - Undifferentiated Paleogene - Neogene sequence. non-marine sequences of gravel 
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3.2 Environmental Protection Authority - Property Information Request 

A property information request was provided by the Environmental Protection Authority (EPA) Tasmania 

on the 24th April 2019. The letter is included in Appendix 3 and are summarised below: 

‘The site historically hosted the Launceston railyards and workshops. Pioneer Concrete works and sporting 

grounds. It now hosts the Launceston Showgrounds, Queen Victoria Museum and the University of 

Tasmania (UTAS) Inveresk Campus’ 

The following has been directly extracted from the letter: 
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3.3 Historical Aerial Photographs 

The historical aerial photographs area presented in Appendix 4. Photographs from the following dates are 

included; 2016, 2013, 2008, 2006, 1995, 1984, 1978 and 1956. The entire site hosted has the Inveresk 

Railway since prior to 1956. 

In summary, with reference to the footprint of building 3 – the student services building; the rail line ran 

through the centre of the investigation area. Transport carriages also appeared to be stored at this location. 

By 1995 when the site was starting to be redeveloped, the surface of the investigation appears to have been 

scraped back. Staining was present along the former rail line location across this area. It is understood from 

SEMF 1995, that contaminated soil was removed at this time.  

3.4 Historical Investigations 

For a list of historical investigations that were reviewed as part of this investigation see the References 

section of this report. Figure 5 summarises the information obtained in these reports. 

3.4.1 Entire Site 

Dames & Moore (1992), general findings; The contamination assessment has shown that heavy metal 

contamination (principally lead. copper and zinc) is widespread the site. with the heaviest areas of 

contamination being in southern half. The total petroleum hydrocarbon (TPH) contaminant is not as 

widespread, the heaviest contamination being in the vicinity of the diesel filling station, in the central 

portion of the site (Precinct D & E). TPH contamination also in areas contaminated with heavy metals.  

Therefore, the site can be divided into three contamination status groups follows;  

• Areas contaminated with heavy metals only;  

• Areas contaminated with heavy metals and TPH•, and 

• Areas contaminated With TPH only (the eastern portion of precinct D).  
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Samples were also tested for a range volatile organic compounds including monocyclic aromatic 

hydrocarbons (benzene, toluene, ethyl benzene, and xylene) and many chlorinated volatile hydrocarbons, 

but none were detected. This was confirmed the intra-lab quality control testing using different sampling 

and testing procedures.  

Contaminated Fill: The entire site has been reclaimed and filled with of an nature. It is suspected that the 

neighbouring industry has used the Site as a tipping area. Aerial photographs from 1949 and later, indicate 

filling in the northern portion ff the site. The fill does not appear to be only soil. Anecdotal information has 

suggested foundry wastes, entire manufacturing machines, ash, dinker and sundry other wastes were also 

disposed with the fill.  

Hydrocarbon Spills: observations made by Dames & Moore have identified areas of hydrocarbon 

contamination from the diesel shop, diesel waste tank, diesel fuel shed, and greases and Oil from general 

maintenance. Diesel spills and diesel pipe breakages have been reported are sources of contamination. 

Anecdotal information suggests that following heavy rain, diesel floats to surface on the shallow water 

table.  

Asbestos: It noted many of the buildings on the site were roofed and /or cladded with asbestos sheeting of 

various widths and asbestos warning signs have been placed on numerous items of equipment within 

buildings. material is only a hazard when disturbed and site development will therefore need to include a 

provision for asbestos management.  

It is possible that asbestos has been disposed to landfill at unknown locations in disused.  This eventuality 

will also need to be addressed in future management of the site.  

It is understood Tasrail has previously carried out a study of the extent of on the site should that information 

be required in detail.  

Summary of hydrocarbon detections: 

• No detections of TPH C6 to C14 in SL13 and SL14 near the exhibition building carpark as well as 

in SL18 near the AGM Entertainment Area.  TPH C6 to C14 are normally used to identify vapour 

intrusion risks, indicating a low likelihood sourcing from the soil in these locations.  Can not rule 

out a vapour intrusion risk due possibly vapour migration from the water table.   
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Figure 5 Summary of Previously documented COPC for the entire southern part of the site  

Note the following abbreviations: 

ICF Pty LTD – environmental consultants. (1993); UST – Underground storage tank; D&M – Dames & Moore; PCB - polychlorinated biphenyl 
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• Low TPH C15 to C28 concentrations ranging from 22 to 26 mg/kg in SL13 and SL14 near the 

exhibition building carpark and 8 mg/kg in SL18 near the AGM Entertainment Area. 

• Not detect of very low TPH C29 to C36 in SL18 near the AGM Entertainment Area and in SL13 and 

SL14 near the exhibition building carpark 

• PAH compounds are identified in fill across much of the site. 

Summary of other contaminants: 

• No detections of VOC’s in samples collected at the site; 

• No detections of phenols or chlorophenols in primary samples collected at the site; 

• A single detection of PCB in SL27 located on the northern side of the circular Inveresk car park 

near the historical power station.  It is possible PCB’s have leached to the water table and migrated 

towards the south towards the proposed building near the train station. 

3.4.2 Footprint of Building 3 – Student Services and Library 

The following was extracted from Dames & More Findings – Exhibition Building Carpark & AGM 

Entertainment Area (Boreholes SL112 to SL18). Summary of metal concentrations in relation to NEPM 

ASC 2013 HIL’s: 

• Concentrations of copper, arsenic, zinc, cadmium, chromium, nickel, and mercury in analysed 

samples do not exceeded any NEPM ASC 2013 guideline limits; 

• Single sample in exhibition building carpark (SL13 0.0 to 0.5 m) with concentrations of lead at 

1540 mg/kg exceeding commercial guideline limit of 1500 mg/kg. 

• Single sample in exhibition building carpark (SL13 0.0 to 0.5 m) with concentrations of lead at 

1540 mg/kg exceeding commercial guideline limit of 1500 mg/kg and recreational guideline limits 

at 600 mg/kg; 

• A single sample near the AGM Entertainment Area (SL18 0.0 to 0.5) with concentrations of lead 

at 631 mg/kg exceeded recreational guideline limits for lead; 

3.5 Potential Contamination Issues 

3.5.1 Areas of Potential Concern 

As determined in the previous investigations, there were many potentially contaminating activities 

associated with hosting the historical railyards at the site. With relevance to the footprint of the proposed 

student services building and this current investigation (see Figure 6), the following areas of potential 

concern (AOPC) have been identified (SEMF 1995);  

• Former rail lines intersected the investigation area trending in a southwest to northeasterly 

direction; contaminated surface material was removed along that former path;   

• Two former underground storage tanks (USTs) were situated approximately 20 m north of the 

footprint were, and 

• Elevated metals were detected in soil samples 60 m north of the proposed building footprint.  

It is also possible that there may be other areas on the site where potentially contaminating activities have 

occurred.   

3.5.2 Contaminants of Potential Concern 

As determined in previous contamination investigations, the following contaminants of potential concern 

(COPC) associated with hosting a railyards at the site have been identified and confirmed on site: 

• Total Petroleum/Recoverable Hydrocarbons (TPH/TRH);  

• Volatile monoaromatic hydrocarbons: Benzene, Toluene, Ethylbenzene, Xylene (BTEX) and 

derivatives; 

• Polycyclic Aromatic Hydrocarbons (PAH) including Benzo(a)pyrene (B(a)p) and 

• Heavy metals, in particular; antimony; arsenic; cadmium; chromium; copper; lead; mercury, tin; 

and zinc. 

• Chlorinated hydrocarbons including Polychlorinated Biphenyls (PCB's); 

• Phenolic compounds including chlorophenols; 

• Acid or alkaline conditions; 
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• Volatile organohalides including methylene chloride, etc; 

• Cyanides; and 

• Asbestos. 

 

Figure 6 Summary of Previously documented site information for the footprint of Building 3. 

Other potential Contaminants: Other potential contamination can be associated with the following:  

• In foundries there is the potential for metal contamination, phenols from phenolic resins to make 

molds and the cyanide from quenching baths. Cyanide may have been used to mark metal for 

cutting;  

• The painting areas have potential to pollute with solvents as paint thinners, metals in the paint 

pigment and pesticides in the paint as termite protection;  

• Chlorinated solvent may have been used as degreasing agents;  

• The ash and clinker from steam locos is likely to cause polycyclic aromatic hydrocarbon (PAH) 

and cyanide contamination; 

• Switch gear and early hydraulic fluids may have the potential for polychlorinated biphenyl (PCB) 

contamination; and  

• If the timber in the drying areas was treated with timber preservatives such as copper chrome 

arsenic (CCA) or tributyl tin (TBTO) there may be potential for the leaching of copper, chromium, 

arsenic and tin compounds. Furthermore, if the timber was treated with creosote there is also the 

potential for PAH, phenol and cresol contamination.  
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4 FIELD INVESTIGATION PROCEDURES 

4.1 Works Summary 

One site visit was conducted to complete the environmental site assessment, see details in Table 2; borehole 

locations are presented in Figure 7. Photographs of site works are presented in Appendix 5. 

A total of 16 primary soil samples were collected and selected for analysis. QA/QC samples included 1 

‘duplicate’, 1 Intra-lab duplicate split and 1 Rinsate blank.   

Table 2  Summary of Site Investigation Details 

Scope Data Lab Report Details 

Drilling/ Sample 

collection 

31th May 2019 EM1908628 

Primary Lab 

Rebatch 

EM1909096 

Sampled BH01 – BH08; 16 Primary Samples collected 

and analysised  

Secondary Laboratory samples (ES1917553): Intra-lab 

duplicate split  

 

 

Figure 7  Borehole Plan  
Note: BH#-Soil bores 
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4.2 Soil Investigation 

4.2.1 Borehole Drilling 

At each of the bore locations, the following precautions were put in place to avoid disrupting underground 

service assets: 

• Dial Before You Dig plans were obtained; 

• Archers Underground Service were engaged; and 

• The first meter of the bore was cleared with a hand auger. 

A total of eight (8) 65 mm diameter soil bores were drilled for assessing site geology and sampling for 

contamination impact.  The bores were drilled by GES using the industry recognized Geoprobe direct push 

drilling system.  The selected drilling method involved using a Geoprobe dual tube to retain wall integrity 

and eliminates risk of profile collapse whilst allowing extraction of 1.0 m length sample cores and allows 

for deployment of pre-packed well systems.  Soil samples were collected from the cores in accordance with 

procedures set out in Table 3.  

4.2.2 Soil Sampling  

Soil bore soil sampling was conducted per the National Environmental Protection (Assessment of Site 

Contamination) Measure (NEPM ASC 2013) and AS4482 sampling guidelines. Table 3 presents a summary 

of the soil assessment methodology adopted at the site.   

Table 3  Summary of Soil Sampling Methods 

Activity Details / Comments 

Drilling Method 

Soil bores were drilled: 

• Hand auger over the first meter to clear for services; 

• Industry recognized Geoprobe direct push drilling system.   

Soil Logging 
Logging the soil was conducted in accordance with the unified soil 

classification system (USCS) as detailed in AS1726 (1993). 

Decontamination of 

Sampling Equipment 

Decon 90 was used to decontaminate reusable sampling equipment (hand auger 

and core trays) which was triple rinsed, the final rinse with deionised water. 

Soil Sample 

Collection 

In accordance with AS4482.2.  Individual soil samples were collected using 

disposable nitrile gloves from approximately at 0.5 intervals below ground 

surface (bgs) and/or change in geology.  Sampling was either grab sampling 

from the push tube core or taken directly from the hand auger. 

Soil Screening 

In accordance with AS4482.2.  Collected samples were screened for volatile 

fractions using a Photoionisation Detector (PID).  This was done by placing 

the samples within snap lock bags and analysing the headspace with a PID 

probe. A service record for GES’s PID is included in Appendix 6 for the second 

round of sampling. 

Sample Selection 
A minimum number of samples were carefully selected which would provide 

enough information to identify hydrocarbon contamination in soils. 

Sample preservation 
Samples were placed into a jar for laboratory analysis. Soil jars were placed in 

a pre-chilled cool box with ice bricks. 

Sample holding times 
Sample holding times were within acceptable range (based on NEPM B3-2013) 

from collection to extraction. 

4.2.3 Soil Analysis 

Primary and QC samples were submitted to Analytical Laboratory Services (ALS) Environmental, 

Springvale Avenue in Melbourne for analysis. Inter lab duplicate split sample was sent to ALS 

Environmental, located in Smithfield, NSW. All 16 samples were selected for analysis which included 

TPH/TRH, BTEX, PAH, and a suite of 15 Metals. PCB and cyanide were tested in two samples only.  

Chain of Custody (COC) documentation was completed and is provided in Appendix 7 plus the Sample 

Receipt Notification (SRN) for each batch presented in Appendix 8. Table 4 presents a summary of the 

laboratory analyses undertaken for the soil samples. 
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Table 4  Overview of Soil Analysis and Quality Control  

Analytes Primary Soil Samples  Duplicatesa IlSb Rinate Blankc 

TPH/TRH 16 1 1 1 

BTEX 16 1 1 1 

PAH 16 1 1 1 

15 Metals 16 1 1 1 

PCB/ Cyanide 2 - - - 
Sampling Quality Control Standards (AS4482): 

a – One (1) in twenty (20) inter laboratory duplicate samples 
b - One (1) in twenty (20) intra laboratory split (ILS) samples  

c - Single Rinsate Blank sample per piece of equipment per day  

 

Given that a full 15 metal suite was analysed in 4 samples, there was requirement to assess the following 

soil physical properties to determine soil threshold investigation levels: 

• Soil grain class (sand/silt or clay) 

• % Clay content; 

• Cation exchange capacity; and 

• Soil pH 
 

The soil physical properties were assessed through site assessment and chemical properties were based on 

knowledge of similar soil types encountered around Launceston.  
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5 QUALITY CONTROL 

All Field and laboratory Quality Assurance and Quality Control (QA/QC) details, outputs and reports are 

presented in Appendix 8. 

5.1 Field 

It is standard to expect up to 10% error in field duplication and up to 10% laboratory error.  Therefore, in 

theory up to 20% error can be assumed on duplicate analysis.  Some variation may exist in soil and 

groundwater because even though all efforts are made to split samples homogeneously of materials may 

bias samples in certain elements. 

Relative Percentage Differences (RPDs) for the duplicate and triplicate samples where applicable are 

calculated using the method outlined below. 

The acceptance criteria used for the RPDs depend on the levels of contaminants detected and the 

laboratory’s Method Detection Limits (MDL). The closer the levels detected are to the MDL the greater 

the acceptable RPD.  RPDs are calculated as follows: 

• RPD <50% for low level results (<20 * MDL) 

• RPD <30% for medium level results (20-100 * MDL) 

• RPD <15% for high level results (>100 * MDL) 

• No limit applies at <2 * MDL (Method Detection Limit) 

Field QA/QC procedures and compliance are summarised in Table 5. 

Table 5  Field QA/QC procedures and Compliance 

QA/QC Requirement 
Complian

ce 
Comments 

Appropriate sampling strategy used, 

and representative samples 

collected 

Yes Sampling program was undertaken in accordance with AS4482.1-2005 

Appropriate and well documented 

sample collection, handling, 

logging and transportation 

procedures. 

Yes Appropriate and well documented 

Decontamination Yes 
Appropriate decontamination such as cleaning tools before sampling and 

between sample locations was undertaken 

Chain-of-custody documentation 

completed 
Yes 

COC were completed in accordance with NEPM Schedule B2, Section 

5.4.5 and transported under strict COC procedures. The signed COC 

documents are included in this report, which includes the condition 

report on arrival of samples to the Laboratory, cross checking of sample 

identification and paperwork and preservation method. 

Required number of splits: 

Duplicate & inter-lab splits:1 per 20 

primary samples 

Yes 
A total of 16 Primary samples were selected for analysis;1 duplicate and 

1 ILS sample was required. 

QA/QC samples reported method 

detection limits within indicated 

guidelines. 

Yes/No 

For Duplicate and BH05 0.5-0.6 pairs, 84% of analytes complied.   For 

INTER LAB SPLIT and BH06 0.5-0.6 pairs,  there were no non-

compliances. 

Trip blanks collected with no 

laboratory detections? 
Yes According to AS4482.2-1999, N/A not required 

Required numbers of rinse blank 

samples collected with no 

laboratory detections? 

Yes 

One rinse blank was collected as per AS4482.1-2005. 

Rinse blank sample was clean (all COPC’s <LOR) indicating adequate 

field procedures were employed to reduce the risk of cross contamination 

between samples. 

Samples delivered to the laboratory 

within sample holding times and 

with correct preservative 

Yes 
All samples were sent to the laboratory within holding times and correct 

preservative.  
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5.2 Laboratory  

Laboratory QA/QC procedures and compliance are summarised in Table 6.  

Table 6  Soil Laboratory QA/QC Procedures and Compliance  

QA/QC Requirement Compliance Comments 

All analyses NATA accredited Yes 

ALS Laboratories is NATA Accredited. Appropriate 

analytical methods used, in accordance with Schedule B(3) of 

the NEPM ASC 2013. Acceptable laboratory limits of 

reporting (LORs) adopted. 

Method Blanks: zero to 

<Practical Quantitation Limit 

(PQL) 

Yes There were no method blank value outliers in the QC1 report. 

Laboratory Control Samples:  

70% to 130% recovery for soil. 
Yes There were no laboratory control outliers in the QC1 report. 

Matrix spikes: 70% to 130% 

recovery for organics or 80%-

120% recovery for inorganics 

Yes There were no matrix spike outliers in the QC1 reports. 

Duplicate Samples: 0% to <20% 

RPD. 
Yes 

There were no duplicate sample outliers. 

 

Surrogates: 70% to 130% 

recovery 
Yes There were no surrogate recovery outliers. 

Analysis holding time outliers Yes No hold-time outliners exist for the QCI report. 

Quality Control Sample 

Frequency Outliers 
No 

The following duplicate frequency outliers were identified: 

PAH/Phenols (GC/MS - SIM) with 0% and 10% expected 

TRH - Semivolatile Fraction with 0% and 10% expected 

The following matrix spike frequency outliers were identified: 

PAH/Phenols (GC/MS - SIM) with 0% and 5% expected 

TRH - Semivolatile Fraction with 0% and 5% expected 

(EM1908628) 

 

There were no outliners for the inter-laboratory duplicate split sample (ES19417553) or the rebatch analysis 

(EM1909096). 
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6 FIELD INVESTIGATION FINDINGS 

6.1 Site Walkover 

The site visit was conducted on the 31st May 2019. See site photographs in Plate 2 and Plate 3; additional 

photographs are presented in Appendix 5. 

 

Plate 2 View across the Investigation Area to the northwest; York Park Stadium. 

 

 

Plate 3 View across the Investigation Area to the northeast; Academy of the Arts building 
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6.2 Soil Bores 

Pictorials of borehole material are presented in Appendix 5 and borehole logs are presented in Appendix 9. 

During the soil sampling no groundwater was encountered however there was a slight sheen to the material 

at 1.6m bgs. 

6.2.1 Geological Interpretation 

In general, the Mineral Resources Tasmania (MRT) geological mapping was consistent with the ground 

conditions encountered during the investigation. The profile of BH01 to BH08-1 comprised 0.0 to 0.20 m 

of ASPHALT; 0.20 – 0.80 M Silty SAND black, mixed, trace clay, gravels and charcoal, moist medium 

dense; 0.80 m to 1.20 m silty CLAY black mixed, high plasticity, moist firm consistency and 1.20 m to 2.0 

m Clayey SILT olive brown, moist medium dense consistency .  

Sediments in this area are considerably think as confirmed by Pitt & Sherry 2009 in BH_SL12, see Figure 

5 where dolerite was encountered in at 18 m bgs. This was confirmed during the current investigation as 

no rock was encountered. 

6.2.2 Grain Class Interpretation 

Grain size classifications are applied to all soils at the site to determine threshold screening level 

concentrations for hydrocarbons to assess soil ecological and human health risks. 

Grain class threshold values are determined based on either the: 

• sample grain size (in the case of ecological screening levels or chromium limits); or  

• average grain class overlying the sample point (when assessing petroleum vapour screening levels).   

When assessing petroleum vapour intrusion screening levels, where soil is proposed to be excavated from 

the site, the excavated material is excluded from the grain class averaging.  The corresponding depth class 

from which the sample is collected is also shallowed based on the renewed basement depth.  Table 7 

provides a summary of the grain class averages for material overlying the sample.    

Table 7  Summary of Grain Class Based on USCS Classification – BH01 – BH08 
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7 SOIL ECOLOGICAL IMPACT ASSESSMENT 

7.1 Protected Environmental Values 

The requirement for protecting soil from contaminated activities in Tasmania is managed under the 

Environmental Management and Pollution Control Act 1994 (EMPCA) which states in Part 5A: 

(2) An area of land is a contaminated site if – 

(a) there is in, on or under that area of land a pollutant in a concentration that – 

(i) is above the background concentration; and 

(ii) is causing or is likely to be causing serious or material environmental harm or 

environmental nuisance, or is likely to cause serious or material environmental harm or 

environmental nuisance in the future if not appropriately managed; 

Potential soil impact at the site is assessed through application of the following environmental investigation 

guidelines. 

7.2 NEPM ASC (2013) Guidelines 

The following ecological investigation guidelines are to be addressed to assess acceptable levels of risk to 

terrestrial ecosystems: 

• NEPM ASC (2013) Ecological Investigation Levels (EIL’s) – have been developed for selected 

metal and organic substances.  EIL’s depend on specific soil and physicochemical properties and 

land use scenarios and generally apply to the top two (2) metres of the soil profile (NEPM 2013); 

• NEPM ASC (2013) Ecological Screening Levels (ESL’s) – have been developed for selected 

petroleum hydrocarbon compounds and total petroleum hydrocarbon fractions.  ESL’s broadly 

apply to coarse- and fine-grained soils and various land use scenarios within the top two (2) metres 

of the soil profile (NEPM ASC 2013). 

Soil analytical results are compared against Ecological Screening Levels (ESL’s) and Ecological 

Investigation Levels (EIL’s) limits presented in Table 8.   

Table 8  Summary of Soil Investigation Limits Considered at the Site based in NEPM ASC (2013) 

Investigation 

Levels (IL) 

Analytes Investigated 

Hydrocarbons Metals 

DDT 
BTEX 

TRH 

(F1 to F4) 

Benzo(a) pyrene 

(PAH) 

Naphthalene 

(PAH) 

Zn, Cu, Cr(III), 

Ni & As 
Lead 

ESL’s Analysed Analysed Analysed     

EIL’s    Analysed Analysed Analysed Not Analysed 

7.3 Guidelines 

7.3.1 Ecological Screening Levels 

The following compounds were compared against NEPM (2013) Ecological Screening Levels (ESL’s): 

• BTEX; 

• F1 to F4 TRH; and 

• Benzo(a)pyrene 

Selection of ESL threshold investigation limits are set out in the NEPM (2013) guidelines and require 

classification of the soil according to: 

• Land use sensitivity: 

• Areas of ecological significance 

• Urban residential and public open space; and 

• Dominant particle size passing through a 2 mm sieve into: 

• Coarse – sand sizes and greater; and 

• Fine – clay and silt sizes. 

Adopted NEPM (2013) soil and land use classifications are presented below. 
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7.3.2 Ecological Investigation Levels 

The following compounds were compared against Environmental Investigation Levels: 

• Lead;  

• Nickel; 

• Chromium; 

• Zinc; 

• Copper; 

• Arsenic; and 

• Naphthalene. 

There was a requirement to classify the soil according to physicochemical properties given that the above 

listed compounds.  Selection of EIL threshold investigation limits are set out in the NEPM ASC (2013) 

guidelines and require classification of the soil per specific soil and physicochemical properties which are 

presented in the results tables.  

Given the surround sensitive land use of residential/ public open spaces, these guidelines have been applied 

to the EILS. pH tested in 4 samples and ranged from 5.4-7.7. 

7.4 Findings 

7.4.1 Ecological Screening Levels 

Laboratory analytical results for soil are presented in Appendix 10. Table 9  summaries all soil analytical 

results against relevant ESLs guideline limits for urban residential/ public open spaces land use.  

Concentrations which exceed laboratory limits of reporting (LOR) are highlighted in bold. ESL 

exceedances are highlighted with a coloured cell. Samples within the proposed excavation zone are marked 

with an X.  

A total of 6 of the 16 primary samples had detections above laboratory LORs. A total of 6 samples had 

hydrocarbon detections above the ESL guideline limits for urban residential/ public open spaces and 

included the following exceedances: 

• One sample had a laboratory detection for TRH Fraction F2 and another had a detection of benzene. 

• A total of all 2 samples that had ESL exceedances were for TRH Fraction F3 (Borehole #1); 2 

additional samples had laboratory detections but were below guideline limits. 

• A total of 8 samples from 16 samples were clean and had no detections; the majority of which were 

deeper at 1.4-1.5m bgs. 

The following was also observed as illustrated in Figure 8: 

• The ESL exceedances were localised in BH01. 

• The hydrocarbon detections were at 0.5-0.6m bgs,  

• Deeper soil samples at 1.5-1.6m bgs were generally free of hydrocarbon contamination. 

• Groundwater was not encounter even though boreholes were 2.2-2.4m above sea level with the 

North Esk River, approximately 200m to the east of the investigation area. 

Therefore, as best practice a Contamination Management Plan (CMP) will be required to manage soil/ water 

run off during construction to ensure contaminated soil or surface water does not enter the waterways.   
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Table 9  Summary of Soil Analytical Results Compared with Ecological Screening Level’s for urban residential/ 

public open spaces – BH01-BH08 
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BH01 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 110 1540 320
BH02 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 840 130
BH02 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH03 0.5-0.6 31/5/19 F URBAN 0.3 <0.5 <0.5 <0.5 <0.5 <10 <50 580 140
BH03 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH04 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH04 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH05 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 130 <100
BH05 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH06 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 480 140
BH06 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH07 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 980 210
BH07 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
BH08 0.5-0.6 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 150 <100
BH08 1.4-1.5 31/5/19 F URBAN <0.2 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100
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Figure 8  Trail of ESL Exceedances in Soil Across the Site (Borehole #1 only) 

7.4.2 Ecological Investigation Levels 

Laboratory analytical results are presented in Appendix 11.  Table 10 compares all soil analytical results 

against relevant ecological investigation limits (EIL’s) for urban residential/ public open spaces land use.  

Concentrations which exceed laboratory LOR are detailed in the table. EIL exceedances are highlighted 

with a coloured cell and samples within the proposed excavation zone are marked with an X. At this stage 

none of the samples are proposed to be excavated. 

There were four shallow soil samples, 0.5-0.6m bgs that had heavy metal detections that exceeded EIL 

guidelines. Details are as follows: 

• BH01 copper 1x the limit 

• BH02 copper 5-20x the limit 

• BH03 copper, zinc 1x the limit; and Arsenic 2-5x the limit 

• BH07 copper 5-20x the limit 

 

Note some pH values were inferred and others obtained during analysis. A risk to ecological receptors in 

terms of EILs has been identified. 
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Table 10  Soil Analytical Results Compared Against Ecological Investigation Levels for urban residential/ 

public open spaces – BH01-BH08 

 

pH Designation: 
1) Using 0.01M CaCl2 extract.  Rayment, G.E. and Lyons, D.J. (2011). “Soil Chemical Methods – Australasia”. 495+20 pp. CSIRO 
Publishing, Melbourne.  
2) pHF (1:5).  Adjusted by subtracting 0.75 with +/- 0.25 error to calibrate to the CaCl2 method (per comm. ALS Brisbane Acid 
Sulphate Soils Laboratory).  Methods in accordance with Ahern, C.R., Stone Y., and Blunden B. (1998b). ‘Acid Sulphate Soils 
Assessment Guidelines’. Acid Sulphate Soils Management Advisory Committee, Wollongbar, NSW, Australia. 
3) Classified in accordance with parent material typical soil pH as per the Tasmanian soils database / or on-site testing 
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BH01 0.5-0.6 31/5/19 URBAN 20 7.7 (1) F 411 411 47 283 65 228 18 <1

BH01 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 46 46 68 77 65 23 8 <1

BH02 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 1850** 1850** 45 345 39 167 13 <1

BH02 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 19 19 25 49 64 11 10 <1

BH03 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 379 379 42 436 38 550 307* <1

BH03 1.4-1.5 31/5/19 URBAN 20 5.6 (1) F 23 23 33 57 58 15 11 <1

BH04 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 86 86 10 136 7 119 18 <1

BH04 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 19 19 25 48 63 10 10 <1

BH05 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 159 159 16 206 10 229 31 <1

BH05 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 16 16 31 51 76 9 8 <1

BH06 0.5-0.6 31/5/19 URBAN 20 6.3 (1) F 166 166 21 125 19 211 24 <1

BH06 1.4-1.5 31/5/19 URBAN 20 5.4 (1) F 18 18 32 52 64 11 8 <1

BH07 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 2280** 2280** 35 353 16 364 48 <1

BH07 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 22 22 50 65 66 11 9 <1

BH08 0.5-0.6 31/5/19 URBAN 20 6.25 (3) F 62 62 11 63 6 74 40 <1

BH08 1.4-1.5 31/5/19 URBAN 20 6.25 (3) F 14 14 25 50 66 11 12 <1
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8 SOIL HUMAN HEALTH DIRECT CONTACT ASSESSMENT 

8.1 Guidelines 

Guidelines presented herein are based on potential exposure of human receptors to soil impact which may 

include: 

• Onsite excavation works which may include basement carpark and deep foundations.  Receptors 

include onsite commercial contractors, offsite residential receptors as well as sensitive land use 

and recreational receptors; 

• Proposed future onsite residential land users which may be exposed to potential shallow soil impact 

in non-paved areas of the site – not likely given the entire site will be sealed by a concrete carpark; 

• Trench workers repairing or building services (typically to 1 m bgs) as assessed against commercial 

worker guidelines for dermal contact and HIL’s. 

8.1.1 Land Use Classification 

The NEPM (2013) guidelines have been referenced to ensure that the correct land use and density category 

has been adopted for the site and the surrounding properties (where applicable). As per NEPM (2013) 

guidelines, the adopted land use class is dependent on the building density and the opportunity for soil 

access by site occupants (exposure to potentially impacted soil).   Aspects needing to be considered include: 

• Whether the site is of sensitive land use such as a childcare centre, preschool, primary school or 

aged care facility in which case land use Class A is applicable;  

• The proportion of paved area to determine direct contact exposure risk and therefore classification 

as low or high density; and 

• Classification based on residential, recreational or commercial/industrial setting.  

8.1.2 Adopted Land Use Classification 

The adopted land use class is presented in Table 11.  

Table 11  Summary of Land Use Spatial and Temporal Setting for Determining Exposure Risk 

Soil 

Bores 

Construction 

Phase 
Location Land Use Pathway* 

Land Use 

Class 

 During  Site Commercial contractors ALL D 

 
 

Offsite 
Recreational land use – surrounding 

open spaces 
ALL C 

   Commercial users – Art School DI D 

 Post Site Commercial users – Art School ALL D 

   
Recreational land use – surrounding 

open spaces 
ALL C 

   Trench Workers  ALL D & Standard 

* Pathways: 

DC – Dermal Contact – HSL Trench Worker Guidelines (CRC CARE 2013); DI – Dust Inhalation - HIL Guidelines (NEPM ASC 

2013); SI – Soil Ingestion - HIL Guidelines (NEPM ASC 2013); ALL – All of above 

8.2 Findings 

8.2.1 Dermal Contact - Petroleum Hydrocarbons 

Laboratory analytical results are presented in Appendix 11. Table 12 presents soil hydrocarbon analytical 

results compared against CRC CARE (Friebel & Nadebaum, 2011) Health Screening Levels (HSL) 

guidelines for assessing dermal contact risk HSL C, HSL D and Trench workers.  Concentrations which 

exceeded laboratory LOR are highlighted in bold. HSL exceedances would be highlighted with a coloured 

cell indicating the highest HSL land used class which is exceeded. Samples within the proposed excavation 

zone would be marked with an X.  

There were detections of hydrocarbons in 8 of the 16 samples sent for analysis, most detections were in the 

shallow samples (0.5-0.6m bgs). There were higher detections in both samples from BH01. There were no 

exceedances above the HSL C guidelines for recreational use, HSL D guidelines for commercial/ industrial 

land use or to trench workers for Dermal Contact. Therefore, no dermal contact risk has been identified. 
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Table 12 Soil Analytical Results Compared Against CRC CARE Guidelines for Dermal Contact – BH01-BH08 

 

8.2.2 Dust Inhalation & Soil Ingestion 

Laboratory analytical results are presented in Appendix 11.  Table 13 presents the soil analytical results 

compared against combined dust inhalation and soil ingestion risk is assessed through the application of 

NEPM (2013) Health Investigation Levels (HILs) for exposure to soil contaminants. Concentrations which 

exceeded laboratory LOR are highlighted in bold, metals are simply reported. HIL exceedances are 

highlighted with a coloured cell indicating the highest HIL land used class which is exceeded. Samples 

within the proposed excavation zone are marked with an X.  

There were no HIL D commercial land use exceedances at the site. There was one HIL C exceedance for 

recreational land use. This was arsenic in BH03 at 0.5-0.6m bgs. During construction a contamination 

Management Plan must be used to manage the risk; see recommendations.  
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

0.2 0.5 0.5 0.5 1 10 50 100 100

HSL C Recreational 120 18000 5300 15000 1900 5100 3800 5300 7400
HSL D Commercial/Industrial 430 99000 27000 81000 11000 26000 20000 27000 38000
Intrusive Maintenance Worker 1100 120000 85000 130000 29000 82000 62000 85000 120000

Date Sample

31/05/2019 BH01 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 1620 280

31/05/2019 BH01 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 110 1540 320

31/05/2019 BH02 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 840 130

31/05/2019 BH02 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH03 0.5-0.6 0.3 <0.5 <0.5 <0.5 <1 <10 <50 580 140

31/05/2019 BH03 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH04 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH04 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH05 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 130 <100

31/05/2019 BH05 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH06 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 480 140

31/05/2019 BH06 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH07 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 980 210

31/05/2019 BH07 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

31/05/2019 BH08 0.5-0.6 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 150 <100

31/05/2019 BH08 1.4-1.5 <0.2 <0.5 <0.5 <0.5 <1 <10 <50 <100 <100

EP080: BTEXN EP080/071: TRH

Units

LOR

CRC CARE Health Screening 

Level 

Dermal Contact Hazard from Soil 

Hydrocarbons'
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Table 13 Soil Analytical Results Compared Against NEPM (2013) Health Investigation Limit Guidelines – BH01-BH08 

 

Note: cyanide was also tested in two samples; BH01 1.4-1.5 results were non detect; and BH07 0.5-0.6 cyanide was measured at 2 mg/kg. HIL C for cyanide is 240 mg/kg 

and for HIL D 1500 mg/kg. Thus, making the results well below guideline limits. 

 

EA002 : pH 

(Soils)

EA055: 

Moisture 

Content EG005T: Total Metals by ICP-AES
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Mercury by FIMS EP066: Polychlorinated Biphenyls (PCB)EP075(SIM)B: Polynuclear Aromatic Hydrocarbons
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0 1 2 2 5 5 5 2 5 5 5 0.1 0.1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

HIL C Recreational 300 90 20000 90 300 17000 600 19000 1200 700 30000 80 1 300 3

HIL D Commerial/Industrial 3000 500 300000 900 4000 240000 1500 60000 6000 10000 400000 730 7 4000 40

Sample date: Sample ID

31/05/2019 BH01 0.5-0.6 7.7 18.8 18 240 <1 <50 4 65 12 411 228 377 47 <5 40 283 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH01 1.4-1.5 ---- 44.2 8 80 2 <50 <1 65 16 46 23 176 68 <5 53 77 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH02 0.5-0.6 ---- 9.7 13 160 <1 <50 2 39 10 1850 167 622 45 <5 20 345 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH02 1.4-1.5 ---- 41.6 10 40 2 <50 <1 64 7 19 11 81 25 <5 78 49 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH03 0.5-0.6 ---- 19 307 580 <1 <50 2 38 10 379 550 462 42 <5 29 436 0.2 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2 <0.5

31/05/2019 BH03 1.4-1.5 5.6 40.3 11 20 2 <50 <1 58 11 23 15 69 33 <5 64 57 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH04 0.5-0.6 ---- 16.7 18 50 <1 <50 <1 7 4 86 119 187 10 <5 12 136 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH04 1.4-1.5 ---- 42.5 10 20 2 <50 <1 63 8 19 10 68 25 <5 69 48 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH05 0.5-0.6 ---- 14.3 31 50 <1 <50 <1 10 5 159 229 147 16 <5 17 206 0.2 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH05 1.4-1.5 ---- 39.8 8 20 2 <50 <1 76 11 16 9 95 31 <5 66 51 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH06 0.5-0.6 6.3 19.8 24 80 <1 <50 <1 19 5 166 211 205 21 <5 46 125 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH06 1.4-1.5 5.4 41.6 8 20 2 <50 <1 64 8 18 11 64 32 <5 69 52 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH07 0.5-0.6 ---- 27.4 48 160 <1 <50 1 16 9 2280 364 461 35 <5 19 353 2.3 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 1.0 0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 3 <0.5

31/05/2019 BH07 1.4-1.5 ---- 39.5 9 20 2 <50 <1 66 19 22 11 100 50 <5 60 65 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH08 0.5-0.6 ---- 18.6 40 60 <1 <50 <1 6 4 62 74 120 11 <5 11 63 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

31/05/2019 BH08 1.4-1.5 ---- 40.3 12 30 1 <50 <1 66 8 14 11 74 25 <5 82 50 <0.1 ---- <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Bold - Indicates LOR 

Exceedance  in Non Metalic 

Compounds

NEPM Health Investigation 

Levels (HIL's)

Dust Inhalation and Soil 

Ingestion Assessment

X - Indicates Sample Within 

Proposed Excavation Zone

Units

LOR

HIL  AHIL  BHIL  C

HIL  D
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9 INDOOR INHABITANT PVI ASSESSMENT – HSL’s 

This PVI assessment has been conducted in accordance with relevant CRC CARE Technical 

Documentation and NEPM 2013 guidelines presented in references section of this report.  The HSL 

assessment approach is generally the first (Tier 1) investigation phase adopted for assessing PVI risk at 

petroleum hydrocarbon (PHC) impacted sites.  HSL guidelines have been applied for samples collected 

from the site to account for risks that may be associated with volatile hydrocarbon vapour intrusion into 

confined spaces where there may be an inhalation risk through longer term exposure.  This does not 

constitute a full vapour risk assessment but provides additional information from which to further quantify 

any risk. 

A detailed investigation (Tier 2 to 3) is recommended over an HSL assessment where an acute risk has 

been identified at the site (CRC CARE 2013) because of: 

• Migrating product on surface soils beneath buildings; 

• Strong PHC odours; 

• Flammable risk in confined spaces; and/or 

• Health complaints from occupants. 

Based on the site visits, none of the above conditions have been identified at the site.  If the outcome of this 

Tier 1 assessment reveals HSL exceedances for hydrocarbon vapour intrusion, a more detailed (Tier 2) 

assessment will be required to further evaluate the human health risk.  

PVI risk is initially interpreted through the development of HSL threshold limits from the following 

classifications: 

• The geology and or hydrogeology of the investigation point; and 

• Land use sensitivity: 

The resulting HSL threshold limits are compared with laboratory analytical results. 

9.1 Selected Media for Assessing PVI Risk 

Table 14 presents a summary of the preferred HSL approach to assessing PVI risk.  In this case, all soil 

investigated was within the excavation zone and within the water table.   

Table 14  Preferred Methods for Determining Site PVI Risk 
Media 

Analysed 
Method Limitations 

Order of 

Preference 

Soil Gas 

Concentrations of a soil 

gas through a soil vapor 

probe 

This approach provides the most reliable data in interpreting 

PVI risk, although direct modelling should be applied if 

concentrations exceed HSL threshold limits. 

Primary 

Groundwater 

Concentrations of PHC in 

groundwater through 

deployment of 

monitoring wells 

More robust and reliable that soil in determining onsite and in 

particular, offsite risks.  Determining PVI risk based on 

groundwater is inherently conservative when interpreting 

vapour risk to account for not readily discernible preferential 

pathways.   Reference may be drawn to alternative assessment 

approaches: 

1) Application of site-specific conditions to the CRC 

CARE model for assessing PVI risk 

2) Soil gas interpretation for areas where a PVI risk is 

identified from groundwater analysis. 

Secondary 

Soil 
Concentrations of PHC in 

soil 

Concentrations in soil may be subject variability due to soil 

moisture, organic content and oxygen ingress all which create 

significant bias in threshold values.  Reliance is place on 

utilizing groundwater analysis over soil.  Soil results provide 

localised information. 

Tertiary 
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9.2 Land Use Class 

For surrounding properties, the potential PVI risk is characterized through application of CRC CARE 

HSL’s for each individual property based on their existing land use (NEPM 2013; Friebel & Nadebaum 

2010).  The CRC CARE guidelines have been referenced to ensure that the correct land use and density 

category has been adopted for surrounding land use to ensure health risks are consistent with the HSL 

models.  Aspects considered include the: 

• Sensitivity of the existing or potential land use;  

• Percentage of paved area for defining potential vapour migration risk; 

• Type of basement garage which may influence the confinement of PHC vapours; 

• Presence of a slab or cavity for discerning vapour intrusion risk. 

If hydrocarbon impacted soil is discerned at the site, consideration is given to downgradient receptors.  

Where applicable, land use class therefore considers: 

• Downgradient receptors where onsite HSL exceedances have been identified in soil; and 

• Variations in land use for different parts of the proposed development. 

The following land use classes are applied: 

• HSL D for all commercial spaces within the student services building and adjacent buildings. 

9.3 Soil Assessment  

Laboratory analytical results are presented in Appendix 11.  Table 15 presents the results against a potential 

indoor vapour risk. Concentrations which exceeded laboratory LOR are highlighted in bold. HSL 

exceedances are highlighted with a coloured cell.  Although there were detections in two samples; results 

were below guideline limits. Therefore no the indoor vapour risk has been identified associated with soil 

impact.  

Table 15  Soil Analytical Results Compared Against HSL D for Indoor Vapour Risk – BH01-BH08 

 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

LOR 0.2 LOR 0.5 LOR 0.5 LOR 0.5 LOR 1 LOR 10 LOR 50

BH01 0.5-0.6 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH01 1.4-1.5 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 110

BH02 0.5-0.6 31/05/2019 1 - 2 SAND D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH02 1.4-1.5 31/05/2019 2 - 4 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH03 0.5-0.6 31/05/2019 1 - 2 CLAY D 0.3 <0.5 <0.5 <0.5 <1 <10 <50

BH03 1.4-1.5 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH04 0.5-0.6 31/05/2019 1 - 2 SAND D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH04 1.4-1.5 31/05/2019 2 - 4 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH05 0.5-0.6 31/05/2019 1 - 2 SAND D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH05 1.4-1.5 31/05/2019 2 - 4 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH06 0.5-0.6 31/05/2019 0 - 1 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH06 1.4-1.5 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH07 0.5-0.6 31/05/2019 0 - 1 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH07 1.4-1.5 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH08 0.5-0.6 31/05/2019 0 - 1 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH08 1.4-1.5 31/05/2019 1 - 2 CLAY D <0.2 <0.5 <0.5 <0.5 <1 <10 <50

Sample DateSample ID Depth Class
Grain 

Class

Soil Hydrocarbon HSL's for Assessing Indoor Vapour 

Intrusion (NEPM 2013)   

Soil Sample Analysis

F2
Colour Shading - Indicates HSL Exceedances: 

 >1 x, * 2-5 x, ** 5-20 x, *** 20-50 x, **** >50 x

HSL

EP080/071: TRHEP080: BTEXN
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10 TRENCH WORKER PVI ASSESSMENT – HSL’s 

10.1 Classification 

The following Health Screening Assessment is based on hydrocarbon vapour intrusion risk to subsurface 

excavation workers within excavations.  This is assessed through analysis of vapours from soil and soil 

vapours.  Groundwater is generally not used to assess risk as threshold limits for all depth and grain classes 

are non-limiting.   Land use classes are not applicable when assessing vapour intrusion into trenches. 

Soil and soil vapour HSL’s for assessing hydrocarbon risk to maintenance workers are based on CRC 

CARE Technical Report 10 guidelines (Friebel & Nadebaum 2011) and the following variables: 

• Dominant grain size class of material at the soil sample depth or based on the dominant grain class 

of the backfill material based on US Agriculture Soil Classification System (SCS) and partitioning 

into either sand, silt or clay; and 

• Classifying soil according to depth ranges: 0 to 2 m; 2 to 4 m; 4 to 8 m; and greater than 8 m;  

10.2 Findings 

Laboratory analytical results are presented in Appendix 11. Summary of Soil Analytical Results Compared 

against HSL’s for Assessing PVI Risk to Trench Workers are presented in Table 16. Concentrations that 

exceeded laboratory LOR are highlighted in bold, and if there were any HSL exceedances they would be 

highlighted with a coloured cell. There were no exceedances of the CRC CARE HSL guidelines for 

Assessing PVI Risk to Trench Workers and no risk identified. 

Table 16  Summary of Soil Analytical Results Compared against HSL’s for Assessing PVI Risk to Trench 

Workers – BH01-BH08 

 

 

 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

LOR 0.2 LOR 0.5 LOR 0.5 LOR 0.5 LOR 1 LOR 10 LOR 50

BH01 0.5-0.6 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH01 1.4-1.5 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 110

BH02 0.5-0.6 31/05/2019 0 to 2m SAND <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH02 1.4-1.5 31/05/2019 2 to 4m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH03 0.5-0.6 31/05/2019 0 to 2m CLAY 0.3 <0.5 <0.5 <0.5 <1 <10 <50

BH03 1.4-1.5 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH04 0.5-0.6 31/05/2019 0 to 2m SAND <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH04 1.4-1.5 31/05/2019 2 to 4m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH05 0.5-0.6 31/05/2019 0 to 2m SAND <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH05 1.4-1.5 31/05/2019 2 to 4m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH06 0.5-0.6 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH06 1.4-1.5 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH07 0.5-0.6 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH07 1.4-1.5 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH08 0.5-0.6 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50

BH08 1.4-1.5 31/05/2019 0 to 2m CLAY <0.2 <0.5 <0.5 <0.5 <1 <10 <50
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Dark Grey Shading - Indicates HSL Exceedances: 

 >1 x, * 2-5 x, ** 5-20 x, *** 20-50 x, **** >50 x
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11 SOIL DISPOSAL ASSESSSMENT 

11.1 Guidelines 

Soil which is excavated from the site for landfill disposal is to be assessed against Information Bulletin 

105 (IB105) for Classification and Management of Contaminated Soil for Disposal.  The Environmental 

Protection Authority (EPA) uses 4 categories to classify contaminated soil as per Table 17:  

• (Level 1) Fill Material;  

• (Level 2) Low Level Contaminated Soil;  

• (Level 3) Contaminated Soil; and  

• (Level 4) Contaminated Soil. 

Fixed numerical values are presented for soil concentrations and leachable fraction concentrations.  

Table 17  Summary of IB105 Classification Guidelines 

 

11.2 Findings 

The soil samples were compared against IB105 guidelines for soil disposal, see Table 18 and Table 19. 

Most of the material was classified as Level 2 Material – Low Level Contaminated Soil due to the 

presence of multiple heavy metal detections and hydrocarbons in three samples.  

Elevated metals above Level 1 classification included arsenic, beryllium, cadmium, copper, lead (in two 

samples only) and zinc. The following metals only exceeded IB105 in one sample; barium, manganese, 

mercury and nickel.  

Material in two boreholes were classified as Level 3 material for Arsenic in BH03 0.5-0.6 and copper 

in BH07 0.5-0.6. Leachate testing confirmed that the leachable fraction of this material did not exceed 

Level 2 classification; therefore, this material can also be considered as Level 2 material. 

Careful management of this material will be required during the excavation phase of the work; see the 

recommendations section of this report. 
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Table 18  Soil Analytical Results Compared Against IB105 Investigation Limits for soil Disposal – Dry Weight Concentrations 

 

Note: cyanide was also tested in two samples; BH01 1.4-1.5 results were non detect; and BH07 0.5-0.6 cyanide was measured at 2 mg/kg. Level 1 upper limit for cyanide is 32 

mg/kg; therefore total cyanide can be classified as Level 1 material. 
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mg/kg mg/kg mg/kgmg/kgmg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

5 10 1 1 2 5 2 5 5 0.1 2 5 5 0.5 10 50 0.5 0.1 0.2 0.5 0.5 0.5 1

Investigation Level Selected

<20 <300 <2 <3 <50 <100 <100 <300 <500 <1 <60 <10 <200 <0.08 <65 <1000 <20 <2 <1 <1 <3 <14 <32

20 300 2 3 50 100 100 300 500 1 60 10 200 0.08 65 1000 20 2 1 1 3 14 32

200 3000 40 40 500 2000 200 1200 5000 30 600 50 14000 2 650 5000 40 20 5 100 100 180 1000

750 30000 400 400 5000 7500 1000 3000 25000 110 3000 200 50000 20 1000 10000 200 50 50 1000 1080 1800 2500

31/05/2019 BH01 0.5-0.6 18 240 <1 4 65 411 12 228 377 <0.1 47 <5 283 <0.5 <10 1880 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH01 1.4-1.5 8 80 2 <1 65 46 16 23 176 <0.1 68 <5 77 <0.5 <10 1850 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH02 0.5-0.6 13 160 <1 2 39 1850 10 167 622 <0.1 45 <5 345 <0.5 <10 970 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH02 1.4-1.5 10 40 2 <1 64 19 7 11 81 <0.1 25 <5 49 <0.5 <10 <50 <0.5 <0.1 <0.2 <0.5 <0.5 <0.5

31/05/2019 BH03 0.5-0.6 307 580 <1 2 38 379 10 550 462 0.2 42 <5 436 <0.5 <10 690 1.5 ---- 0.3 <0.5 <0.5 <0.5

31/05/2019 BH03 1.4-1.5 11 20 2 <1 58 23 11 15 69 <0.1 33 <5 57 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH04 0.5-0.6 18 50 <1 <1 7 86 4 119 187 <0.1 10 <5 136 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH04 1.4-1.5 10 20 2 <1 63 19 8 10 68 <0.1 25 <5 48 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH05 0.5-0.6 31 50 <1 <1 10 159 5 229 147 0.2 16 <5 206 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH05 1.4-1.5 8 20 2 <1 76 16 11 9 95 <0.1 31 <5 51 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH06 0.5-0.6 24 80 <1 <1 19 166 5 211 205 <0.1 21 <5 125 <0.5 <10 580 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH06 1.4-1.5 8 20 2 <1 64 18 8 11 64 <0.1 32 <5 52 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH07 0.5-0.6 48 160 <1 1 16 2280 9 364 461 2.3 35 <5 353 <0.5 <10 1130 3 <0.1 <0.2 <0.5 <0.5 <0.5

31/05/2019 BH07 1.4-1.5 9 20 2 <1 66 22 19 11 100 <0.1 50 <5 65 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH08 0.5-0.6 40 60 <1 <1 6 62 4 74 120 <0.1 11 <5 63 <0.5 <10 110 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 BH08 1.4-1.5 12 30 1 <1 66 14 8 11 74 <0.1 25 <5 50 <0.5 <10 <50 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 Duplicate X 29 100 <1 <1 16 259 7 238 227 0.2 27 <5 158 <0.5 <10 760 <0.5 ---- <0.2 <0.5 <0.5 <0.5

31/05/2019 INTER LAB SPLIT X 20 70 <1 <1 18 179 6 191 213 <0.1 25 <5 112 <0.5 <10 440 <0.5 ---- <0.2 <0.5 <0.5 <0.5

Information Bulletin 105

Classification and Management 

of Contaminated Soil For 

Disposal

IB105 Level 4

Unit
LOR

IB105 Level 1

IB105 Level 2

IB105 Level 3
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Table 19  Soil Analytical Results Compared Against IB105 Investigation Limits for soil Disposal – Leachable Fractions 

 

Note:  

Leachable fraction analysis will take precedence over soil analysis when calculating IB105 Limits.   

There are no leachable fraction investigation limits for certain compounds eg. Cobalt, and therefore the solids limit is applied.  Where solid Level 2 or greater exceedances are present, these are represented with a * in the sheet 
Leachable fraction limits are not available for Level 1 classification, and therefore a minimum leachable fraction Level 2 limit is applied if the solid results exceed Level 1 guideline limits for solids, alternatively Level 1 is 

applied 

Leachable fraction exceedances are represented with a bold and highlighted cell and Level 2 solid exceedances are defined with italics and bold highlighting 
Where the benzo(a)pyrene (TEQ) limit is exceeded, the assessment is based on soil total limits 
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Investigation Level Selected

<0.5 <35 <1 <0.1 <0.5 <10 <0.5 <25 <0.01 <1 <0.1 <25 <3 <200 <0.5 <0.5 <1 <50 <1400 <3000 <5000

0.5 35 1 0.1 0.5 10 0.5 25 0.01 1 0.1 25 3 200 0.5 0.5 1 50 1400 3000 5000

5 350 4 0.5 5 100 5 250 0.1 8 1 250 30 2000 5 2 500 14000 30000 50000

31/05/2019 BH03 0.5-0.6 <0.1 * * * * ----

31/05/2019 BH07 0.5-0.6 * 0.3 * * * * <0.1

IB105 Level 4

Information Bulletin 105

Classification and Management of 

Contaminated Soil For Disposal

Leachable Fraction

Italic/* - Based On Soil (Total) Limit

Bold - Based On Leach Limit

LOR

IB105 Level 1

IB105 Level 2

IB105 Level 3

Unit
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Figure 9  IB105 Exceedances in Soil Across the Site   

Note leachate testing for BH03 0.5-0.6 (Arsenic) and BH07 0.5-0.6 (Copper) confirmed the material can be reclassified as Level 2 Material.
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12 CONCEPTUAL SITE MODEL 

12.1 Primary Sources of Contamination 

12.1.1 Confirmed Primary Source 

Primary sources of contamination have been identified on site as the following: 

• Former rail line that intersected the site; 

• Storage of rail carts on site; 

• Former refuelling infrastructure north of the investigation area, two USTs. 

No other potential upgradient primary sources of contamination have been identified.  Groundwater was 

not encountered. 

12.1.2 Potential Primary Sources  

There may be unknown potential sources of onsite impact (outside of the sampling areas) which GES are 

unaware of and therefore have not been investigated at this time.  

12.1.3 Contaminates of Potential Concern 

Contaminants of potential concern associated with these potential sources include hydrocarbons and heavy 

metals. 

12.2 Secondary Sources of Contamination 

Secondary source contamination includes impacted soil, groundwater, surface water and vapour which may 

originate from a primary source.  Secondary sources may have a direct pathway linkage to receptors of 

interest.  

12.2.1 Confirmed Secondary Source 

No offsite (outside the footprint of proposed Building 3) sampling has been conducted, and therefore there 

is no confirmed offsite secondary sources of contamination. Note groundwater was not encountered 

therefore this is an unknown risk. 

12.2.2 Potential Secondary Source 

There is the potential that the offsite aquifer comprises a secondary source of hydrocarbon contamination.  

Soil in contact with any impacted groundwater may also comprises a secondary source.  

12.3 Transport Mechanisms and Exposure Pathways 

Transport Mechanisms considered as part of the CSM are presented in Figure 10 and include: 

• Wind erosion/ dispersion 

• Stormwater/ surface runoff  

• Leaching of heavy metals from the soil 

• Volatile hydrocarbon vapours sourcing from contaminated groundwater. 

Exposure Pathways considered at the site are presented in Figure 10 and include: 

• Dermal contact 

• Dust Inhalation and Soil Ingestion  

• Vapour intrusion; and 

• Stormwater drains. 

12.4 Potential Receptors 

The following presents a summary of all potential receptors considered in the assessment. 

12.4.1 Potential Ecological Receptors  

There are no onsite ecological receptors. The following offsite ecological receptors have been identified: 
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• North Esk River, approximately 200m to the east of the investigation area which feeds into the 

River Tamar. 

Stormwater is identified as a likely pathway to these receptors.  A risk to the waterways is likely through 

uncontrolled/unmanaged release of site groundwater into the stormwater system. 

12.4.2 Potential Human Receptors 

Potential current and future onsite human receptors are depictured in Figure 10 and discussed in Table 20.   

Table 20  Explanatory Notes Regarding Potential Receptors  

Medium Specific Receptor Exposure risk/ Management Strategies 

Soil Impact 

(shallow 0-1m) 

Current Commercial Workers 

No risk to current commercial workers in surrounding 

buildings as under regular circumstances have no 

opportunity to come in contact with soil as the site is a sealed 

carpark. 

Future construction workers 

and trench workers  

Limited contamination has been identified in the soil.  

As a precautionary measure a Contamination Management 

Plan (CMP) should be developed to manage soil and water 

on the site during the site redevelopment. 

Future onsite inhabitants - 

commercial workers 

(University Students visiting 

during the day only) 

It is assumed that once the site redevelopment has been 

completed the contaminated material will be either removed 

and or sealed by a concrete floor level 1 of Building 3, thus 

mitigating the soil contact risk to future site users.  

No soil HSL exceedances and no vapour risk to onsite users 

was not identified 

Off-site Human Receptors 

during the construction phase 

Neighbouring human receptors - University Students visiting 

during the day only – no Dermal contact risk.  

HIL’s dust inhalation and soil ingestion risk will be managed 

with the CMP.  

Off Site Ecological receptors 

As there were ESL/ EIL exceedances identified at the site, 

there is a risk of impacted soil and water entering the 

stormwater system through site erosion.  This will need to be 

managed through a dedicated CMP. 

Soil Impact 

(deep >1m) 

Future construction workers 

and trench workers  

Limited contamination has been identified in the soil and no 

risk to construction workers or trench workers has been 

identified. 

Future onsite inhabitants -

commercial workers  

It is assumed that once the site redevelopment has been 

completed the contaminated material will be either removed 

and or sealed by a concrete floor level 1 of Building 3, thus 

mitigating the soil contact risk to future site users.  

A vapour risk to onsite users was not identified 

Groundwater 

Impact 
Not identified 

Groundwater not intercepted. Hydrocarbon contamination in 

groundwater is not expected as deeper soil samples at 1.5-

1.6m bgs were generally free from hydrocarbons. 

There is the potential for heavy metals to be present in the 

groundwater, but this will not pose a risk to human health. 
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Figure 10  Conceptual Site Model 

It is assumed, the soil exposure risk will only be present during the construction phase of the site redevelopment as the site is currently sealed.   Post construction, any human 

exposure risk associated with soil impact will be dramatically reduced once the source of the contamination has been removed or sealed beneath the building.  
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13 CONCLUSIONS  

13.1 Site History 

The following can be summarised about the site history: 

• The site is a low-lying area, 2-3m ASL, that formally hosted the AN TASRAIL Inveresk Railyards.  

Estuarine deposits underly the site overlaid with fill from 0.3-1.2m thick. 

• Former potentially contaminating activities in the localised area surrounding the proposed footprint 

of Building 3 relate to former rail path that went across the investigation area and two former 

underground storage tanks (USTs) were situated approximately 20 m north of the footprint. 

• The following contaminants of potential concern (COPC) are associated with hosting a railyards 

and have been confirmed elsewhere across the site: Total Petroleum/Recoverable Hydrocarbons 

(TPH/TRH); Volatile monoaromatic hydrocarbons: Benzene, Toluene, Ethylbenzene, Xylene 

(BTEX) and derivatives; Polycyclic Aromatic Hydrocarbons (PAH) including Benzo(a)pyrene 

(B(a)p) and heavy metals, in particular; antimony; arsenic; cadmium; chromium; copper; lead; 

mercury, tin; and zinc. Plus, chlorinated hydrocarbons including polychlorinated Biphenyls 

(PCB's); phenolic compounds including chlorophenols; acid or alkaline conditions; volatile 

organohalides including methylene chloride; cyanides and asbestos. 

• It was noted that the centre of the investigation area has previously had contaminated fill removed 

(SEMF, 1995).  

13.2 Adopted Land Use Settings 

The following investigation limits/guidelines were adopted for the site for the proposed development: 

• Ecosystem – the following guidelines were adopted:  

o Soil – Primarily urban residential and open spaces EILs and ESLs  

• Current users: 

o HSL C open spaces 

o HSL D for vapour intrusion risk to trench & maintenance workers 

• The period during site development works: 

o HSL D for vapour intrusion risk to onsite commercial workers; 

o CRC CARE for assessing dermal contact risk to onsite commercial workers; 

o HIL D for assessing dust inhalation and soil ingestion risk to onsite commercial workers; 

and 

o HIL C for assessing dust inhalation and soil ingestion risk to offsite land use receptors; 

• Contamination exposure to trench workers: 

o HSL D for vapour intrusion risk based on commercial land use; 

o Trench worker guidelines for assessing dermal contact risk; and 

o HIL D for assessing dust inhalation and soil ingestion risk 

• Future land users access to soil – there will be no access to soil as the proposed development will 

cover the entire footprint, with the exceptions of an indigenous garden at the entrance to the 

building: 

o HIL D for soil ingestion and inhalation; 

o CRC CARE for dermal contact; and 

o HSL D for indoor vapour inhalation risk – for commercial site users – Note the concrete 

floor will act as a barrier plus not risk identified. 

It is anticipated that limited excavations will extent to 0.5m below ground surface to account for the removal 

of the existing carpark plus the service trenches, lift and stair footprints. 

13.3 Soil Assessment 

The following conclusions have been made from the soil investigation in the footprint of building 3: 

• Shallow soil (0.5-0.6 m bgs) hydrocarbon contamination was confirmed in most boreholes and only 

exceeding ecological screening levels for TPH Fractions C16-C34 in Borehole # 1 and to a greater 

depth in this hole. It is assumed that the worst of the contaminated material has already been 

removed. As a precaution this should be managed in the CMP. 
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• TPH Fractions C16-C34 are indicative of diesel, oils or older degraded fuels. 

• There was an absence of volatile hydrocarbons which rules out a risk to indoor vapour risk, a risk 

to trench workers and/ or a dermal contact risk to construction workers. 

• There were some slightly elevated levels of metals detected. There were four shallow samples that 

has ecological investigation levels exceedances for copper zinc and arsenic.  

• There were no health investigation level exceedances for land use D Commercial and Industrial. 

There was one health investigation level exceedances for land use C recreational use, this was for 

Arsenic at 0.5-0.6m bgs in BH03. 

• Groundwater was not encountered even though boreholes were 2.2-2.4m above sea level with the 

North Esk River, approximately 200m to the east of the investigation area. 

• For reference for future proposed excavation works material tested at the site was compared against 

Information Bulletin 105 guidelines. Post leachate testing all the material was classified as Level 1 

(clean fill) or Level 2 Material (low level contaminated soil). 

• The following trends were observed in the soil results: 

• Shallow samples; 0.5-0.6m bgs had consistently higher levels of Arsenic, Copper and Zinc; 

• Deeper samples; 1.5-1.6m bgs has consistently higher levels of Beryllium and Chromium; 

• BH01 and BH07 had the highest levels of hydrocarbons and to a lesser extent but 

noticeably BH02. 

14 RECOMMENDATIONS  

GES considers that substantial data regarding the site contamination has been acquired during the invasive 

site assessment and recommends the following work should be undertaken to mitigate risk during and post 

construction at the site; 

• A Contamination Management Plan (CMP) must be prepared and implemented at the beginning of 

the redevelopment phase of work; all construction workers and trench workers should be informed 

of the contamination at the site during their site induction. 

• The CMP will include but not be limited to the following: 

o Soil management considerations including dust, wind, and water erosion in terms of human 

health and the environment; 

o Consideration to the duration of stockpile exposure and physical barriers to stockpiles plus 

standard building site security fencing  

o Classification and management advice in accordance with EPA IB105. 

o If the site is to be excavated below the water table, consideration need to be given to 

removing the risk of a release of hydrocarbon/ heavy metal impact water into the 

stormwater system.   

• Clean soil be imported to site for the proposed Indigenous Garden Bed as this is the area most likely 

for human receptors to have contact with the soil at the site. 

This investigation only investigated the area of the proposed footprint of Building 3. If the design of the 

proposed development is altered, then there may be a requirement to assess the soil results against 

alternative guidelines or conduct further site investigations outside the current proposed footprint. 

14.1 Statement of Suitability  

The findings from the desktop investigation and results from the invasive soil investigation confirm that 

contamination at the site should not pose a risk to Human Health or the Environment (ecosystems) 

providing the above recommendations are followed. No further contamination remediation or management 

measures will be required during the site redevelopment works. 

 

Yours faithfully, 

 

Sarah Joyce BSc (Hons) 

Environmental Geologist 
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LIMITATIONS STATEMENT 

This ESA Report has been prepared in accordance with the scope of services between Geo-Environmental 

Solutions Pty. Ltd. (GES) and John Wardle Architects (‘the Client’) on behalf of their client. To the best 

of GES's knowledge, the information presented herein represents the Client's requirements at the time 

of printing of the Report.  However, the passage of time, manifestation of latent conditions or impacts of 

future events may result in findings differing from that described in this Report.  In preparing this Report, 

GES has relied upon data, surveys, analyses, designs, plans and other information provided by the 

Client and other individuals and organisations referenced herein.  Except as otherwise stated in this 

Report, GES has not verified the accuracy or completeness of such data, surveys, analyses, designs, 

plans and other information. 

The scope of this study does not allow for the review of every possible soil and groundwater contaminant 

over the whole area of the site.  Samples collected from the investigation area are assumed to be 

representative of the areas from where they were collected and indicative of the contamination status 

of the site at that point in time.  The conclusions described within this report are based on these samples, 

the results of their analysis and an assessment of their contamination status. 

This report does not purport to provide legal advice. Readers of the report should engage professional legal 

practitioners for this purpose as required. 

No responsibility is accepted for use of any part of this report in any other context or for any other purpose 

by third party. 
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Appendix 1 GES Staff 

GES is a specialist geotechnical and environmental consultancy providing advice on all aspects of soils, geology, 

hydrology, and soil and groundwater contamination across a diverse range of industries. 

Geo Environmental Solutions Pty Ltd: 

• ACN – 115 004 834 

• ABN – 24 115 004 834 

GES STAFF - ENGAGED IN SITE INVESTIGATION WORKS 

Dr John Paul Cumming B.Agr.Sc (Hons) Phd CPSS GAICD 

• Director 

• PhD in Environmental Soil Chemistry from the University of Tasmania in 2007 

• 18 years’ experience in environmental contamination assessment and site remediation. 

Ms Sarah Joyce BSc (Hons) 

• Environmental Geologist 

• Honours in Geography and Environmental Science at the University of Tasmania in 2003;  

• Undergraduate Degree Double Major in Geology and Geography & Environmental Science 

• 15 years professional work experience and 7 years contaminated site assessment  

Mr Grant McDonald (Adv. cert. hort.) 

• Soil Technician  

• 10 years’ experience in hydrocarbon and heavy metal contamination sampling of soils and groundwater. 

GES STAFF – WITH CONTAMINATED SITES EXPERIENCE 

Mr Kris Taylor Bsc (Hons) 

• Senior Environmental & Engineering Geologist  

• Honours in Environmental Geology at the University of Tasmania in 1998 

• 20 years’ experience in environmental contamination assessments and hydrogeology (including honours 

in mine site tailing pollution assessment). Including 15 years’ experience in asbestos assessment. 

Mr Aaron Plummer(Cert. IV) 

• Soil Technician  

• 5 years’ experience in hydrocarbon and heavy metal contamination sampling of soils and groundwater. 

Mr Mark Downie B.Agr.Sc (Hons) 

• Soil Scientist 

• 8 Year experience in contamination assessment and reporting of soils and groundwater. 

Ms Peri Lucas B.Agr.Sc (Hons) 

• Soil Scientist 

• 2 Year experience in contamination assessment and reporting of soils and groundwater. 

 



Environmental Site Assessment – V2: Building 3; 2 Invermay Road, Invermay, June 2019 

Appendix 2 Architects Plans  Page 51 

Appendix 2 Architects Plans  
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Appendix 3 EPA Documentation 
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Appendix 4 Historical Aerial Photographs 

 

 

9 Jan 2016 

 

 

15 Feb 2013 
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12 January 2008 (Google Earth) 
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2006 Launceston Historical Aerial 

 

 

 

Investigation Area 
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2006 Historical Aerial Photograph – close up of Building 3 
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1995 Historical Aerial Photograph – Former rail yards site 

 

Investigation Area 
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1995 Historical Aerial Photograph – Close up 
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1984 Historical Aerial Photograph – Former rail yards site 

 

 

Investigation Area 
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1984 Historical Aerial Photograph – Close up  
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1978 Historical Aerial Photograph – Former rail yards site 

 

Investigation Area 
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1978 Historical Aerial Photograph – Close up 

 

 



Environmental Site Assessment – V2: Building 3; 2 Invermay Road, Invermay, June 2019 

Appendix 3 Site Photographs  Page 68 

 

1956 Historical Aerial Photograph – Former rail yards site 
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Appendix 5 Site Photographs 
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Appendix 6 PID Calibration Record 

 

 



Environmental Site Assessment – V2: Building 3; 2 Invermay Road, Invermay, June 2019 

Appendix 4  PID service record.  Page 78 

 

 

 



Environmental Site Assessment – V2: Building 3; 2 Invermay Road, Invermay, June 2019 

Appendix 5 Laboratory Chain of Custody  Page 79 

Appendix 7 Laboratory Chain of Custody  
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Appendix 8 Laboratory Sample Receipt Notification 
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Appendix 9 Borehole Logs  

Note the logs have anticipated excavations to 0.5m below ground surface to account for the removal of the 

existing carpark plus the service trenches, lift and stair footprints. 
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Appendix 10 Quality Assurance and Quality Control Documentation 
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Unit mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

5 10 1 1 2 2 5 5 5 2 5 5 0.1 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.2 0.5 1 10 50 100 100 50 10 10 50 100 100 50 50 0.5 0.5

31/05/2019 Duplicate 29 100 <1 <1 16 7 259 238 227 27 21 158 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <1 <10 <50 380 380 760 <10 <10 <50 620 190 810 <50 0.6 1.2

31/05/2019 BH05 0.5-0.6 31 50 <1 <1 10 5 159 229 147 16 17 206 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <1 <10 <50 <100 <100 <50 <10 <10 <50 130 <100 130 <50 0.6 1.2

6.7 66.7 NA NA 46.2 33.3 47.8 3.9 42.8 51.2 21.1 26.4 0.0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 130.7 NA 144.7 NA 0.0 0.0

50 50 NA NA 50 50 30 30 30 50 50 30 50 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 50 50 50 NA NA NA 50 NA 50 NA NA 50

100 200 NA NA 40 40 500 500 500 40 100 500 2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2000 2000 1000 NA NA NA 2000 NA 1000 NA NA 10

LOW LOW NONE NONE LOW LOW MED MED MED LOW LOW MED LOW NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE LOW LOW LOW NONE NONE NONE LOW NONE LOW NONE NONE LOW

RPD Compliance With MDL? 47/56 (84%) YES NO YES YES YES YES NO YES NO NO YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES NO NO NO YES YES YES NO YES NO YES YES YES

31/05/2019 INTER LAB SPLIT 20 70 <1 <1 18 6 179 191 213 25 28 112 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <1 <10 <50 220 220 440 <10 <10 <50 360 120 480 <50 0.6 1.2

31/05/2019 BH06 0.5-0.6 24 80 <1 <1 19 5 166 211 205 21 46 125 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.5 <1 <10 <50 290 290 580 <10 <10 <50 480 140 620 <50 0.6 1.2

18.2 13.3 NA NA 5.4 18.2 7.5 10.0 3.8 17.4 48.6 11.0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 27.5 27.5 27.5 NA NA NA 28.6 15.4 25.5 NA 0.0 0.0

50 50 NA NA 50 50 30 30 30 50 50 30 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 50 50 50 NA NA NA 50 NA 50 NA NA 50

100 200 NA NA 40 40 500 500 500 40 100 500 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2000 2000 1000 NA NA NA 2000 NA 1000 NA NA 10

LOW LOW NONE NONE LOW LOW MED MED MED LOW LOW MED NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE NONE LOW LOW LOW NONE NONE NONE LOW NONE LOW NONE NONE LOW

RPD Compliance With MDL? 56/56 (100%) YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Method Detection Limit (MDL)

LOR

Relative Percentage Difference (RPD) %

Method Detection Limit (MDL)

MDL Class
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RPD Compliance Limit %

RPD Compliance Limit %
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mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

0.001 0.001 0.001 0.0001 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.01 0.005 0.05 0.0001 1 2 2 2 2 2 1 5 20 50 100 50 50 20 20 100 100 100 100 100 1 1 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 0.5 0.5

Date Sample

31/05/2019 Rinsate <0.001 <0.001 <0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.01 <0.005 <0.05 <0.0001 <1 <2 <2 <2 <2 <2 <1 <5 <20 <50 <100 <50 <50 <20 <20 <100 <100 <100 <100 <100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <1.0 <1.0 <1.0 <0.5 <0.5

EP080/071

Unit

LOR

EP080 EP080/071EG020F: Dissolved Metals by ICP-MS

Quality Control Blanks
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