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EXECUTIVE SUMMARY 
This report presents a Remedial Action Plan (RAP) for 21D and 21F School Drive, Tomago NSW 
(the site) undertaken by JM Environments (JME).  Remondis Pty Ltd had indicated their 
intention to redevelop the site, and commissioned this RAP to support a Development 
Application.   

The site had previously been used for sand mining and metal manufacture, and appeared to 
have been largely covered by sandy fill.  It was considered possible that sandblasting had taken 
place on the site, and that Pasminco slag may have been deposited on the surface in some areas. 

TRH and zinc contamination had been detected at one location in the western part of the site 
(Lot 11).  Lot 11 was completely paved; it was considered that this was sufficient to prevent 
exposure to contaminants by site workers and the local ecology. 

In the western part of the site (Lot 8), heavy metal contamination was detected at several 
locations in concentrations exceeding adopted ecological investigation levels.  Contamination 
exceeding adopted human health investigation levels was limited to lead in one location near 
the eastern boundary of the site. 

A groundwater assessment conducted by EHO Consulting in 2020 recorded that chromium, 
copper and zinc were detected in some wells at concentrations exceeding adopted ecological 
investigation levels, and exceeding background concentrations.  The assessment considered that 
under the proposed remediation and redevelopment, the risk associated with exposure to 
contaminated groundwater to on-site ecological receptors would be negligible, and to off-site 
receptors would be low. 

The objective of remediation is to remove a potential exposure pathway between heavy metal 
contamination in surface fill in Lot 8, and site workers, the local ecology and groundwater.  As 
this part of the site is destined for vehicle parking purposes, it was considered that a cap and 
contain remedial approach would be appropriate for the site.  This approach was favoured for 
the following reasons: 

The cap would isolate contaminated fill material from surface workers and the ecology, 
and remove the potential for dispersal off-site via wind or surface water;  
A low-permeability cap of compacted road base material would inhibit the infiltration of 
rainwater; combined with an underground stormwater drainage system this would 
reduce the potential for groundwater to be contaminated; 
As the capping layer would be achieved via the construction of a parking surface pad, there 
would be limited additional specific remediation measures required; and 
It would not involve the significant financial cost associated with removal of all 
contaminated material from the site. 

Specifically, the remedial strategy will comprise the following: 

Removal of anthropogenic waste from the northern end of Lot 8; 
Placement of a marker layer;  
Importation of road base material; and 
Installation of a stormwater drainage system. 
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Imported soil material must be at least 0.5m thick, and must satisfy: 

The NSW EPA excavated natural material exemption/order; or 
The definition of virgin excavated natural material as per the NSW EPA Waste 
Classification Guidelines Part 1: Classifying Waste; 
A current appropriate specific or general NSW EPA exemption/order for other material; 
or 
Freshly quarried material. 

Since the remedial plan does not remove contamination from the site, there is an ongoing 
commitment required to manage the contamination remaining on site.  This commitment will 
be addressed via a Long Term Environmental Management Plan, including regular ongoing 
groundwater monitoring. 

JME considers that the site may be considered suitable for its proposed redevelopment and 
ongoing industrial land use, pending successful implementation of remedial measures as 
detailed in this RAP, and the preparation and implementation of a Long Term Environmental 
Management Plan. 
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ACRONYMS 

AEC Area of Environmental Concern 

CEMP Construction Environmental Management Plan 

CLM Act NSW Contaminated Land Management Act (1997) 

COC Contaminant of Concern 

CSM Conceptual Site Model 

DCA Detailed Contamination Assessment 

DGV default guideline value 

DP Deposited Plan 

EIL ecological investigation level 

ENM excavated natural material 

EP&A Act NSW Environmental Planning and Assessment Act 1979 

EPA Environment Protection Authority 

ESL ecological screening level 

GSW General Solid Waste 

ha hectares 

HIL health investigation level 

HSSE health, safety, security and environmental 

JME JM Environments 

LOR limit of reporting 
LTEMP Long Term Environmental Management Plan 

mbgl metres below ground level 

NEPM National Environment Protection (Assessment of Site Contamination) Measure 

POEO Act NSW Protection of the Environment Operations Act (1997) 

PPE personal protective equipment 

RAP Remedial Action Plan 

SAC Site Assessment Criterion 

SEPP55 NSW State Environmental Planning Policy No 55 – Remediation of Land 

TRH total recoverable hydrocarbons 

VENM  virgin excavated natural material 

WHS Workplace Health and Safety 
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1 INTRODUCTION 
This report presents a Remedial Action Plan (RAP) for 21D and 21F School Drive, Tomago NSW 
(the site), commissioned by Remondis Pty Ltd and undertaken by JM Environments (JME).  The 
site is identified as Lots 8 and 11 in Deposited Plan (DP) 270328, and part Lot 301 DP634536 
(as defined in the website maps.six.nsw.gov.au), and is approximately 4.1 hectares (ha) in area.  
The site location is shown in Figure 1, and Lot boundaries are shown in Figure 2.   

1.1 Background 

Remondis had indicated to JME their intention to redevelop the site.  A Detailed Contamination 
Assessment (DCA) prepared by JME (herein referred to as JME20005-2, and attached in 
Appendix A) had identified areas of hydrocarbon and heavy metal contamination at 
concentrations exceeding default guideline values (DGVs) for commercial/industrial land use.  

1.2 Objectives 

The objectives of remediation, where contamination poses unacceptable risks to human health 
or the environment, are to render the site suitable for its proposed use, and to ensure that the 
environment is protected from contamination. 

The objectives of the RAP are to: 

Identify Areas of Environmental Concern (AECs) within the site that require 
remediation for Contaminants of Concern (COCs) associated with former land uses; 
Select a technically appropriate methodology that addresses the financial, timing and 
logistical constraints of the client; 
Outline procedures for the preferred remediation method; and 
Outline procedures for validation, site control and workplace health and safety (WHS), 
as required. 

1.3 Scope of Works 

In order to achieve the objectives of the RAP, the following works were completed: 

Review and summary of JME20005-2; 
Summary of available suitable remediation technologies; 
Selection of a suitable remediation strategy for the site; 
Development of remediation validation methodology, criteria and outcomes; 
Establishment of WHS measures to be undertaken during remedial works to protect the 
health and safety of the general public and the environment; and 
Preparation of a RAP (this document) for the proposed redevelopment. 
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2 SITE IDENTIFICATION 
General site information is provided in Table 1.  The site location is shown in Figure 1.   

TABLE 1: SUMMARY OF SITE DETAILS 
Site Address: 21D and 21F School Drive, Tomago NSW 
Site Area: Approximately 4.1ha 

Site Identification: Lots 8 and 11 DP270328, and Part Lot 301 DP634536, at Tomago 

Local government area of Port Stephens 

Parish of Stockton 

County of Gloucester 

Current Land Use: Vacant lot and warehouse containing overhead cranes 
Previous Land Use: Sand mining 

Midal Cables International Pty Ltd 
Proposed Land Use: Unknown 

Adjoining Site Uses: 

 

Setco (mechanical engineer) directly west of the site and Tomago Aluminium 
Smelter further to the west; 

Vegetated and mostly unoccupied to the north and east; 

Vacant land with some commercial/industrial premises to the south, and North 
Channel Hunter River further to the south. 

Site Coordinates: Easting 381044, Northing 6367180 
Current Zoning: General Industrial 

3 PREVIOUS CONTAMINATION ASSESSMENTS 

3.1 Soil Assessment 

JME is aware of the following contamination assessments that have been undertaken on the site: 

1. MB Engineering Solutions Pty Ltd (2013) Excavated Natural Material Assessment Lot 11 
McIntyre Road, Tomago (herein referred to as MBE2017); and 

2. JM Environments (2020) Detailed Contamination Assessment 21D and 21F School Drive, 
Tomago (herein referred to as JME20005-2). 

The purpose of MBE2017 was to assess whether surface soils in the western part of the site (Lot 
11) met the criteria for excavated natural material (ENM) exemption.  It is noted that though 
MBE2017 was conducted in 2013, that part of the site has been covered by a concrete slab since 
that time, and it was considered that the potential for contamination of that part of the site since 
that time is limited to the excavation of a hydrocarbon storage trench (addressed in Section 5.1). 

The purpose of JME20005-2 was to provide information to inform the pre-purchase due 
diligence process. 

Combined, the assessment included 50 systematic sampling points (test pits and boreholes), 
situated to provide coverage across the site.  This number of sampling points satisfies the NSW 
Environment Protection Authority (EPA) Sampling Design Guidelines (1995) recommendation 
for the characterisation of a site 4ha in area.  Seven targeted sampling points were also located 
in the vicinity of a hydrocarbon trench in the eastern part of the site (see Figure 2). 
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Sampling locations are shown in Figure 3, and the results of previous assessments are 
summarised in Section 4. 

3.2 Groundwater Assessment 

Following initial publication of this RAP, the following assessment was conducted: 

EHO Consulting (2020) Environmental Site Assessment 21F & 21G School Drive, Tomago NSW 
2322 (herein referred to as EHO2020). 

EHO2020 comprised the assessment of Lots 7 and 8 DP270328.  It is noted that Lot 7 is not part 
of the subject site of this RAP, and that Lot 11, which is part of the subject site of this RAP, was 
not assessed in EHO2020 (see Figure 2). 

The objective of EHO2020 was to assess potential risks to (on- and off-site) sensitive receptors 
from COCs in groundwater.  Four groundwater wells (GW1 – GW4) were installed and sampled, 
and results were compared against Site Assessment Criteria (SACs) developed from the National 
Environment Protection (Assessment of Site Contamination) Measure (NEPM) Schedule B1 
Guideline on Investigation Levels for Soil and Groundwater Table 1C Groundwater Investigation 
Levels.  Results are discussed in Section 4.4.  Groundwater well locations are shown in Figure 4. 

4 SITE CONDITION 

4.1 Site History Summary 

JME20005-2 recorded that the site had been cleared for sand mining some time between 1954 
and 1974.  The site was used for steel and aluminium manufacturing from prior to 1987 to 
2017.  It was considered possible that sandblasting had taken place on the site, associated with 
the manufacture of metal products. 

4.2 Site Description 

JME20005-2 recorded that the site was mostly flat, and divided into two parts (see Figure 2).  
The western part of the site (Lot 11, and part of Lot 301) was paved, with the exception of some 
small gardens on the southern boundary (see Photograph 1).  Lot 11 contained two large metal-
clad sheds, and some smaller buildings and water tanks.  Downpipes from the buildings, and 
gratings in the car parks and traffic areas in Lot 11, led to an underground stormwater 
infiltration system.   

The eastern part of the site (Lot 8) was unpaved, and sparsely covered with grass and other low 
vegetation (see Photograph 2).  The surface of Lot 8 comprised dark grey sand, with common 
road base gravel and rock. 

Much of the site appeared to have been covered by fill, comprising dark grey to dark brown 
gravelly sand, to a depth of >1m in parts.  White to grey brown sand intersected at the bottom of 
test pits and boreholes was interpreted as representing in-situ, natural material. 

4.3 Site Soil Contamination Status 

JME20005-2 recorded that concrete beams and concrete-filled tyres had been stockpiled in the 
northeast part of the site (see Photograph 3, and Figure 2).  

Chemical contamination is summarised here, and reported in more detail in JME20005-2 
(attached in Appendix A). 



Remedial Action Plan 
21D and 21F School Drive, Tomago 

4 
 

Total recoverable hydrocarbons (TRH) were not detected at concentrations exceeding the 
laboratory limit of reporting (LOR), with the exception of two samples collected from MBE2017 
TP34 and one from JME20005 TP9.  In a sample collected from 2 metres below ground level 
(mbgl) at TP34, TRH F2 was detected at a concentration of 490mg/kg, which exceeds the 
adopted ecological screening level (ESL), but does not exceed the adopted management limit. 

Heavy metals were detected in several samples in Lot 8, at concentrations which exceeded 
adopted DGVs.  Observed exceedances included: 

Lead exceeded 250% of the adopted human health investigation level (HIL) in a surface 
sample collected from TP8 (see Figure 5); 
Cadmium and arsenic exceeded adopted ecological investigation levels (EILs) in surface 
samples collected from TP5, TP7 and TP8 (see Figure 5); 
Zinc exceeded the adopted EIL in 17 samples from across Lot 8, as well as one sample 
from MBE2017 TP34, in Lot 11 (see Figure 6).  With the exception of a minor 
exceedance at 1.6mbgl in TP1, zinc exceedances were confined to the upper 1m of soil; 
and 
Copper exceeded the adopted EIL in five samples from along the eastern boundary of 
the site (see Figure 7).  Copper exceedances were mostly confined to the upper 0.4m of 
soil. 

Heavy metal DGV exceedances are summarised in Table 2 (below). 

4.4 Groundwater Contamination Status 

EHO2020 considered that the disturbed nature of the site (including the emplacement of 
concrete footings) had affected groundwater flow, such that it did not follow the predicted 
north-south pathway to the Hunter River.  Combined with the limited number of wells, this 
meant that EHO2020 was unable to clearly define groundwater flow direction, and the area in 
which it would leave the site 

EHO2020 recorded that chromium, copper and zinc were detected in some wells at 
concentrations exceeding adopted site acceptance criteria (SACs), and exceeding background 
concentrations (considered to be represented in samples collected from up-gradient well GW4).  
EHO2020 noted that background concentrations of chromium and zinc exceeded adopted SACs. 

EHO2020 groundwater well locations and contaminant exceedances are shown in Figure 4. 

Given that the proposed redevelopment of the site will involve the site’s surface being cleared of 
vegetation, and covered with a low-permeability cap (see Section 7), EHO2020 considered the 
risk associated with exposure to contaminated groundwater to on-site ecological receptors to 
be negligible, and to off-site receptors to be low. 

EHO2020 is attached in Appendix B. 
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Photograph 1: Paved surface of Lot 11  

 

Photograph 2: Sparsely grassed surface of Lot 8 
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Photograph 3: Concrete beams and concrete-filled tyres in Lot 8 
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5 CONCEPTUAL SITE MODEL 
A Conceptual Site Model (CSM) was prepared as part of JME20005-2, with reference to the NEPM 
Schedule B2, Guideline on Site Characterisation.  The CSM identifies potential contaminant 
sources and COCs, contaminant release mechanisms, exposure pathways and potential 
receptors. The CSM has been adapted here, and is summarised in Table 3 (below). 

5.1 Discussion 

Soils on the site were observed to comprise mostly sand.  Fill, comprising brown to black sand, 
and containing some plastic, road base gravel, brick, concrete, metal and rocks, was observed to 
a depth of approximately 0.5 - 1mbgl across much of the site.  Elevated zinc and copper 
concentrations in this material were considered to be consistent with the use of sandblasting in 
the metal manufacturing process. 

Below the fill, grey brown sand interpreted as being in-situ, natural material appeared to be 
largely uncontaminated.   

Elevated cadmium, arsenic and lead concentrations were observed in dark sandy material 
collected from three test pits in the northeast corner of the site.  It is noted that these analytes 
are commonly found at high concentrations in slag from the Pasminco lead smelter which 
formerly operated in Boolaroo.  It was considered possible that Pasminco slag had been 
deposited on the surface in limited areas of the site. 

The western part of the site (Lot 11) was covered by concrete pavement 0.2m thick.  JME 
considers this to be sufficient to prevent an exposure pathway between zinc and TRH 
contamination (detected in TP34 at concentrations exceeding ecological guideline values) and 
potential sensitive receptors.  

A north-south concrete-lined trench, understood to have been used for hydrocarbon storage, 
was observed in a large shed in the northwest corner of the site.  Hydrocarbon contamination 
was not observed in samples collected from this area, indicating that significant contamination 
of soils in this area had not been caused by leaks from the trench. 

Groundwater was intersected at approximately 2.4mbgl.   

5.2 Source Zone Characteristics 

5.2.1 Primary Contaminant Sources 

JME considered potential sources of impact on the site to include: 

Use of the site for the manufacture of metal products (potentially including 
sandblasting operations); 
A hydrocarbon storage trench in the northwest corner of the site; and 
Potential importation of uncontrolled fill. 

5.2.2 Identified Contaminants of Concern 

Based on the results of this assessment, COCs on the site were considered to include heavy 
metals (arsenic, cadmium, copper, lead and zinc).  As reported in EHO2020, chromium was also 
considered to be a COC on the site. 
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5.3 Areas of Environmental Concern 

AECs on the site were considered to include fill across the surface of Lot 8, as shown in Figure 8. 

5.4 Contaminant Transport Mechanisms 

Primary transport mechanisms on the site were considered to include: 

Wind transport of fine surface material; 
Surface water flow; and 
Percolation of stormwater through permeable sediments into groundwater, and 
groundwater migration towards the Hunter River. 

5.5 Contaminant Exposure Pathways 

For contaminated soil to pose a risk to a receptor, a complete exposure pathway must exist 
between the source of impact and the receptor.  A complete exposure pathway consists of the 
following elements: 

A source and mechanism for release; 
A storage and/or transport medium (e.g. contaminants stored in fine soil types and 
transported into the atmosphere as dust); 
An exposure point, where the receptor comes in contact with the contamination; and 
An exposure route (e.g. inhalation). 

Potential exposure pathways on the site were considered to include: 

Metabolisation by the local ecology;  
Dermal contact, incidental ingestion and inhalation of dust by workers on the site and 
neighbouring premises; and  
Off-site migration of groundwater potentially impacting hydraulically down-gradient 
surface water users and ecology. 

5.6 Identification of Receptors at Risk 

Potential receptors were considered to include:  

Future workers and visitors to the site;  
Local ecology; 
Groundwater; and  
Down-gradient surface water (Hunter River) users and ecology. 
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6 REMEDIATION OPTIONS 

6.1 Remedial Objective 

The objectives of remediation, where contamination poses unacceptable risks to human health 
or the environment, are to render the site suitable for its proposed use, and to ensure that the 
environment is protected. 

The objective of the RAP is to determine the most technically appropriate management or 
remediation strategy that addresses the financial, timing and logistical constraints of the client. 

6.2 Extent of Remediation Required 

JME considers that concrete and asphalt pavement over Lot 11 and part Lot 301 provides 
sufficient isolation of zinc and TRH contamination identified in MBE2017 TP34.  It is therefore 
considered that the lateral extent of remediation required relates to surface fill, identified in 
JME2005-2 to depths between 0.2mbgl and 1.6mbgl, in Lot 8, an area of approximately 1.25ha.  
The depth of fill, and lateral extent of exposed fill, are shown in Figure 8.  

6.3 Soil Remediation Hierarchy 

Schedules A and B of the NEPM provide a preferred hierarchy of options for site clean-up 
and/or management.  The hierarchy is outlined as follows: 

1. On-site treatment of contamination so that it is destroyed or the associated risk is 
reduced to an acceptable level.   

2. Off-site treatment of excavated soil, so that the contamination is destroyed or the 
associated risk is reduced to an acceptable level, after which soil is returned to the 
site.   

3. Consolidation and isolation of the soil on site by containment with a properly 
designed barrier.   

4. Removal of contaminated material to an approved site or facility followed, where 
necessary, by replacement with appropriate material.   

5. Where assessment indicates remediation would have no net environmental benefit, 
or would have a net adverse environmental effect, implementation of an appropriate 
management strategy. 

6.4 Review of Soil Remediation Options 

JME has not considered a ‘do nothing’ strategy because of the proposal to redevelop the site. 

6.4.1 Treatment of Contamination 

(On-site or off site) treatment of contaminated material was not deemed to be a technically 
feasible option to destroy heavy metal contamination on the site. 
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6.4.2 Isolation and Containment 

On-site capping is used to isolate areas in the subsurface from the surrounding uncontaminated 
environment.  A physical barrier such as a layer of clean soil, synthetic material liner, asphalt 
and/or concrete may be installed to cap the contaminated material.   

Where there is potential for contaminants within the soil to leach to groundwater as a result of 
surface water infiltration, the cap should be constructed of a low-permeability material such as 
concrete or compacted clay, which reduces the infiltration of surface water while providing a 
physical barrier between contaminated soils and the surface of the site. 

This option is considered technically feasible on the site.  The potential exposure pathway 
between surface environmental and human populations to the fill material would be removed. 

A site management plan is required with any capping strategy.  The site management plan 
identifies the party responsible for adhering to the plan, and includes commitments for ongoing 
monitoring and maintenance of the cap as well as control of future excavations, which must be 
minimised or if required, be subject to appropriate environmental controls and/or procedures.  
Thus, there is an ongoing commitment required to manage the contamination. 

6.4.3 Excavation and Off-Site Disposal 

This method involves the excavation of the areas of contaminated material identified as 
requiring remediation, and disposal of the material off-site to an appropriately licensed landfill. 

To restore site levels following the off-site disposal of contaminated soil, appropriately assessed 
and validated material may need to be imported to the site. 

This option is considered technically feasible for the site.  Assuming a volume of fill requiring 
excavation and disposal of 7,500m3 (see Section 6.2), and a disposal cost for General Solid Waste 
(GSW) in the order of $280/tonne, disposal costs could be over $3,000,000.  This option is not 
considered financially feasible for the site. 

7 RECOMMENDED REMEDIAL ACTION PLAN 
Remondis has indicated to JME that they plan to use Lot 8 for vehicle parking.  This would 
necessitate the importation of road base material to form a suitable surface for these activities.   

Accordingly, JME recommends capping of the site to manage risks posed by remaining 
contaminants, by preventing a direct exposure pathway between contaminated fill and users of 
the proposed redevelopment. 

Specifically, the remedial strategy will comprise the following: 

Removal of anthropogenic waste from the northern end of Lot 8; 
Placement of a marker layer; 
Importation of road base material; and 
Installation of a stormwater drainage system. 

Since the remedial plan does not remove contamination from the site, there is an ongoing 
commitment required to manage the contamination remaining on site.  This commitment will 
be addressed via a Long Term Environmental Management Plan (LTEMP), as discussed in 
Section 11. 
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7.1 Rationale 

(On-site or off-site) treatment of contaminated material was not deemed to be a technically 
feasible option to destroy heavy metal contamination on the site. 

The estimated cost of disposal of all contaminated fill from the site was considered prohibitive.   

A low-permeability cap is considered to be an appropriate remediation method for heavy metal, 
contamination of the site. A cap would be intended to isolate future users of the site from 
contaminated material, and to prevent its migration off site via stormwater infiltration and 
groundwater flow. A low-permeability cap of compacted road base material would inhibit the 
infiltration of rainwater; combined with an underground stormwater drainage system this 
would limit the amount of water percolating through contaminated soils, and reduce the 
potential for groundwater to be contaminated (groundwater was observed beneath the site at 
depths greater than the extent of contaminated fill). 

As the capping layer would be achieved via the construction of a parking surface pad, there would 
be limited additional specific remediation measures required. 

7.1 Removal of Anthropogenic Waste 

Stockpiled concrete beams, concrete-filled tyres and other anthropogenic material will be 
removed from the surface of the site, addressing the current aesthetic impact on the site. 

7.2 Marker Layer 

Prior to capping, the site’s surface will be graded, and any sharp/rough objects protruding from 
the surface removed.  A geofabric marker layer will be installed to provide geotechnical support 
for the road base as well as to act as a visual marker for potential future excavations. 

7.3 Importation of Soil 

Imported soil material must satisfy: 

The NSW EPA ENM exemption/order; or 
The definition of virgin excavated natural material (VENM) as per the NSW EPA Waste 
Classification Guidelines Part 1: Classifying Waste;  
A current appropriate specific or general NSW EPA exemption/order for other material; 
or 
Be a product generated from freshly quarried material. 

The capping layer must be at least 0.5m thick, and be designed by a geotechnical or civil engineer 
to ensure that appropriate stormwater runoff is achieved.  Stormwater runoff should be directed 
to the existing stormwater infiltration system, if it has enough capacity.  If not, a new stormwater 
infiltration system will be required to be designed and constructed. 

8 VALIDATION OF REMEDIATION 

8.1 Validation of Placement of Marker Layer 

Prior to emplacing imported road base material, JME will collect a photographic record of the 
geofabric marker layer.  The photographic record and a survey record of the location of the 
marker layer will be included in the Validation Report. 
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8.2 Validation of Imported Soils 

Classification documents and trucking receipts for imported material will be included in the 
Validation Report. 

A survey record of placed imported soils, to demonstrate a minimum thickness of 0.5m, will be 
included in the Validation Report. 

9 SITE MANAGEMENT PLAN DURING REMEDIATION 
Remediation works have the potential to cause environmental or human health issues during 
the importation and emplacement of soils, and associated earthworks.  The works will be 
conducted under a Construction Environmental Management Plan (CEMP), which will include 
consideration of the following measures in order to reduce these risks.   

Site access; 
Hours of operation; 
Stormwater and soil management; 
Trafficking of soil off-site;  
Noise control; 
Dust control and monitoring; 
Odour control;  
WHS; 
Remediation schedule; and 
Other issues to be addressed. 

9.1 Site Access 

The site will be fenced, and adequate fences or barriers will be placed around excavations and 
stockpiles to prevent access of unauthorised personnel.  Adequate warning signs will also be 
placed around the area. 

9.2 Hours of Operations 

Remediation hours of operations will be limited to the hours of general site works as stipulated 
in the Development Application consent.  

9.3 Stormwater and Soil Management 

Adequate stormwater runoff, run-on and sediment control measures will be put in place for the 
remedial works. 

The following recommendations provide guidance on managing stockpiled material: 

Stockpiles should be managed in such a way as to prevent harm to the environment and 
general public from potentially contaminated soils within the stockpiles;   
Stockpiles should be placed on level ground.  If this is not possible, stockpiles should not 
be placed on slopes greater than 5°; 
Material should not be stockpiled more than 2m high; 
Once soils have been stockpiled, the stockpiles should be covered by weighted 
polythene sheets or tarpaulins to prevent erosion of stockpiled materials.  Heavy objects 
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not containing sharp edges should be placed on the sheets to prevent them from being 
blown by wind; 
Adequate straw bales and/or silt fences should be placed around the perimeter of the 
stockpile areas to filter runoff from the stockpiles and prevent overland stormwater 
flow from affecting the base of the stockpile; and 
Tightly packed sand bags should be placed up-gradient of the stockpile to prevent 
stormwater from running into the stockpile. 

9.4 Trafficking of Soil 

In order to reduce the risk of soil being transported off site by vehicle movement, the following 
protocols should be observed: 

Vehicles should be parked on hard stand areas, rather than exposed soil; 
Visual inspection of vehicles for loose soil should be undertaken prior to leaving site; 
If necessary, vehicles should be cleaned to remove loose soil before leaving site; and 
Grids should be placed at exit points to help remove soil from vehicles. 

9.5 Noise 

To mitigate noise impacts which may arise as a result of remedial works, the civil contractor will 
undertake the works in accordance with state and local noise regulations applicable to the site. 

9.6 Dust Control 

Dust control is required to prevent airborne dust being inhaled by human receptors.  Airborne 
dust may be generated by wind action from loose earth left on the ground.  This could cause 
migration of contaminated dust, as well as causing a nuisance for the surrounding area, and 
must be controlled.   

Therefore, the following dust control measures are proposed: 

Dust levels will be monitored visually during site work; and 
Soil will be kept adequately moist to reduce the generation of dust. 

9.7 Odour 

The remediation works are not expected to generate any significant odours. 

9.8 Workplace Health and Safety 

A health, safety, security and environmental (HSSE) plan should be prepared by the remediation 
contractor, in accordance with relevant NSW legislation. 

The HSSE plan should include, but not be limited to, the following. 

Hazard identification and control; 
Dust and odour monitoring during excavation and stockpiling works; 
Handling procedures; 
Personal protective equipment (PPE); 
Work zones; 
Contingency plans; and 
Incident reporting. 
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The HSSE plan should be periodically reviewed and updated prior to the various project tasks 
being conducted. 

The contractor, supporting sub-contractors, and third party observers to the site will be 
required to work strictly to the plan.  During site activities, only approved personnel should be 
allowed access to the remediation work area. 

The HSSE plan will identify hazards, assess the risks posed by the hazards, and recommend 
measures to control the hazards.   

9.8.1 Summary of Contamination and Exposure Pathways 

Exposure of site users to contaminants could occur through: 

Dermal contact with contaminated soil; 
Ingestion of contaminated soil; and 
Inhalation of contaminated dust. 

9.8.2 Health and Safety Control Measures for Contamination Hazards 

The following section presents some control measures that should be adopted to manage health 
and safety hazards posed by contamination during the remediation.  These control measures 
include: 

Site access restrictions; 
PPE; and 
Safe work practices. 

It is important to note that these procedures will need to be evaluated for effectiveness, and 
where necessary revised and/or improved during site work. 

9.9 Personal Protective Equipment 

To minimise short and long term health risks associated with working on a construction site, 
and with potential exposure to contaminants, the minimum level of PPE required for persons 
undertaking the excavations includes: 

Hard hat; 
High visibility clothing; 
Long sleeved shirt and trousers; 
Steel capped work boots; 
Safety glasses; and 
Chemical resistant rubber gloves (for persons in contact with contaminated soil). 

Safe Working Practices 

The contractor should ensure that adequate signage is present across the remediation area to 
warn unauthorised persons from entering the area. 

Eating, drinking, chewing gum or tobacco, smoking or practices that involve hand to mouth 
transfer increases the probability of ingestion of contaminated soil or dust into the body.  With 
respect to remediation activities, hands must be thoroughly washed after coming into contact 
with soil or groundwater on the site before eating, drinking or smoking. 

Smoking will be prohibited in the remediation area. 
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9.10 Remediation Schedule 

Under the proposed remediation strategy, a low-permeability cap and stormwater drainage 
system will be installed as part of the construction works for the proposed redevelopment.  
Timing of the remedial works will therefore be dependent on the construction schedule. 

10 LEGISLATIVE AND REGULATORY FRAMEWORK  
This section provides a summary of current legislation and regulations applicable to the RAP.  

10.1 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (‘EP&A Act’) regulates development in 
NSW, and incorporates the principles of ecologically sustainable development through the EP&A 
Regulation 2000. 

10.1.1 Changes to the Act 

Part 3A of the EP&A Act was repealed and replaced by the Environmental Planning and 
Assessment Amendment (Part 3A Repeal) Act 2011.  The complementary planning policy has 
also been revised to the State Environmental Planning Policy (State and Regional Development) 
2011. 

In accordance with Schedule 1 of the State Environmental Planning Policy (State and Regional 
Development) 2011, Remediation of Contaminated Land is considered State Significant 
Development if it is classified as Category 1 Remediation Work on ‘significantly contaminated 
land’ and remediation is required under the Contaminated Land Management Act (‘CLM Act’). 

10.1.2 State Environmental Planning Policy 55 – Remediation of Land 

State Environmental Planning Policy 55 – Remediation of Land (SEPP 55) under the EP&A Act 
provides a framework for contaminated land remediation.  Remediation work which requires 
development consent is known as Category 1 work. Category 1 refers to work: 

Designated development; or 
Carried out or to be carried out on land declared to be a critical habitat; or 
Likely to have a significant effect on a critical habitat or a threatened species, population 
or ecological community; or 
Development for which another State environmental planning policy or a regional 
environmental plan requires development consent; or 
Carried out or to be carried out in an area or zone to which any classifications to the 
following effect apply under an environmental planning instrument: 

(i) coastal protection; 
(ii) conservation or heritage conservation; 
(iii) habitat area, habitat protection area, habitat or wildlife corridor; 
(iv) environment protection; 
(v) escarpment, escarpment protection or escarpment preservation; 
(vi) floodway; 
(vii) littoral rainforest; 
(viii) nature reserve; 
(ix) scenic area or scenic protection; 
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(x) wetland; or 
(xi) carried out or to be carried out on any land in a manner that does not comply with a 
policy made under the contaminated land planning guidelines by the council for any 
local government area in which the land is situated (or if the land is within the 
unincorporated area, the Western Lands Commissioner). 

All other remediation work is classified as Category 2 work and may be carried out without 
development consent.  The local council must be notified at least 30 days prior to the 
commencement of Category 2 remedial works. 

This remediation is classified as Category 2 remedial works. 

10.2 Protection of the Environment Operations Act 1997 

Under Section 48 of the Protection of the Environment Operations Act 1997 (‘POEO Act’), an 
Environment Protection Licence is required if the activity undertaken is listed in Schedule 1.  
The POEO Act also defines ‘waste’ for regulatory purposes. 

10.2.1 Contaminated Soil Treatment 

Contaminated soil treatment is declared to be a scheduled activity requiring a licence if: 

In any case, it has the capacity to treat more than 1,000 cubic metres per year of 
contaminated soil received from off-site; or 
Where it treats contaminated soil originating exclusively on-site, it has a capacity: 

(i) to incinerate more than 1,000 cubic metres per year of contaminated soil; or 
(ii) to treat (otherwise than by incineration) and store more than 30,000 cubic metres of 
contaminated soil; or 
(iii) to disturb more than an aggregate area of 3 hectares of contaminated soil. 

As no contaminated soil is proposed to be received from off-site, less than 30,000 m3 of 
contaminated soil is proposed to be stored at the site, and less than 3 hectares of contaminated 
soil will be disturbed, the remedial works are not considered to be a scheduled activity under 
the Act, and do not require a licence.  

10.2.2 POEO Act Requirements 

Impacted soil requiring off-site disposal (should this be required) will be classified, transported 
and disposed of to a licensed landfill. 

If friable asbestos is encountered on site, the presence of a person holding a Class A asbestos 
removal licence will be required. 

If non-friable asbestos is encountered on site, the presence of a person holding a Class B 
asbestos removal licence will be required. 

Material entering/leaving the site will be tracked and documented.  Documentation will be 
included in the site validation report. 
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10.3 Contaminated Land Management Act 1997 

The NSW CLM Act establishes a process for the investigation and remediation of land that is 
contaminated, where the contamination is considered significant enough to warrant regulation. 

Under Section 60 of the CLM Act, a person whose activities have contaminated land, or a 
landowner whose land has been contaminated, is required to notify the NSW EPA when they 
become aware of the contamination.  Notification is required where: 

Soil concentration trigger levels are exceeded and a person either has been, or 
foreseeably will be, exposed to the contaminant or a by-product of the contaminant; or 
The contaminant will foreseeably enter neighbouring land; or 
The contaminant has entered or will foreseeably enter groundwater or surface water. 

As described in this RAP, contaminants have been detected on the site at concentrations that 
exceed adopted guideline values.  JME considers that there is potential for a person to be 
exposed to the contaminants and that the site owner therefore potentially has a duty to notify 
the EPA of the site’s status as a contaminated site.  JME recommends obtaining legal advice 
regarding reporting the site as potentially requiring regulation under Section 60 of the CLM Act. 

10.4 Waste Classification Guidelines 

Classification of excavated material (should this be required) will be undertaken according to 
the NSW EPA Waste Classification Guidelines Part 1: Classifying Waste (2014).  The following 
considerations should be reviewed prior to the re-instatement or disposal of stockpiled 
material: 

Is the waste special (asbestos) waste? 
Does the waste classify as: 

o General solid waste? 
o Restricted solid waste? or 
o Hazardous waste? 

If necessary, waste should be disposed of at an appropriately licensed landfill facility.  Transport 
of waste should be limited by selecting the nearest appropriate facility.  In this case the two 
likely disposal landfills are Newcastle City Council Summerhill Waste Management Centre on 
Minmi Road, Wallsend, and Suez Landfill at Newline Road, Raymond Terrace. 

11 LONG TERM ENVIRONMENTAL MANAGEMENT PLAN 
As the remedial goal does not aim to fully remediate the site, contamination remaining will be 
managed under an LTEMP.  The LTEMP will: 

Satisfy the requirements for a capping and containment strategy outlined in the NSW 
EPA Guidelines for the NSW Site Auditors Scheme (3rd Edition); 
Be produced following the validation report, when the final contamination status of the 
site is known; and 
Manage the fill remaining beneath the surface of the site, and the potential exposure of 
future site workers and the ecology to heavy metal contamination within the fill. 
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11.1 Contents  

The LTEMP will include: 

The objectives of the LTEMP; 
The party(s) responsible for adhering to the plan; 
A description of the fill encapsulated at the site, and characterisation of the 
contamination; 
A survey plan showing the location of buried fill; 
Record of cap thickness and extent across the site; 
Commitments for ongoing groundwater monitoring and maintenance of the cap;   
A procedure to excavate the site (if necessary).  Future excavations must be minimised 
or if required, have appropriate environmental controls and/or procedures adopted 
before work is carried out; 
The requirement for the site’s Section 10.7 certificate to be updated to record the site’s 
contamination status; 
Management measures to mitigate exposure pathways to future site users; and 
Details of periodic reviews and monitoring (as required). 

11.2 Groundwater Monitoring 

In order to assess whether heavy metal contamination is being transported off-site via 
groundwater migration, groundwater monitoring will form part of the LTEMP. 

Groundwater monitoring will be conducted at five locations.  Existing monitoring wells MW4 
and MW6 will be used if still serviceable, otherwise they will have to be reinstated.  Three 
additional monitoring wells (MW7 – MW9) will be installed.  Proposed and existing 
groundwater monitoring locations are shown in Figure 9. 

Groundwater monitoring will be conducted quarterly. 

Groundwater samples will be analysed for heavy metals (As, Cd, Cr, Cu, Pb, Ni, Zn and Hg). 

12 CONTACTS 
The following provisional contact numbers for project personnel are given for the duration of 
the project.  The contact names will be displayed on a sign during the remediation process. 

In the event that project personnel change, relevant parties will be notified. 

TABLE 4: PROJECT PERSONNEL CONTACT NUMBERS 

Environmental Consultant/Project Manager 

James McMahon 

JM Environments 

Mobile: 0427 893 668 

email: james@jmenvironments.com  

Client Contact 

TBA 
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13 CONTINGENCY PLAN  
A contingency plan is outlined in Table 5, listing potential events that may arise during the field 
work and actions that will be undertaken if unexpected conditions occur.  

TABLE 5: CONTINGENCY PLAN 
Unexpected Condition Action 
Identification of uncontained 
contaminated materials such as tar 
during earthworks.  

Stop work in that area. 
Demarcate an exclusion zone around the area. 
Contact JME as soon as practicable. 
Stockpile material on a bunded plastic lined pad 
Excavation of the material should continue until it has been visually 
removed. 
Waste classify and remove from site. 
Additional samples and analytes may be required to be collected and 
analysed for (depending on the nature of the material). 

Identification of contained 
contaminated materials such as drums 
during earthworks. 

Stop work in that area. 
Demarcate an exclusion zone around the area. 
Contact JME as soon as practicable. 
Check for damage or leaks from drums. 
Carefully remove and store drums on a bunded plastic lined pad. 
If drums cannot be moved without causing further leaks or spills they 
shall remain in-situ until they are pumped out. 
Excavation of the material should continue until leaks or spills have 
been visually removed. 
Waste classify and remove from site. 
Additional samples and analytes may be required to be collected and 
analysed for (depending on the nature of the material). 

14 CONCLUSIONS 
It is proposed to remediate the eastern part of the site (Lot 8) via a cap and contain strategy.  It 
is considered that the emplacement of 0.5m of suitable imported material as a working surface, 
and associated in-ground stormwater management, will remove a potential exposure pathway 
between contaminated fill and surface ecological and human receptors, as well as reducing the 
potential for groundwater contamination. 

It is considered that existing asphalt and concrete pavements over the site’s western part (Lot 
11, and part Lot 301) already provide an effective barrier between contaminated soil and 
potential receptors. 

JME considers that the site may be considered suitable for its proposed redevelopment and 
ongoing industrial land use, pending successful implementation of remedial measures as 
detailed in this RAP, and the preparation and implementation of an LTEMP.   
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LIMITATIONS  
This Remedial Action Plan was prepared for Remondis Pty Ltd, with the objective of remediating 
contamination on the site that could impact on its suitability for redevelopment and ongoing 
industrial land use. This report is not intended for other parties or other uses, with the exception 
of Port Stephens Council for the purpose of assessing a Development Application.  No warranty, 
expressed or implied, is made as to the information and professional advice included in this 
report. Anyone using this document does so at their own risk, and should satisfy themselves 
concerning its applicability and, where necessary, should seek expert advice in relation to the 
particular situation at the time. 

The findings contained within this report are the result of discrete/specific sampling practices, 
used in accordance with normal practices and standards. To the best of our knowledge, they 
represent a reasonable interpretation of the general conditions of the site. Under no 
circumstances, however, can it be considered that these findings represent the actual state of 
the site at all points.  It is the nature of contaminated site investigations that the degree of 
variability in site conditions cannot be known completely, and no sampling and analysis 
program can eliminate all uncertainty concerning the condition of the site. Professional 
judgement must be exercised in the collection and interpretation of data. 

This report does not comprise a geotechnical assessment and should not be used for 
geotechnical purposes. 
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Detailed Contamination Assessment 
21D and 21F School Drive, Tomago 

i 
 

EXECUTIVE SUMMARY 
This report presents the findings of a Detailed Contamination Assessment of 21D and 21F 
School Drive, Tomago NSW (the site), undertaken by JM Environments (JME).  The site had 
previously been used for sand mining and steel and aluminium manufacturing.  It was 
understood that Remondis Australia Pty Ltd intend to develop the site.  The purpose of this 
assessment was to support a Development Application for the site. 

The objectives of this assessment were to: 

Identify potentially contaminating activities that are currently being performed on the 
site, and that may have been performed on the site in the past; 
Assess Areas of Environmental Concern and Contaminants of Concern on the site; and 
Provide recommendations on further assessment or remediation, if considered 
necessary.  

The following scope of works was undertaken: 

Review of previous contamination assessments; 
Review of published information and government records; 
Drilling and sampling of two boreholes in the western part of the site (Lot 11) in the 
vicinity of a hydrocarbon storage trench; 
Excavation and sampling of 15 test pits in the eastern part of the site (Lot 8); and 
Laboratory analysis. 

Sampling and analysis was limited to soil material on the site; groundwater was not sampled as 
part of this assessment. 

The site was mostly flat, and divided into two parts.  The western part of the site (Lot 11) was 
paved, and contained two large sheds, and some smaller buildings and water tanks.  Beneath the 
pavement, brown gravelly sand, containing concrete and brick rubble to a depth of between 
1mbgl and 1.8mbgl, was interpreted to be fill.  This material had previously been assessed as 
meeting the criteria for excavated natural material, and for commercial/industrial land use.  
Light brown fine to medium grained sand beneath the fill was interpreted as representing in-
situ, ‘natural’ material.  Groundwater was intersected at 2.4mbgl.  Hydrocarbon contamination 
was not detected in samples collected from adjacent to the hydrocarbon trench in Lot 11, 
indicating that significant contamination of soils in this area had not been caused by leaks from 
the trench. 

The eastern part of the site (Lot 8) was unpaved, and sparsely covered with grass and other low 
vegetation. Concrete beams and concrete-filled tyres had been stockpiled in the northern part of 
Lot 8.   

Fill, comprising brown to black sand, and containing some plastic, road base gravel, brick, 
concrete, metal and rocks, was observed to a depth of approximately 0.5 - 1mbgl across much of 
Lot 8.  Elevated zinc and copper concentrations in this material were considered to be 
consistent with the use of sandblasting in the metal manufacturing process. 

Beneath the fill, brown sand, interpreted as representing in-situ material, appeared to be largely 
uncontaminated. 

Elevated cadmium, arsenic and lead concentrations were observed in dark sandy material on 
the surface in the northeast corner of the site.  These analytes are commonly found at high 
concentrations in slag from the Pasminco lead smelter. 



Detailed Contamination Assessment 
21D and 21F School Drive, Tomago 

ii 
 

Based on this assessment, it was considered that the site had been impacted by contamination 
comprising heavy metals at concentrations exceeding guideline values for commercial/ 
industrial land use.  JME considers that the site could meet the environmental requirements for 
commercial/industrial land use subject to the development and successful implementation of an 
appropriate Remedial Action Plan. 
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1 INTRODUCTION 
This report presents the findings of a Detailed Contamination Assessment (DCA) of 21D and 21F 
School Drive, Tomago NSW (the site), undertaken by JM Environments (JME).  The site is 
identified as Lots 8 and 11 in Deposited Plan (DP) 270328, and part Lot 301 DP634536 (as 
defined in the website maps.six.nsw.gov.au), and is approximately 4.1 hectares in area.   The site 
location is shown in Figure 1, and Lot boundaries are shown in Figure 2.   

It is understood that Remondis Australia Pty Ltd intend to develop the site. The purpose of this 
contamination assessment is to support a Development Application (DA) for the site. 

This report includes the results of sampling and analysis previously conducted during excavated 
natural material (ENM) assessment by MB Engineering Solutions (MBES) (ref: MBE2017, 
attached in Appendix G), as well as additional sampling and analysis conducted as part of this 
assessment.  It is noted that though MBE2017 was conducted in 2013, that part of the site has 
been covered by a concrete slab since that time, and it is considered that the potential for 
contamination of that part of the site since that time is limited to the excavation of a 
hydrocarbon storage trench (addressed in Section 7.4.1). 

It is further noted that the hydrocarbon storage trench was excavated to around 5-6 metres 
below ground level (mbgl), which is beneath the water table.  It was considered possible that 
cracks in the concrete lining of this trench could have allowed contamination to seep directly 
into the water table.  However, at this stage Remondis has requested soil sampling only be 
undertaken. 

2 SCOPE OF WORK 
The objectives of this assessment were to: 

Identify potentially contaminating activities that are currently being performed on the 
site, and that may have been performed on the site in the past; 
Assess Areas of Environmental Concern (AECs) and Contaminants of Concern (COCs) on 
the site; and 
Provide recommendations on further assessment or remediation, if considered 
necessary.  

The proposed scope of work was prepared in accordance with the following guidelines and 
documents: 

National Environment Protection (Assessment of Site Contamination) Measure (NEPM) 
2013; 
NSW Office of Environment and Heritage (NOEH) Guidelines for Consultants Reporting 
on Contaminated Sites (August 2011); and 
NSW Environment Protection Authority (EPA) Guidelines for the NSW Site Auditor 
Scheme 3rd Edition (October 2017). 

The following scope of works was undertaken: 

Review of previous assessments regarding the site; 
Review of published information related to soils, acid sulfate soils, geology and 
hydrogeology; 
Review of previous site ownership (land titles search); 
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Review of historical aerial photography over the past 60 years; 
Interviews with people familiar with the history of the site; 
Review of the site’s Section 10.7 Certificate; 
Review of NSW EPA notices under the Contaminated Land Management Act 1997 (the 
CLM Act) and the Protection of the Environment Operations Act 1997 (the POEO Act);  
Search of WaterNSW groundwater database for records of nearby registered 
groundwater bores;  
Review of the above information, and identification of potential AECs and COCs; 
Site walkover;  
Field work including the collection of soil samples; 
Laboratory analysis; 
Tabulation of analytical results (including previous assessments); and  
Preparation of this DCA report. 

3 SITE IDENTIFICATION 
General site information is provided in Table 1.  The site location is shown in Figure 1. 

TABLE 1: SUMMARY OF SITE DETAILS 
Site Address: 21D and 21F School Drive, Tomago NSW 

Site Area: Approximately 4.1 hectares 

Site Identification: Lots 8 and 11 DP270328, and part Lot 301 DP634536, at Tomago 

Local government area of Port Stephens 

Parish of Stockton 

County of Gloucester 

Current Land Use: Vacant lot and warehouse containing overhead cranes 

Previous Land Use: Sand mining 
Midal Cables International Pty Ltd 

Proposed Land Use: Unknown 

Adjoining Site Uses: 

 

Setco (mechanical engineer) directly west of the site and Tomago Aluminium 
Smelter further to the west; 

Vegetated and mostly unoccupied to the north and east; 

Vacant land with some commercial/industrial premises to the south, and North 
Channel Hunter River further to the south. 

Site Coordinates: Easting 381044, Northing 6367180 

Current Zoning: General Industrial 

4 DESKTOP STUDY 

4.1 Previous Assessment of Lot 11 

In 2013, prior to the installation of current buildings and hard stand, ENM assessment was 
undertaken in the western part of the site (Lot 11) by MBES (ref: MBE2017, attached in 
Appendix G).  Assessment for the presence of acid sulfate soils (ASS) was also undertaken. 

It was reported that a previous assessment (MBE2016) considered that subsoils on the site 
could not be classified as virgin excavated natural material (VENM) due to the impact of past 
industrial activities, sand mining and contaminated groundwater.  
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MBE2017 involved the drilling of 35 boreholes (TP1 – TP35, see Figure 3) to a depth of 
approximately 2mbgl, as well as the excavation of five test pits (1a -1e, see Figure 4) to a depth 
of approximately 4mbgl.   

Field observations from MBE2017 are included with those from this assessment in Section 11.1. 

Analytical results from MBE2017 are included with results of this assessment in Summary Table 
1, as discussed in Section 11.2. 

MBE2017 recorded that: 

Foreign materials (rubber, plastic, paper, cloth, paint, wood and other vegetable matter) 
were detected at concentrations below those required for ENM exemption; and 
Potential ASS were detected in dark brown material below 3m, at concentrations 
insufficient to trigger further management. 

4.2 Site Topography and Drainage 

A review of an online topographic map (www.maps.six.nsw.gov.au) indicates that the site is 
relatively flat and <10m above sea level.  Stormwater runoff from the site would presumably 
flow south into the Hunter River.   

4.3 Local Soils 

The NSW Department of Planning, Industry and Environment –“eSPADE NSW Soil and Land 
Information” online service indicates that the site lies on disturbed terrain (it is understood that 
sand extraction has previously taken place on the site) within the Tea Gardens Aeolian Soil 
Landscape, defined as: 

“Landscape – Pleistocene sandsheets on the Tomago Coastal Plain.  Local relief <1m, 
slopes <5%, elevation 5-8m.” 
 “Soils – deep (>200 cm), well-drained Humus Podzols on ridges with deep (>200 cm), 
poorly drained Peaty/Humus Podzols in swales and deep (>200 cm), very poorly 
drained Acid Peats in swamps.” 
“Limitations of this soil landscape include: 

o Permanently high water tables; 
o Seasonal waterlogging; 
o Groundwater pollution hazard; and 
o Strongly to extremely acid soils of low fertility.” 

4.4 Local Geology 

The Newcastle 1:250,000 Geology Sheet indicated that the site is located in Quaternary-aged 
alluvial and fluvial deposits associated with the meandering river valley of the Hunter River, 
defined by the Newcastle 1:250,000 Geological Sheet as Quaternary Alluvium.  As such, the site 
is underlain by sedimentary deposits comprising mixtures of sands, silts, clays, gravels and 
“Waterloo Rock”.   

Soil conditions can vary considerably over relatively short distances in a meandering river 
valley setting.  Generally, the alluvium within the Hexham, Tomago and Raymond Terrace area 
is made up of barrier sand and channel deposits that exist within the soil profile and are 
erratically distributed, and both vertically and laterally discontinuous. 

Broadly, units within the Quaternary Alluvium comprise (from oldest to youngest) Pleistocene 
clay, Pleistocene barrier sands, Holocene estuarine clay and recent floodplain deposits.  Beneath 
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these sediments, the bedrock comprises interbedded sandstone, siltstone, mudstone and coal of 
the Permian-aged Tomago Coal Measures.   

The Pleistocene clay is typically stiff to hard, and forms the basal surface for the younger 
deposits.  The depth to Pleistocene clay may be typically of the order of 10m to 15m, but can be 
as deep as 30m to 50m within paleochannels.  The Pleistocene barrier sands are typically quartz 
sands, ranging from 5m to 35m in thickness.  Within the sand deposits are cemented ‘Coffee 
Rock’ deposits. 

4.5 Hydrogeology 

WaterNSW operates a website listed as realtimedata.waternsw.com.au/water.stm, with search 
tools that provide summary reports on registered bores in NSW.  A search of this website 
indicated that there were five registered bores on the site, and nine within 500m of the site.  A 
summary of groundwater bore information is presented in Table 2.  Groundwater bore locations 
are shown in Figure 5. 

TABLE 2: GROUNDWATER WELL SUMMARY INFORMATION 
Well ID Total Depth (m) Standing Water 

Level (m) 
Water Bearing 
Zone (m) 

Purpose 

GW079464 Not recorded Not recorded Not recorded Not recorded 
GW079463 Not recorded Not recorded Not recorded Not recorded 
GW079465 Not recorded Not recorded Not recorded Not recorded 
GW079451 Not recorded Not recorded Not recorded Not recorded 
GW079452 Not recorded Not recorded Not recorded Not recorded 
GW079542 Not recorded Not recorded Not recorded Not recorded 
GW079512 Not recorded Not recorded Not recorded Not recorded 
GW026942 10.70 Not recorded 1.50-10.60 Mineral exploration 
GW079457 Not recorded Not recorded Not recorded Not recorded 
GW079729 Not recorded Not recorded Not recorded Not recorded 
GW079439 Not recorded Not recorded Not recorded Not recorded 
GW079449 Not recorded Not recorded Not recorded Not recorded 
GW059317 11.0 Not recorded 7.0-11.0 Industrial 
GW017544 9.10 Not recorded Not recorded Domestic stock, irrigation 

4.6 Acid Sulfate Soils 

The NSW Department of Planning, Industry and Environment –“eSPADE NSW Soil and Land 
Information” online service indicates that the site is situated in an area of low probability of ASS 
occurring >3m below the ground surface (see Figure 6).   

The Port Stephens Local Environmental Plan (LEP) 2013 indicates that the site is situated on 
Class 4 ASS land, which means that:  

Works more than 2 metres below the natural ground surface; or 
Works by which the water table is likely to be lowered more than 2 metres below the 
natural ground surface; 

are required to have an ASS management plan. 

MBE2017 recorded that potential ASS were detected in dark brown material below 3m, at 
concentrations insufficient to trigger further management. 
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4.7 Section 10.7(2) Certificate 

A Section 10.7(2) Planning Certificate for the site was obtained from Port Stephens Council 
(PSC).  A copy of the certificate is provided in Appendix C.  Table 3 summarises relevant 
contamination information contained within the certificate. 

TABLE 3: SECTION 10.7(2) CERTIFICATE SUMMARY 
Current Zoning: General Industrial 
Critical and Conservation Habitat, and 
Environmental Heritage: 

Port Stephens Local Environmental Plan 2013 does not identify the 
land as including or compromising critical habitat, and is not within a 
heritage conservation area. The land also does not contain any item 
of environmental heritage significance.  

Coastal Protection Works: The land is not subject to annual charges under section 496B of the 
local Government Act 1993 for coastal protection services. 

Mine Subsidence: The land is not within a proclaimed or declared mine subsidence 
district.  

Road: The land is not affected by any road widening or road alignment. 
Hazard Risk Restrictions: The land is not affected by RAAF Base Williamtown and Salt Ash 

Weapons Range 2025 ANEF, or the Aircraft Noise Planning Area 
within Port Stephens Development Control Plan 2014. 

Flood: MINIMAL RISK FLOOD PRONE LAND – Development on the land or 
part of the land for the purposed of critical emergency response, 
recovery facilities and infrastructure and development which are 
particularly vulnerable to emergency response including group 
homes, seniors housing and child care facilities is subject to flood 
related development controls.  

Biodiversity:  The land is not biodiversity certified land under Part 8 of the 
Biodiversity Conservation Act 2016. The land is also not a 
biodiversity stewardship site under a biodiversity stewardship 
agreement.   

Bush Fire:  Part of the land is identified as bush fire prone land. 
Loose-fill Asbestos Insulation: The land does not include any residential residual dwelling identified 

on the Loose-Fill Asbestos Register as containing loose-fill asbestos 
ceiling insulation.  

4.8 Section 10.7(5) Certificate 

A Section 10.7(5) Planning Certificate for the site was also obtained from PSC.  A copy of the 
certificate is provided in Appendix C.  Table 4 summarises relevant contamination information 
contained within the certificate. 

TABLE 4: SECTION 10.7(5) CERTIFICATE SUMMARY 
Tomago Aluminium Smelter Buffer 
Zone: 

This land is located within the Tomago Aluminium Smelter Buffer 
zone.  Tomago Aluminium Company Pty Ltd are required to take all 
reasonable steps to acquire certain properties within this buffer 
zone. 

Aircraft Noise: All areas of the Port Stephens Local Government Area are now, or are 
forecast to be, affected by aircraft noise from time to time.  

Koala Habitat: Parts of the Port Stephens Local government Area are affected by 
Koala Habitat and subject to the Port Stephens Comprehensive Koala 
Plan of Management 2002 made under State Environmental Planning 
Proposal No. 44. 

Invasive Species: Parts of Port Stephens Local Government Area contain plants that 
pose a risk according to the Biosecurity Act 2015 which may restrict 
the use of the land.  

4.9 NSW EPA Records 

4.9.1 Contaminated Land Management Act 1997 

A search of the NSW EPA’s public register of contaminated sites under Section 58 of the CLM Act 
revealed one record of a Notice for the former Hydromet facility at 25 School Drive, Tomago 
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(see Figure 7).  The notice recorded that the premises were deemed to be contaminated due to 
the presence of lead and chromium in soils and groundwater, and was invalidated on 18 August 
2010.   

Search results are attached in Appendix D. 

4.9.2 Protection of the Environment Operations Act 1997 

Section 308 of the POEO Act includes: 

environment protection licences; 
applications for new licences and to transfer or vary existing licences; 
environment protection and noise control notices; 
penalty notices issued by the EPA; 
convictions in prosecutions under the POEO Act; 
the results of civil proceedings; 
licence review information. Submissions regarding licence review can be made at any 
time; 
exemptions from the provisions of the POEO Act or regulations; 
approvals granted under clause 9 of the POEO (Control of Burning) Regulation; and 
approvals granted under clause 7A of the POEO (Clean Air) Regulation. 

A search of the public register undertaken on 6 March 2020 returned 126 results for sites in 
Tomago. 

Search results are attached in Appendix D, and are shown in Figure 7. 

5 SITE HISTORY 

5.1 Historical Titles Search 

A search of historical titles for the site was undertaken by JME.  A list of past registered 
proprietors for the lots dating back to approximately 1947 was obtained.  The results of the 
search are included in Appendix E.  A summary of the site’s owners is shown in Table 5. 

TABLE 5: HISTORY OF TITLE 
Lot 8 DP270328 Lot 11 DP270328 

 2018 Tomago Aluminium Company Pty Ltd 
2011 Midal Cables International Pty Ltd 

2003 Tomago Aluminium Company Pty Ltd 
2000 Varley Property Pty Ltd 
1990 Allco Construction Pty Ltd 
1985 Allco Steel Construction Pty Ltd 
1983 Tomago Aluminium Pty Ltd 
1950 Courtaulds (Australia) Ltd 
1947 John Thomas McKee 
Jessie Mildred Ruward 

5.2  Aerial Photograph Review 

Aerial photographs of the site dating back to 1954 were purchased from the NSW Land and 
Property Management Authority, and reviewed by a JME environmental scientist, along with 
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imagery available on Google Earth™.  The results of the aerial photograph review are 
summarised in Table 6.  Aerial photographs are attached as Figures 11 to 16. 

TABLE 6: AERIAL PHOTOGRAPH REVIEW 
Year Site Surrounding Land 
1954 
 

Completely covered by thick 
vegetation.  

Completely covered by vegetation to the north.  Land cleared to 
the south, some trees and low density residential.  

1974 
 

Site has been cleared, possibly for 
sand mining.  

Large area including the site and to the north, northwest and 
south has been cleared, possibly for sand mining.  Similar low-
density residential areas to 1954. 

1987 
 

Allco Steel has been constructed.  Allco Steel has been constructed on and directly around the site.  
Metal materials stored on site, and a small car park occupies an 
area to the southwest of the site.  
More residential lots appear to the south; vegetation has 
thickened in some parts.  
Tomago Aluminium has been constructed directly west of the site.  
Possible sand mining cleared land has remained unoccupied.  
Small amounts of vegetation have begun to grow.  

1993 Similar to 1987. Similar to 1987. 
2007 Materials appear to have been 

removed from the site.  A small 
shed appears in the southwest. 

Similar to 1993.  Additional industrial development to west. 

2016 Large sheds (Midal) have been 
built in the western part of the site. 

Similar to 2007.  Residences to the south appear to have been 
replaced by commercial/industrial premises. 

6 SITE WALKOVER 
A site walkover was conducted by three JME environmental scientists on 9 March 2020, to 
conduct a visual assessment of current site activities, potential sources of contamination, 
property boundaries, surrounding land uses, topography and nearby sensitive environments. 

Site features are shown in Figure 2, and site photographs are attached in Appendix A. 

The site was mostly flat, and divided into two parts.  The western part of the site (Lot 11, and 
part Lot 301) was paved, with the exception of some small gardens on the southern boundary.  
Lot 11 contained two large sheds, and some smaller buildings and water tanks.  The buildings 
were metal clad, with guttering and downpipes to underground (see Photograph 1).  Car parks 
and traffic areas in Lot 11 were concrete and asphalt paved, and contained gratings which 
presumably led to an underground stormwater system (see Photograph 2).  Kerb-and-guttering 
was observed along the front (southern) boundary of Lot 11, and extended along the southern 
half of the eastern boundary of Lot 11.  Lot 11 was fully surrounded by a chain-link wire fence. 

The eastern part of the site (Lot 8) was unpaved, and sparsely covered with grass and other low 
vegetation (see Photograph 3).  Lot 8 sloped gently down towards the north, at <5 .  Surface 
water had previously pooled in low-lying areas near the centre of Lot 8. 

The surface of Lot 8 comprised dark grey sand, with common road base gravel and rock (see 
Photograph 4). 

In the northern part of Lot 8, concrete beams and concrete-filled tyres had been stockpiled (see 
Photographs 5 and 6).  A soil stockpile with some shrubs was observed near the northern 
boundary of Lot 8 (see Photograph 7), and a concrete pad was observed near the middle of Lot 8 
(see Photograph 3). 

The northern boundary of Lot 8 was marked by a chain link fence (see Photograph 6).  The 
southern and eastern boundaries of Lot 8 were not fenced.   
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Land adjacent to the north of the site was observed to be low scrub on white sand (see 
Photograph 6).  To the east, the land appeared similar to Lot 8, and to the west was 
commercial/industrial.  To the south was vacant land and some commercial/industrial 
premises, including the former Hydromet facility (as discussed in Section 4.9.1). 

7 SAMPLING and ANALYSIS QUALITY PLAN 

7.1 Preliminary Conceptual Site Model 

Soils on the site were considered to comprise mostly sand.  The western part of the site (Lot 11) 
was covered by buildings and pavement, underlain by sand which had been assessed as being 
suitable for ongoing industrial land use.  It was understood that a hydrocarbon trench had been 
installed in Lot 11 subsequent to the previous assessment. 

The site had previously been used for sand mining, and steel and aluminium manufacture.  The 
surface of Lot 8 in the eastern part of the site was darker in appearance than sand in 
surrounding areas, and there was some anthropogenic material (road base, timber, concrete, 
metal, etc) on the surface. 

7.2 Data Quality Objectives 

7.2.1 Step 1 State the Problem 

The contamination status of the site was unknown.  Remondis had requested the preparation of 
a DCA to support the submission of a DA. 

7.2.2 Step 2 Identify the Goal of the Study 

The goal of the study was to provide an assessment as to whether the site was suitable, from a 
contamination point of view, for its proposed continued industrial land use. 

7.2.3 Step 3 Identify the Inputs Into the Decision 

Inputs to the assessment of the site’s contamination status were to include: 

Results of the desktop study; 
Laboratory results and field observations from MBE2017;  
Field observations regarding depth of fill (if present) on the site; 
The results of sampling and laboratory analysis; and 
Comparison of laboratory results with soil assessment criteria derived in Section 7.7. 

7.2.4 Step 4 Define the Site Boundaries  

The lateral extent of the site was defined as Lots 8 and 11 DP270328, and part Lot 301 
DP634536; the site is approximately 4.1 hectares in area.   The site location is shown in Figure 1.   

The western part of the site (Lot 11) had been the subject of previous assessments (see Section 
4.1).  Therefore, the majority of this assessment was to focus on the eastern part of the site, with 
the addition of the assessment of soil surrounding a hydrocarbon capture trench in Lot 11. 

Test pits in Lot 8 were to be terminated at the base of fill.  Boreholes in Lot 11 were to be 
continued to the top of groundwater. 

This report represents an assessment of the contamination status of the site, based on 
observations and sampling conducted between 8 January 2013 and 7 April 2020.  
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7.2.5 Step 5 Develop an Analytical Approach 

The analytical approach was to be as follows: 

Data Quality Indicators (DQIs) were to be applied as per Section 7.8.1.  If the results of 
the analytical data validation were acceptable with respect to the DQIs, then the data 
was to be deemed suitable for the purposes of this assessment; and 
Analytical results from this assessment were to be assessed against criteria established 
in Section 7.7.  If contaminant concentrations were less than or equal to the adopted 
default guideline values (DGVs), it would indicate the site’s suitability for its ongoing 
industrial land use.  

7.2.6 Step 6 Specify the Performance or Acceptance Criteria 

Potential decision errors were considered to include: 

Sampling errors, which occur when collected samples are not representative of 
conditions within the investigation area; and 
Measurement errors, which occur during sample collection, handling, preparation, 
analysis and data production. 

These errors may lead the decision maker to make the following errors: 

Deciding that the investigation area is suitable for residential land use when it is actually 
not; and 
Deciding that the investigation area is not suitable for residential land use when it 
actually is. 

An assessment was to be made as to the likelihood of a decision error being made based on the 
results of a Quality Assurance/Quality Control (QA/QC) assessment, and the closeness of 
analytical results to the investigation criteria outlined in Section 7.7.  It was considered that a 
margin for error would be accounted for by the level of conservatism built into guideline DGVs. 

7.2.7 Step 7 Optimise the Design for Obtaining Data 

In order to optimise the efficiency of data collection: 

JME was to use available desktop resources (including previous contamination 
assessments) to allow sampling operations to be focussed in areas where less 
information was currently available; 
Two locations only were to be sampled in Lot 11, targeting a hydrocarbon capture 
trench installed since previous contamination assessments were undertaken.  
Remaining locations were to be situated in Lot 8 where the contamination status of the 
site was less well understood; 
A drilling rig with concrete coring capability was to be used for sampling in areas of the 
site covered by a concrete slab; and 
A 1.8 tonne excavator was to be used in unpaved areas of shallow fill. 

In order to optimise the quality of data collected, JME was to use: 

Experienced JME field staff to collect samples; 
National Association of Testing Authorities (NATA)-accredited laboratories.  Laboratory 
analysis was to be in accordance with the requirements of the NEPM Schedule B3 
Guideline on Laboratory Analysis of Potentially Contaminated Soils, and to be 
referenced to United States Environment Protection Authority (USEPA) or American 
Public Health Association (APHA) methods. 
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Details of sampling methods and analytical requirements are discussed in Sections 7.4 and 7.6. 

7.3 Pre-Mobilisation Requirements 

Regulatory provisions required to be completed prior to sampling on site included: 

Preparation of site-specific Safe Work Method Statements (SWMS); 
On-line Tomago Aluminium site inductions for all involved personnel; and 
Granting of a Permit to Excavate, subject to: 

o Dial-Before-You-Dig (DBYD) request; 
o Clearance by a licensed service locator; and 
o Assessment by Tomago Aluminium responsible person. 

7.4 Sampling Plan 

7.4.1 Sampling Location Rationale 

As discussed in Section 4.1, it was considered that the contamination status of the western part 
of the site (Lot 11) was sufficiently well understood for the purposes of this assessment.  
Systematic sampling from test pits located to provide overall site coverage was therefore to be 
concentrated in Lot 8. 

The NSW EPA Sampling Design Guidelines (1995) recommend a minimum of 50 sampling 
points in order to characterise a site of four hectares, with respect to contamination.  In order to 
satisfy this recommendation, JME proposed to sample from 15 test pits as part of this 
assessment, to complement the 35 boreholes sampled from in MBE2017.   

Targeted sampling boreholes were to be located in the vicinity of a hydrocarbon trench on Lot 
11, constructed since that part of the site was assessed in MBE2017.  It is noted that test pits 1a 
– 1e in MBE2017 were also sampled to provide information in the vicinity of the hydrocarbon 
trench. 

7.4.2 Sampling Procedures 

In Lot 11, two locations in the vicinity of the hydrocarbon capture trench were to be concrete 
cored and excavated using a truck-mounted drilling rig fitted with solid flight augers.  A 
Standard Penetrometer Test (SPT) was to be conducted at depths of 1m and 2m in each 
borehole.   

Soil samples were to be collected from each borehole: 

At the surface, directly from disturbed soil below the concrete pavement; 
From each SPT interval, from the split spoon sampler; and 
At additional intervals from the auger flights, if changes in lithology were observed. 

Boreholes were to be terminated at the perceived top of groundwater.   

In Lot 8, 15 test pits were to be excavated using a 1.8 tonne excavator.  Soil samples were to be 
collected from the surface, and at approximately 1m intervals in fill thereafter.  Additional 
samples were to be collected at observed changes in lithology; 

Test pits were to be terminated at the base of fill. 

Test pits and boreholes were to be logged to record changes in lithology and sampling intervals, 
and locations were to be recorded on a site plan. 



Detailed Contamination Assessment 
21D and 21F School Drive, Tomago 

11 
 

7.5 Health, Safety and the Environment 

7.5.1 Hazards and Control Measures 

During drilling and sampling operations, there is potential for hazards to be encountered that 
present risks to health, safety and the environment (HSE).  These risks were to be addressed via 
the use of SWMS, including considerations as listed in Table 7. 

TABLE 7: HSE HAZARDS and CONTROL MEASURES 
Activity Hazard Control 
Set up on site Interaction with other site users Sign onto site register 

Demarcate work area, exclusion zone 
Drilling/excavation Underground services DBYD 

Service location 
Permit to Excavate 

Noise Hearing protection 
Interaction with rig/excavator Exclusion zone 

Communicate with operators 
Collecting samples Unknown contaminants Disposable gloves and cut-resistant gloves 

7.5.2 Personal Protective Equipment 

Personal Protective Equipment (PPE) for the site was to include: 

Hard hat; 
Safety glasses; 
High visibility workwear; 
Long sleeves and trousers; 
Steel-capped boots; 
Chemical resistant rubber gloves (for persons coming in contact with soil); and 
Dust resistant disposable overalls and P1 (minimum) dust masks (when handling 
potentially asbestos contaminated soil). 

7.6 Analysis Plan 

Primary and duplicate samples were to be analysed by SGS Australia (SGS), Sydney, and 
triplicate samples were to be analysed by ALS Pty Ltd (ALS), Sydney.  Selected samples were to 
be analysed for the following: 

Benzene, toluene, ethylbenzene, xylenes and naphthalene (BTEXN); 
Total recoverable hydrocarbons (TRH, also reported as total petroleum hydrocarbons 
(TPH)) ; 
Polycyclic aromatic hydrocarbons (PAH); 
Volatile organic compounds (VOCs); 
Heavy metals (As, Cd, Cr, Cu, Pb, Ni, Zn and Hg); 
Phenols; 
Organochlorine pesticides (OCP); 
Organophosphorus pesticides (OPP); 
Polychlorinated biphenyls (PCB); 
pH; and 
Cation exchange capacity (CEC). 

Laboratory analytical methods are summarised in Table 8. 
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TABLE 8: SUMMARY OF ANALYTICAL METHOD REFERENCES 
Analysis Medium SGS Reference ALS Reference 
Metals Soil USEPA Method 200.8 and 6010C APHA 3120 and USEPA SW 846 - 

6010 

Mercury Soil APHA 3112 and 3500 AS 3550 and APHA 3112 

BTEXN Soil USEPA 5030B, 8020A and 8260 USEPA SW 846 - 8260B 

TRH Soil USEPA 5030B, 8020A and 8260 USEPA SW 846 - 8260B and USEPA 
SW 846 - 8015A 

PAH Soil USEPA 3500C and 8270D USEPA SW 846 - 8270D 

VOC Soil USEPA 5030B, 8020A and 8260 - 

Phenols Soil USEPA 3500C and 8270D - 

OCP/OPP/PCB Soil USEPA 3510, 3550, 8140, 8080, 3500C 
and 8270D 

- 

pH Soil APHA 4500-H+ - 

7.7 Soil Assessment Criteria 

Soil DGVs were established from the NEPM Schedule B1, Guideline on Investigation Levels for 
Soil and Groundwater.  The NEPM provides a framework for the use of investigation and 
screening levels.  The framework is based on a matrix of human health and ecological soil 
investigation screening levels and guidance for specific contaminants.  The selection of the most 
appropriate investigation levels for use in a range of environmental settings and land use 
scenarios should consider factors including the protection of human health, ecosystems, 
groundwater resources and aesthetics.  A balance between the use of generic soil, soil vapour 
and groundwater criteria and site-specific considerations is essential practice in site 
assessment. 

The site’s current zoning is General Industrial.  It is not known what Remondis propose to use 
the site for.  JME considers the land use setting applicable to the site to be: 

HIL D - commercial/industrial such as shops, offices, factories and industrial sites. 

Soil health investigation level (HILs), health screening levels (HSLs), ecological investigation 
level (EILs), ecological screening level (ESLs) and management limits were developed from: 

Table 1A(1) Health investigation levels for soil contaminants; 
Table 1A(3) Soil HSLs for vapour intrusion; 
Table 1B(1) Soil-specific added contaminants for aged zinc in soil (dependent on soil pH 
and CEC; 
Table 1B(2) Soil-specific added contaminant limits for aged copper in soils (dependent 
on soil pH or CEC); 
Table 1B(3) Soil-specific added contaminant limits for aged chromium III (dependent on 
% clay) and nickel (dependent on CEC) in soil; 
Table 1B(4) Generic added contaminant limits for lead in soils irrespective of their 
physicochemical properties; 
Table 1B(5) Generic EILs for aged As, fresh DDT and fresh naphthalene in soils 
irrespective of their physicochemical properties; 
Table 1B(6) ESLs for TPH fractions F1 – F4, BTEX and benzo[a]pyrene in soil;  
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Table 1B(7) Management Limits for TPH fractions F1-F4 in soil; 
Table 7 Health screening levels for asbestos contamination in soil; and 
NEPM 1999 Errata Updated 30 April 2014. 

No EILs are listed for cadmium or mercury, hence the provisional phytotoxicity based 
investigation levels (PILs) from Column 5 of Appendix II of the NSW Department of 
Environment and Conservation (DEC) Guidelines for the NSW Site Auditor Scheme (2nd edition) 
have been adopted. 

The ESL for benzo[a]pyrene (BaP) listed in the NEPM is derived from an older set of Canadian 
soil quality guidelines, which have subsequently been revised.  A higher reliability ecological 
guideline value for BaP has been adopted from CRC CARE Technical Report No. 39 ‘Risk-based 
management and remediation guidance for benzo(a)pyrene’. 

Where a COC has a level listed in more than one table, the more conservative value was adopted 
as the DGV. 

Tables 1B (1-3) require that CEC and soil pH be analysed in order to select added contaminant 
limits (ACL) values for zinc, copper and nickel.  ACLs were selected based on the most 
conservative (ie lowest) values for CEC (0.79cmolc/kg) and pH (7.0) detected during this 
assessment.   

EILs for copper, chromium, nickel, lead and zinc were calculated by adding the ACL to an 
assumed background concentration (ABC) for ‘old suburb, high traffic’ sites (taken from NEPM 
Schedule B5c, Guideline on Ecological Investigation Level for Arsenic, Chromium (III), Copper, 
DDT, Lead, Naphthalene, Nickel & Zinc). 

Sampled material was observed to be predominantly sandy (see Section 11.1); therefore where 
ESLs are dependent on particle size, the coarsest grain size has been used. 

Adopted soil assessment criteria are shown in Table 9. 

TABLE 9: SOIL ASSESSMENT CRITERIA 
Analyte Name Units HIL HSL EIL ESL ACL ABC Management 

Limit 
Benzene mg/kg - 3 - 75 - - - 
Toluene mg/kg - - - 135 - - - 
Ethylbenzene mg/kg - - - 165 - - - 
Xylenes mg/kg - 230 - 180 - - - 
TRH C6-C10 (F1) mg/kg - 250 - 215 - - 700 
TRH >C10-C16 (F2) mg/kg - - - 170 - - 1,000 
TRH >C16-C34 (F3) mg/kg - - - 1,700 - - 3,500 
TRH >C34-C40 (F4) mg/kg - - - 3,300 - - 10,000 
Naphthalene mg/kg - - 370 - - - - 
Benzo(a)pyrene mg/kg - - - 172 - - - 
BaP TEQ TEQ 40 - - - - - - 
Total PAH mg/kg 4,000 - - - - - - 
Total Phenols mg/kg 240,000 - - - - - - 
Cresols mg/kg 25,000       
DDT mg/kg - - 640 - - - - 
DDT+DDE+DDD mg/kg 3,600 - - - - - - 
Aldrin and Dieldrin mg/kg 45 - - - - - - 
Chlordane mg/kg 530 - - - - - - 
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Analyte Name Units HIL HSL EIL ESL ACL ABC Management 
Limit 

Endosulfan mg/kg 2,000 - - - - - - 
Endrin mg/kg 100 - - - - - - 
Heptachlor mg/kg 50 - - - - - - 
HCB mg/kg 80 - - - - - - 
Methoxychlor mg/kg 2,500 - - - - - - 
Chlorpyrifos mg/kg 2,000 - - - - - - 
Total PCBs mg/kg 7 - - - - - - 
Arsenic, As mg/kg 3,000 - 160 - - 5 - 
Cadmium, Cd mg/kg 900 - 3 - - - - 
Chromium, Cr mg/kg 3,600 - 330 - 310 15 - 
Copper, Cu mg/kg 240,000 - 170 - 140 30 - 
Lead, Pb mg/kg 1,500 - 2,000 - 1,800 160 - 
Nickel, Ni mg/kg 6,000 - 60 - 55 5 - 
Zinc, Zn mg/kg 400,000 - 480 - 360 120 - 
Mercury mg/kg 730 - 1 - - - - 
Bonded ACM % - 0.05% - - - - - 
FA and AF (friable 
asbestos) 

% - 0.001% - - - - - 

All forms of asbestos No visible asbestos for surface soil 

In the NEPM, the preferred approach is to examine a range of summary statistics including the 
contaminant range, median, arithmetic/geometric mean, standard deviation (SD) and 95% 
upper confidence limit (UCL).  

The NEPM recommends, at the very least, the maximum and the 95% UCL of the arithmetic 
mean contaminant concentration should be compared to the relevant DGV.  The implications of 
localised elevated values (hot spots) should also be considered.  The results should meet the 
following criteria:  

The SD of the results should be less than 50% of the relevant investigation or screening 
level; and  
No single value should exceed 250% of the relevant investigation or screening level. 

Laboratory results were compared with soil investigation and screening levels for 
commercial/industrial land use.  The comparisons are summarised in Summary Table 1 
(attached). 

7.8 Quality Assurance/Quality Control Plan 

The QA/QC plan was designed to achieve predetermined DQIs that would demonstrate 
accuracy, precision, comparability, representativeness and completeness of the data generated. 

7.8.1 Data Quality Indicators for the Project 

DQIs for the project were to be based on field and laboratory considerations in the table in 
Appendix V of the NSW DEC Guidelines for the NSW Site Auditor Scheme (2nd Edition).  Specific 
DQIs for field and laboratory QA/QC samples are shown in Table 10. 
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TABLE 10: DATA QUALITY INDICATORS 
Type of Quality Control Sample Control Limit 

Duplicate Samples RPDs within 50% for analyte concentrations greater than 5 x LOR. 

Rinsate Samples (deionised water) Analytes not detected at concentrations greater than the blank 
deionised water. 

Spikes Laboratory spike acceptance limits are a “live” range and updated 
regularly.  The laboratory acceptance limits at the time of analysis 
will be used. 

Blanks Analytes not detected. 

A review of the DQIs was to be undertaken to assess the usability and representative nature of 
data generated from the project.  The outcome of the DQI assessment would either: 

Recommend the data is suitable to be used for the project; or 
Limit the suitability of the data to be used, or 
Recommend further contamination/validation sampling. 

7.8.2 Sampling Protocols 

The following sampling protocols were to be observed during the project: 

Test pit samples were to be collected from the centre of the excavator bucket load, to 
reduce the potential for cross-contamination; 
Borehole samples were to be collected either directly from the auger flight, or from the 
SPT split spoon, which was to be decontaminated prior to each use by scrubbing with a 
mixture of Decon90® phosphate-free detergent and potable water; 
Samples were to be collected using a clean pair of disposable nitrile gloves, which were 
to be changed between each sample; 
Samples were to be placed into appropriate laboratory-supplied glass jars with Teflon™ 
lined lids, and kept on ice during transport to the laboratory; 
Samples were to be dispatched to the laboratory under chain of custody (CoC) 
conditions.  CoC documentation was to include: 

o sample identification of each sample;  
o date sampled; and 
o date dispatched to the laboratory; and 

Samples were to be dispatched within two days of collection, to avoid holding time 
exceedances. 

7.8.3 Field Quality Control Samples 

The following quality control samples were to be collected in the field: 

Intra-laboratory duplicate samples were to be collected at the rate of 1 per 20 primary 
samples collected; 
Inter-laboratory triplicate samples were to be collected at the rate of 1 per 20 primary 
samples collected; 
The relative percentage difference (RPD) of analyte concentrations between duplicates 
and triplicates and their respective primary samples was to be calculated to assess 
whether field sampling procedures produce reproducible results; 
A rinsate sample was to be collected from the SPT split spoon using demineralised water 
purchased from a service station.  The rinsate sample was to be submitted and analysed 
to assess the effectiveness of decontamination procedures; and 
Trip blank and trip BTEX spike samples were to accompany samples to SGS. 
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7.8.4 Laboratory Quality Control 

Laboratory quality control protocols were to include the following: 

Laboratory analysis of samples was to be undertaken by NATA-accredited 
environmental testing laboratories; 
Laboratories were to implement a quality control plan conforming to the NEPM 
Schedule B3 Guidelines for Analysis of Potentially Contaminated Soils; 
Laboratory methods were to conform with USEPA methods (laboratory analytical 
methods are summarised in Table 8); 
Laboratories were to analyse reagent blanks, spike samples, duplicate spikes, matrix 
spikes, and surrogate spikes and duplicates to assess the laboratory’s quality control; 
and 
Laboratories were to extract and/or analyse the samples within the required holding 
times.  A summary of the holding times for extraction and/or analysis for COCs in this 
assessment is shown in Table 11. 

TABLE 11: EXTRACTION AND ANALYSIS HOLDING TIME SUMMARY 
Analysis Medium Extraction Analysis 
BTEXN Soil 14 days 35 days from extraction 
TRH Soil 14 days 35 days from extraction 
PAH Soil 14 days 35 days from extraction 
VOC Soil 14 days 35 days from extraction 
Metals Soil 6 months 6 months 
Mercury Soil 26 days 26 days 
Phenols Soil 14 days 35 days from extraction 
OCP/OPP/PCB Soil 14 days 35 days from extraction 
pH Soil 7 days 4 days from extraction 
CEC Soil 26 days 26 days 

8 FIELD WORK 
Prior to sampling, JME undertook a DBYD search and engaged an underground service locator 
to clear each of the sampling locations.  Excavation permits were provided by Tomago 
Aluminium. 

Test pit and borehole locations are recorded in Figure 8. 

Field work was conducted by three JME environmental scientists on 6 and 7 April 2020.  

Two locations (BH1 and BH2) were concrete cored and excavated using a 4WD-mounted 
drilling rig fitted with solid flight augers.  Boreholes were terminated at the perceived top of 
groundwater.  At depths of 1m and 2m in borehole BH2, an SPT was conducted.  Results are 
recorded in Table 12.  The SPT was not conducted in BH1 due to the risk of equipment damage 
in an off-centred hole, caused by rubble in fill near the top of the hole. 

Soil samples were collected from each borehole: 

Immediately below the concrete slab (0.2-0.3m); 
From each SPT interval, from the split spoon sampler;  
At 1m intervals from borehole BH1 where the SPT was not deployed; and 
At additional intervals from the auger flights, when changes in lithology were observed. 

In Lot 8, 15 sites (TP1 – TP15) were excavated using a 1.8 tonne excavator 
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Samples were collected from the surface, and at observed changes in lithology.  Test pits were 
terminated at the base of fill. 

TABLE 12: BOREHOLE SAMPLES  
Borehole SPT Sample 

 Depth Result Depth Collected From 

BH1 

  0.2m – 0.3m Surface 

  1.0m – 1.1m Auger flight 

  1.4m – 1.5m Auger flight 

  1.9m – 2.0m Auger flight 

  2.4m – 2.5m Auger flight 

BH2 

  0.2m – 0.3m Surface 

1.0m – 1.45m 10, 19, 25 1.0m – 1.45m SPT split spoon 

2.0m – 2.45m 9, 13, 13 2.0m – 2.45m SPT split spoon 

9 LABORATORY ANALYSIS 
Primary and duplicate samples were analysed by SGS, Sydney, and triplicate samples were 
analysed by ALS, Sydney.  Selected samples were analysed for the following: 

BTEXN; 
TRH; 
PAH; 
VOC; 
Heavy metals (As, Cd, Cr, Cu, Pb, Ni, Zn and Hg); 
Phenols; 
OCP; 
OPP; 
PCB; 
pH; and 
CEC. 

10 QUALITY ASSURANCE / QUALITY CONTROL  
QA/QC protocols for ENM sampling and analysis in Lot 11 conducted by MBES are discussed in 
MBE2017 (attached in Appendix G). 

Test pit samples were collected from the centre of the excavator bucket load, to reduce the 
potential for cross-contamination.  Borehole samples were collected either directly from the 
auger flight, or from the SPT split spoon, which was decontaminated prior to each use by 
scrubbing with a mixture of Decon90® phosphate-free detergent and potable water.  Samples 
were collected using a clean pair of disposable nitrile gloves, which were changed between each 
sample.  Samples were placed into appropriate laboratory-supplied glass jars with Teflon™ lined 
lids.  Samples were kept on ice during transport, and received by the primary laboratory at a 
temperature of 16 C. 
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Samples were transported to the laboratory under CoC conditions (CoC documentation is 
included in Appendix F), and received by the laboratories with sufficient time to undertake 
analyses within specified holding times. 

During the assessment, field duplicate and triplicate samples were collected and analysed, to 
check whether field sampling procedures produced reproducible results.  The RPD of analyte 
concentrations between duplicates and their respective primary samples were calculated to be 
within the acceptance criterion of 50% for concentrations greater than 5x the laboratory limit of 
reporting (LOR), with the following exceptions (note that RPD calculations that rely of the 
addition of individual analytes or bands of analytes are not considered relevant): 

TP8 0 and QC2 
o Arsenic 108% 
o Nickel 74% 

TP8 0 and QC2A 
o Arsenic 143% 
o Nickel 125% 

RPD results are included in Summary Table 2 (attached). 

During the assessment a rinsate sample (QCA) was collected using demineralised water 
purchased from a service station, from the SPT split spoon used to sample BH2.  The rinsate 
sample was submitted and analysed to assess the effectiveness of decontamination procedures.  
Analytes were not detected at concentrations above the laboratory LOR, with the exception of 

 

During the assessment a ‘trip spike’ sample was submitted and analysed to assess the potential 
for loss of volatile contaminants during transit.  Analytes were detected at concentrations 
between 95% and 101% of the original value. 

During the assessment a ‘trip blank’ sample was submitted and analysed to assess the potential 
for cross-contamination between samples.  Analytes were not detected at concentrations above 
the laboratory LOR. 

QA/QC results are included in Summary Table 2 (attached). 

SGS is NATA-accredited for the analyses requested.  SGS conducted internal quality control 
using spikes, laboratory duplicates and method blanks.  A review of SGS’s data quality objectives 
(DQOs) for the analysis of soil samples indicated that DQOs were met, with the exception of: 

Extraction date exceedance of 3 days for pH in soil for 8 items; 
Surrogate analysis for PAH in Soil for 1 item (at least 2 of 3 surrogates were within 
acceptance criteria); 
Duplicate analysis for Total Recoverable Elements in Soil/Waste Solids/Materials by 
ICPOES for 10 items, due to sample heterogeneity; 
Duplicate analysis for Volatile Petroleum Hydrocarbons in Soil for 3 items; 
Duplicate analysis for Volatile Petroleum Hydrocarbons in Soil for 1 item (at least 2 of 3 
surrogates were within acceptance criteria); 
Matrix Spike analysis for Total Recoverable Elements in Soil/Waste Solids/Materials by 
ICPOES for 1 item, due to sample heterogeneity; 
Matrix Spike analysis for Total Recoverable Elements in Soil/Waste Solids/Materials by 
ICPOES for 3 items, due to matrix interference; and 
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Matrix Spike analysis for VOCs in Soil for 1 item (at least 2 of 3 surrogates were within 
acceptance criteria). 

ALS is NATA-accredited for the analyses requested.  ALS conducted internal quality control 
using spikes, laboratory duplicates and method blanks.  A review of ALS’s DQOs for the analysis 
of soil samples indicated that DQOs were met. 

Based on a review of QA/QC results it is considered that analytical results are indicative of the 
contamination status of the site at the time of sampling. 

Laboratory QA/QC documentation is included in Appendix F. 

11 RESULTS  

11.1 Field Observations 

Sampling locations are shown in Figure 8, borehole and test pit logs are included in Appendix B, 
and photographs are included in Appendix A. 

MBE2017 (attached in Appendix G) recorded that soils in Lot 11 generally comprised fine to 
medium grained sand, white to dark brown in colour, with some gravel.  Up to 0.2m of gravelly 
sandy clay fill was observed over some of the site. 

During this assessment, the two borehole locations in Lot 11 were covered by concrete 
pavement 0.20m thick.  Beneath the pavement, brown gravelly sand, containing concrete and 
brick rubble to a depth of between 1mbgl and 1.8mbgl, was interpreted to be fill.  Light brown 
fine to medium grained sand was observed to the base of the boreholes, interpreted as 
representing in-situ, ‘natural’ material.  Groundwater was interpreted as having been 
intersected at 2.4mbgl, and boreholes were terminated at 2.5mbgl. 

Test pit observations are detailed in Table 13 (below). 

In general, Lot 8 was covered by sand, grey to grey brown, with common road base gravel.  
Beneath this, dark grey to black sand was interpreted as representing fill.  A layer of yellow 
brown to orange brown gravelly clay and clayey gravel was observed in some test pits.  Below 
approximately 0.5 – 1.0mbgl, grey brown sand was interpreted as being in-situ, natural 
material. 

Additional observations were as follows: 

Test pit TP1 was terminated at 1.6mbgl in dark brown fine grained sand fill, containing 
trace amounts of large rocks, plastic, terra cotta, concrete and brick;  
Plastic, brick, wood and metal were observed in surface fill in TP8, TP10 and TP12; and 
Test pit TP9 was terminated at excavator refusal in orange brown gravelly clay at 
approximately 0.5mbgl. 

11.2 Laboratory Results 

Laboratory results are summarised in Summary Table 1 (attached) and laboratory 
documentation is attached in Appendix F (note that analysis is included for test pits TP16 – 
TP22, which do not form part of this assessment). 

JME2017 is attached in Appendix G. 

Sampling locations are shown in Figures 3, 4 and 8. 
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The following analytes were not detected at concentrations above the laboratory LOR: 

Benzene; 
Toluene;  
Ethylbenzene; 
TRH F1; 
Naphthalene; 
OCP; 
OPP; 
PCB; and 
Mercury. 

The following analytes were detected at concentrations above the laboratory LOR, but below 
adopted DGVs: 

Xylenes; 
TRH F3 and F4; 
BaP; 
Chromium; and 
Nickel. 

TRH were not detected at concentrations exceeding the laboratory LOR, with the exception of 
two samples collected from MBE2017 TP34 and one from JME20005 TP9.  In a sample collected 
from 2mbgl at TP34, TRH F2 was detected at a concentration of 490mg/kg, which exceeds the 
adopted ESL, but does not exceed the adopted management limit. 

Heavy metals were detected in several samples in Lot 8, at concentrations which exceeded 
adopted DGVs.  Observed exceedances included: 

Lead exceeded 250% of the adopted HIL in a surface sample collected from TP8; 
Zinc exceeded the adopted EIL in 17 samples from across Lot 8, as well as one sample 
from MBE2017 TP34, in Lot 11; 
Copper exceeded the adopted EIL in five samples from along the eastern boundary of 
the site (see Figure 9); and 
Cadmium and arsenic exceeded adopted EILs in surface samples collected from TP5, 
TP7 and TP8 (see Figure 10). 

Heavy metal DGV exceedances are summarised in Table 14 (below). 
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11.3 Statistical Analysis 

Analytical results were assessed using the USEPA’s ProUCL software package.  Observations 
were as follows: 

The SD of arsenic concentrations exceeded 50% of the DGV.  When ‘hot spot’ results 
(where concentrations were >250% of the DGV) were removed from statistical analysis, 
the SD result satisfied the NEPM requirements for commercial/industrial land use (as 
discussed in Section 7.7); 
The SD of cadmium concentrations exceeded 50% of the DGV.  When the two highest 
concentrations were removed from statistical analysis, the SD satisfied the NEPM 
requirements for commercial/industrial land use (as discussed in Section 7.7); 
The SD of copper concentrations exceeded 50% of the DGV, and the 95% UCL of the 
mean copper concentration exceeded the DGV.  When ‘hot spot’ results were removed 
from statistical analysis, the SD and 95% UCL results satisfied the NEPM requirements 
for commercial/industrial land use (as discussed in Section 7.7); and 
The SD of zinc concentrations exceeded 50% of the DGV, and the 95% UCL of the mean 
zinc concentration exceeded the DGV.  When ‘hot spot’ results and one additional high 
concentration were removed from statistical analysis, the SD and 95% UCL results 
satisfied the NEPM requirements for commercial/industrial land use (as discussed in 
Section 7.7). 

12 DISCUSSION 
Hydrocarbon contamination was not detected in samples collected from adjacent to the 
hydrocarbon trench in Lot 11, indicating that significant contamination of soils in this area had 
not been caused by leaks from the trench. 

Copper and zinc contamination appeared to be largely confined to dark grey brown to black 
sandy fill in the upper 1m of the site’s surface; deeper brown sand, interpreted as representing 
in-situ material, appeared to be largely uncontaminated. 

Elevated cadmium, arsenic and lead concentrations were observed in dark sandy material 
collected from three test pits in the northeast corner of the site.  It is noted that these analytes 
are commonly found at high concentrations in slag from the Pasminco lead smelter which 
formerly operated in Boolaroo. 

Heavy metal contamination is not considered extensive, but has the potential to leach into the 
underlying shallow sand aquifer and be transported off site, impacting groundwater-dependent 
ecosystems in the surrounding area.  Groundwater is expected to flow in a southerly direction 
toward the Hunter River.  Depending on the future land use Remondis plans for the site, the 
NSW EPA may require ongoing groundwater monitoring as a condition of an Environmental 
Protection Licence. 
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13 CONCEPTUAL SITE MODEL 
A Conceptual Site Model (CSM) has been prepared for the site, with reference to the NEPM 
Schedule B2, Guideline on Site Characterisation.  The CSM identifies potential contaminant 
sources and COCs, contaminant release mechanisms, exposure pathways and potential 
receptors. The CSM is summarised in Table 15 (below).  

13.1 Site History Summary 

The site had been cleared for sand mining some time between 1954 and 1974.  The site was 
used for steel and aluminium manufacturing from prior to 1987 to 2017.  It was considered 
possible that sandblasting had taken place on the site, associated with the manufacture of metal 
products.  

13.2 Site Description 

Sampling locations are shown in Figure 8.  Lot boundaries are shown in Figure 2. 

Soils on the site were observed to comprise mostly sand.  Fill, comprising brown to black sand, 
and containing some plastic, road base gravel, brick, concrete, metal and rocks, was observed to 
a depth of approximately 0.5 - 1mbgl across much of the site. Elevated zinc and copper 
concentrations in this material were considered to be consistent with the use of sandblasting in 
the metal manufacturing process. 

It was considered possible that slag from the former Pasminco lead smelter had been deposited 
on the surface in limited areas of the site, particularly in the northeast. 

Below the fill, grey brown sand was interpreted as being in-situ, natural material.   

Groundwater was intersected at approximately 2.4mbgl in boreholes BH1 and BH2.   

The western part of the site (Lot 11) was covered by concrete pavement (0.2m thick at BH1 and 
BH2), and underlain by sand which had been assessed as being suitable for ongoing industrial 
land use.  A north-south concrete-lined trench, understood to have been used for hydrocarbon 
storage, was observed in a large shed in the northwest corner of the site.  Hydrocarbon 
contamination was not observed in samples collected from this area. 

13.3 Source Zone Characteristics 

13.3.1 Primary Contaminant Sources 

JME considered potential sources of impact on the site to include: 

Use of the site for manufacture of metal products (potentially including sandblasting 
operations); 
A hydrocarbon storage trench in the northwest corner of the site; and 
Potential importation of uncontrolled fill. 

13.3.2 Identified Contaminants of Concern 

Based on the results of this assessment, COCs on the site were considered to include heavy 
metals (arsenic, cadmium, copper, lead and zinc). 
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13.4 Areas of Environmental Concern 

AECs on the site were considered to include fill across the site’s surface. 

13.5 Contaminant Transport Mechanisms 

Primary transport mechanisms on the site were considered to include: 

Wind transport of fine surface material; 
Surface water flow; and 
Percolation of stormwater through permeable sediments into groundwater, and 
groundwater migration towards the Hunter River. 

13.6 Contaminant Exposure Pathways 

For contaminated soil to pose a risk to a receptor, a complete exposure pathway must exist 
between the source of impact and the receptor.  A complete exposure pathway consists of the 
following elements: 

A source and mechanism for release; 
A storage and/or transport medium (e.g. contaminants stored in fine soil types and 
transported into the atmosphere as dust); 
An exposure point, where the receptor comes in contact with the contamination; and 
An exposure route (e.g. inhalation). 

Potential exposure pathways on the site were considered to include: 

Metabolisation by the local ecology;  
Dermal contact, incidental ingestion and inhalation of dust by workers on the site and 
neighbouring premises; and  
Off-site migration of groundwater potentially impacting hydraulically down-gradient 
surface water users and ecology. 

13.7 Identification of Receptors at Risk 

Potential receptors were considered to include:  

Current and future workers and visitors to the site;  
Local ecology; 
Groundwater; and  
Down-gradient surface water (Hunter River) users and ecology. 
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14 CONCLUSION AND RECOMMENDATIONS  
Based on the results of this and previous assessments, it was considered that the site had 
been impacted by contamination comprising heavy metals at concentrations exceeding DGVs 
for commercial/ industrial land use.  JME considers that the site would meet the 
environmental requirements for commercial/industrial land use subject to the development 
and successful implementation of an appropriate Remedial Action Plan (RAP).  
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LIMITATIONS  
This report was prepared for Remondis with the objective of assessing the presence of 
potential contamination on the site that could impact on the future development of the site.  
The report is not intended for other parties or other uses.  No warranty, expressed or 
implied, is made as to the information and professional advice included in this report.  
Anyone using this document does so at their own risk and should satisfy themselves 
concerning its applicability and, where necessary, should seek expert advice in relation to the 
particular situation at the time. 

In preparing this report, current guidelines for the assessment and management of 
contaminated land were followed.  This work has been conducted in good faith, in accordance 
with JME’s understanding of the client’s brief, and general accepted practice for 
environmental consulting.  The findings within this report are the result of discrete/specific 
sampling practices used in accordance with normal practices and standards.  To the best of 
JME’s knowledge, they represent a reasonable interpretation of the general conditions of the 
site.  Under no circumstances, however, can it be considered that these findings represent the 
actual state of the site at all points.  It is the nature of contaminated site investigations that 
the degree of variability in site conditions cannot be known completely, and no sampling and 
analysis program can eliminate all uncertainty concerning the condition of the site.  
Professional judgement must be exercised in the collection and interpretation of data.   

It was considered possible that groundwater had been contaminated via previous activities 
on the site; however, at this stage Remondis has requested soil sampling only be undertaken. 

This report does not contain geotechnical information and should not be used for 
geotechnical purposes. 
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Appendix A  
Site Photographs 



 
Photograph 1: Metal-clad building with guttering and down pipes  

 
Photograph 2: Gratings in paved area of Lot 11  



 
Photograph 3: Concrete pad in Lot 8 

 
Photograph 4: Dark sand on surface of Lot 8 

 



 
Photograph 5: Concrete beams and concrete-filled tyres in Lot 8 

 
Photograph 6: Concrete-filled tyres near northern boundary of Lot 8, white sand through boundary fence to north 



 
Photograph 7: Soil stockpile in Lot 8 

 
Photograph 8: Light brown sand on auger, dark brown sandy fill on ground, borehole BH1 



 
Photograph 9: BH2 SPT sample 1.0 – 1.45mbgl 

 
Photograph 10: BH2 SPT sample 2.0 – 2.45mbgl 

No photograph 
Photograph 11: Test pit TP1  



 
Photograph 12: Test pit TP2  

 
Photograph 13: Test pit TP3  



 
Photograph 14: Test pit TP4  

 
Photograph 15: Test pit TP5  



 
Photograph 16: Test pit TP6  

 
Photograph 17: Test pit TP7  



 
Photograph 18: Test pit TP8  

 
Photograph 19: Test pit TP9  



 
Photograph 20: Test pit TP10  

 
Photograph 21: Test pit TP11  



 
Photograph 22: Test pit TP12  

 
Photograph 23: Test pit TP13  



 
Photograph 34: Test pit TP14  

 
Photograph 35: Test pit TP15  



 

 
 

Appendix B  
Logs 



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

BH1

JME20005 06/04/2020 380923
21 School Drive, Tomago J Howard 6367297

Remondis 2.5

Ground Surface

CONCRETE

SAND, brown, fine to 
medium grained, common 
gravel

SAND, light brown fine 
grained

BH1 0.2 - 0.3 
QC1, QC1A

BH1 1 - 1.1

BH1 1.4 - 1.5

BH1 1.9 - 2

BH1 2.4 - 2.5

 Fill, brick and concrete rubble below 0.5m 

 Groundwater 2.4m, EOH 2.5m 

2.4m



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

BH2

JME20005 06/04/2020 380961
21 School Drive, Tomago J Howard 6367279

Remondis 2.45

Ground Surface

CONCRETE

SAND, brown, fine to 
medium grained

SAND, light brown, fine to 
medium grained, common 
gravel

SAND, light brown, fine to 
medium grained, some 
gravel

SAND, light brown, fine to 
medium grained

BH2 0.2 - 0.3

BH2 1 - 1.45

BH2 2 - 2.45

  

 Fill 

 Fill 

 Fill, some brick rubble, SPT @ 1m 10,19,25 

 SPT @ 2m 9,13,13, groundwater 2.4m, EOH 2.45m 

2.4m



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP1

JME20005 06/04/2020 380983
21 School Drive, Tomago J McCreery 6367349

Remondis 1.6

Ground Surface

SAND, dark brown, fine 
grained

TP1 0

TP1 1.6

 Fill, common organic matter, trace amounts of large rocks, 
plastic, terra cotta, concrete and brick, EOH 1.6m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP2

JME20005 06/04/2020 381044
21 School Drive, Tomago J McCreery 6367334

Remondis 1

Ground Surface

Gravelly SAND, dark yellow 
to light brown, fine to 
medium grained

SAND, grey, fine grained

TP2 0

TP2 0.75

 Fill, common organic matter 

 EOH 1m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP3

JME20005 06/04/2020 381111
21 School Drive, Tomago J McCreery 6367323

Remondis 1

Ground Surface

SAND, black, fine grained

SAND, brown, fine grained

TP3 0

TP3 0.9

 Fill 

 EOH 1m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP4

JME20005 06/04/2020 381031
21 School Drive, Tomago J McCreery 6367318

Remondis 0.7

Ground Surface

SAND, dark brown, medium 
grained

SAND, dark brown, medium 
grained

SAND, grey

TP4 0

TP4 0.6

 Fill, common organic matter 

 Fill, some cobbles 

 EOH 0.7m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP5

JME20005 06/04/2020 381086
21 School Drive, Tomago J McCreery 6367310

Remondis 0.8

Ground Surface

SAND, mottled light and 
dark brown, fine grained

SAND, brown, medium 
grained

SAND, grey, medium 
grained

TP5 0

TP5 0.5

 Fill, common organic matter, trace amounts of large rocks 
and sandstone cobbles 

 Fill 

 EOH 0.8m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP6

JME20005 06/04/2020 381020
21 School Drive, Tomago J McCreery 6367303

Remondis 1.1

Ground Surface

Gravelly SAND, dark brown,
medium grained

SAND, light brown, fine 
grained

TP6 0

TP6 1

 Fill 

 EOH 1.1m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP7

JME20005 06/04/2020 381065
21 School Drive, Tomago J Howard 6367300

Remondis 0.7

Ground Surface

Gravelly SAND, dark brown 
to black
Sandy gravelly CLAY, red 
brown
SAND, brown, fine to 
medium grained

TP7 0

TP7 0.6

 Fill 

 Fill 

 EOH 0.7m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP8

JME20005 06/04/2020 381119
21 School Drive, Tomago J Howard 6367294

Remondis 0.7

Ground Surface

SAND, black, fine grained

SAND, brown, fine to 
medium grained

TP8 0
QC2, QC2A

TP8 0.7

 Fill, some plastic 

 EOH 0.7m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP9

JME20005 06/04/2020 381051
21 School Drive, Tomago J Howard 6367285

Remondis 0.5

Ground Surface

Silty SAND, black, fine 
grained
Clayey GRAVEL, brown

Gravelly CLAY, orange 
brown

TP9 0

TP9 0.3

TP9 0.5

 Fill, common roots 

 Fill 

 EOH 0.5m at excavator refusal 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP10

JME20005 06/04/2020 381100
21 School Drive, Tomago J Howard 6367280

Remondis 0.6

Ground Surface

Gravelly CLAY, orange 
brown
SAND, grey

SAND, brown to red brown, 
fine to medium grained

TP10 0

TP10 0.3

TP10 0.6

 Fill 

 Fill 

 EOH 0.6m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP11

JME20005 06/04/2020 381054
21 School Drive, Tomago J Howard 6367262

Remondis 0.8

Ground Surface

Gravelly SAND, brown to 
orange brown
SAND, grey to grey brown, 
fine grained

SAND, orange brown, fine 
to medium grained

TP11 0

TP11 0.2

TP11 0.5

 Fill 

 Fill 

 EOH 0.8m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP12

JME20005 06/04/2020 381090
21 School Drive, Tomago J Howard 6367259

Remondis 0.7

Ground Surface

Gravelly SAND, brown

Clayey sandy GRAVEL, 
yellow brown 

SAND, orange brown, fine 
to medium grained

TP12 0

TP12 0.5

TP12 0.7

 Fill, some brick 

 Fill 

 EOH 0.7m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP13

JME20005 06/04/2020 381132
21 School Drive, Tomago J Howard 6367257

Remondis 0.7

Ground Surface

Gravelly clayey SILT, brown

SAND, dark grey brown, 
fine grained

SAND, brown, fine to 
medium grained

TP13 0

TP13 0.3

TP13 0.5

 Fill 

 Fill 

 EOH 0.7m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP14

JME20005 06/04/2020 381081
21 School Drive, Tomago J Howard 6367246

Remondis 0.6

Ground Surface

Road base GRAVEL, grey

SAND, dark grey brown, 
fine grained

SAND, brown, fine to 
medium grained

TP14 0

TP14 0.3

TP14 0.5

 Fill 

 Fill 

 EOH 0.6m 

Not encountered



TEST PIT LOG:

PROJECT No: DATE: EASTING:
SITE: LOGGED BY: NORTHING:
CLIENT: TOTAL DEPTH:

SHEET 1 of 1

NOTES

First Occurrence of Groundwater:

Static Groundwater Level:

Reviewed By: FILE

DEPTH
(m)

0

1

2

LEGEND DESCRIPTION ODOUR SAMPLE
LABEL REMARKS

Descriptions are based on observations and hand testing of 
grab samples.  Mechanical tests were not performed unless 
otherwise stated.

TP15

JME20005 06/04/2020 381119
21 School Drive, Tomago J Howard 6367242

Remondis 0.7

Ground Surface

SAND, brown, fine to 
medium grained, some 
gravel

Sandy clayey GRAVEL, 
yellow brown
SAND, dark grey to  black, 
very fine to fine grained

SAND, orange brown, fine 
to medium grained

TP15 0

TP15 0.5

 Fill 

 Fill, irregular band 

 Fill 

 EOH 0.7m 

Not encountered



 

 
 

Appendix C  
Section 10.7 Certificates 



                             ABN 16 744 377 876

PLANNING CERTIFICATE PURSUANT TO
SECTION 10.7 ENVIRONMENTAL PLANNING

AND ASSESSMENT ACT 1979

APPLICANT DETAILS:

JM Environments
37 Tooke Street
Cooks Hill
NSW 2300

Reference:

Issue Date: 05/02/2020

PROPERTY DESCRIPTION:

21G School Drive TOMAGO  NSW  2322 Parcel No:  38075
LOT: 7 DP: 270328

Disclaimer
Information contained in this certificate relates only to the land for which this certificate is issued
on the day it is issued. This information is provided in good faith and Council shall not incur any
liability in respect of any such advice. Council relies on state agencies for advice and accordingly
can only provide that information in accordance with the advice. Verification of the currency of
agency advice should occur. For further information, please contact Council by telephoning (02)
4988 0255 or email plancert@portstephens.nsw.gov.au.

Title Information
Title information shown on this Planning Certificate is provided from Council’s records and may
not conform to information shown on the current Certificate of Title. Easements, restrictions as to
user, rights of way and other similar information shown on the title of the land are not provided on
this planning certificate.

Inspection of the land
The Council has made no inspection of the land for the purposes of this Planning Certificate.

116 Adelaide Street, Raymond Terrace NSW 2324
PO Box 42, Raymond Terrace NSW 2324
Ph: (02) 4988 0255  Fax: (02) 4987 3612

Email: plancert@portstephens.nsw.gov.au
http://www.portstephens.nsw.gov.au
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PART A:  INFORMATION PROVIDED UNDER SECTION 10.7(2)

Matters contained in this certificate apply only to the land on the date of issue.

1. Names of relevant planning instruments and DCPs
(1) The name of each environmental planning instrument that applies to the

development on the land.

State Environmental Planning Policies
State Environmental Planning Policy No 21 – Caravan Parks
State Environmental Planning Policy No 33 – Hazardous and Offensive Development
State Environmental Planning Policy No 36 – Manufactured Home Estates
State Environmental Planning Policy No 44 – Koala Habitat Protection
State Environmental Planning Policy No 50 – Canal Estate Development
State Environmental Planning Policy No 55 – Remediation of Land
State Environmental Planning Policy No 64 – Advertising and Signage
State Environmental Planning Policy No 65 – Design Quality of Residential Apartment
Development
State Environmental Planning Policy (Affordable Rental Housing) 2006
State Environmental Planning Policy (Building Sustainability Index BASIX) 2004
State Environmental Planning Policy (Educational Establishments and Child Care
Facilities) 2017
State Environmental Planning Policy (Exempt and Complying Development Codes) 2008
State Environmental Planning Policy (Housing for Seniors or People with a Disability)
2004
State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (State and Regional Development) 2011
State Environmental Planning Policy (State Significant Precincts) 2005
State Environmental Planning Policy (Primary Production and Rural Development) 2019
State Environmental Planning Policy (Koala Habitat Protection) 2019
State Environmental Planning Policy (Mining, Petroleum Production and Extractive
Industries) 2007

State Environmental Planning Policy (Vegetation in Non-Rural Areas) 2017

Local Environmental Plan
Port Stephens Local Environmental Plan 2013

(2) The name of each proposed environmental planning instrument that will apply to the
carrying out of development on the land and that is or has been the subject of
community consultation or on public exhibition under the Act (unless Secretary has
notified the Council that the making of the proposed instrument has been deferred
indefinitely or has not been approved).
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Draft State Environmental Planning Policies
No draft State Environmental Planning Policies affect the site the subject of this
Certificate.

Draft Local Environmental Plan
No draft Local Environmental Plans currently exist which affect the site the subject of this
certificate.

Development Control Plans
(3) The name of each development control plan that applies to the carrying out of

development on the land.

Port Stephens Development Control Plan 2014.

2. Zoning and land use under relevant Local Environmental Plan(s)
What is the identity of the zoning for the land?

IN1 General Industrial

Land Use Table – IN1 General Industrial
(a) The land is zoned IN1 General Industrial under the provisions of Part 2 in the
Port Stephens Local Environmental Plan 2013.
(b) Item 2 – Permitted without consent

Nil
(c) Item 3 – Permitted with consent

Airstrips; Boat building and repair facilities; Boat launching ramps; Boat sheds;
Correctional centres; Crematoria; Depots; Environmental facilities; Environmental
protection works; Flood mitigation works; Freight transport facilities; Garden centres;
General industries; Hardware and building supplies; Heavy industrial storage
establishments; Heavy industries; Helipads; Heliports; Highway service centres;
Industrial retail outlets; Industrial training facilities; Jetties; Landscaping material
supplies; Light industries; Mortuaries; Neighbourhood shops; Oyster aquaculture;
Places of public worship; Plant nurseries; Port facilities; Research stations; Restricted
premises; Roads; Rural supplies; Sawmill or log processing works; Service station;
Sex services premises; Signage; Stock and sale yards; Storage premises; Tank-
based aquaculture; Timber yards; Transport depots; Truck depots; Vehicle body repair
workshops; Vehicle repair stations; Warehouse or distribution centres; Water supply
systems; Wharf or boating facilities; Wholesale supplies
(d) Item 4 - Prohibited

Pond-based aquaculture; Any development not specified in item 2 or 3
(e) Development Standard for the erection of a dwelling-house

No development standard that fixes a minimum land dimension for the erection of a
dwelling-house applies to the land.

(f)     Does the land include or comprise a critical habitat?
Port Stephens Local Environmental Plan 2013 does not identify the land as including or
comprising critical habitat.

(g)    Is the land in a heritage conservation area?
The land is not located within a heritage conservation area under the Port Stephens Local
Environmental Plan 2013.

(h)    Is an item of environmental heritage situated on the land?

PLANNING CERTIFICATE PURSUANT TO
SECTION 10.7 ENVIRONMENTAL PLANNING

AND ASSESSMENT ACT 1979

Page No.:
Certificate No.:

Parcel No.:

3
65779
38075



The land is not identified as containing an item of environmental heritage significance
under the provisions in Port Stephens Local Environmental Plan 2013.

Note. The land subject of this certificate does not have a site specific clause applying to it.

2A. Zoning and land use under State Environmental Planning Policy (Sydney Region
Growth Centres) 2006

Not applicable to the Port Stephens Local Government Area.

3. Complying Development
Whether or not the land to which the certificate relates is land on which complying
development may be carried out under State Environmental Planning Policy (Exempt and
Complying Development Codes) 2008?

Housing Code
Complying development under the General Housing Code MAY be carried out on the
land.

Inland Code
Complying development under the Inland Code MAY be carried out on the land.

Rural Housing Code
Complying development under the Rural Housing Code MAY be carried out on the land.

Low Rise Medium Denisty Housing Code
Complying development under the Low Rise Medium Density Housing Code MAY be
carried out on the land.

Greenfield Housing Code
Complying development under the Greenfield Housing Code MAY be carried out on the
land.

Housing Alterations Code
Complying development under the Housing Alterations Code MAY be carried out on the
land.

General Development Code
Complying development under the General Development Code MAY be carried out on the
land.

Commercial and Industrial Alterations Code
Complying development under the Commercial and Industrial alterations Code MAY be
carried out on the land.

Commercial and Industrial (New Buildings and Additions) Code
Complying development under the Commercial and Industrial (New Buildings and
Additions) Code MAY be carried out on the land.

Container Recycling Facilities Code
Complying development under the Container Recycling Facilities code MAY be carried out
on the land.
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Subdivisions Code
Complying development under the Subdivision Code MAY be carried out on the land.

Demolition Code
Complying development under the Demolition Code MAY be carried out on the land.

Fire Safety Code
Complying development under the Fire Safety Code MAY be carried out on the land.

Note. If the land is a lot to which the Housing Code, Rural Housing Code, Low Rise
Medium Density Housing Code, Greenfield Housing Code, Housing Alterations Code,
General Development Code, or Commercial and Industrial (New Buildings and Additions)
Code (within the meaning of the State Environmental Planning Policy (Exempt and
Complying Development Codes) 2008 applies, complying development may be carried out
on any part of the lot that is not affected by the provisions of clause 1.19 of that Policy

4. (Repealed)

4A. (Repealed)

4B. Annual charges under Local Government Act 1993 for coastal protection services
that relate to existing coastal protection works

The land is not subject to annual charges under section 496B of the Local Government
Act 1993 for coastal protection services relating to existing coastal protection works to
which the owner (or any previous owner) of the land has consented.

Note. "existing coastal protection works" are works to reduce the impact of coastal
hazards on land (such as seawalls, revetments, groynes and beach nourishment) that
existed before the commencement of section 553B of the Local Government Act 1993.

5. Mine Subsidence
Whether or not the land is proclaimed to be a mine subsidence district within the meaning
of section 15 of the Mine Subsidence Compensation Act 1961 or within an area declared
to be a mine subsidence district under the Coal Mine Subsidence Compensation Act
2017.

The land is not within a proclaimed or declared mine subsidence district.

6. Road widening and road realignment
Council's records indicate that the land the subject of this Certificate is not affected by any
road widening or road realignment under:- (1) Section 25 of the Roads Act 1993; or (2)
any environmental planning instrument;  or (3) any resolution of the Council.

7. Council and other public authority policies on hazard risk restrictions
Council's records indicate that the land subject of this certificate IS NOT affected by RAAF
Base Williamtown & Salt Ash Weapons Range 2025 ANEF (10th August 2011); or the
Aircraft Noise Planning Area within Port Stephens Development Control Plan 2014 -
Chapter B7 Aircraft Noise for Buildings.

7A. Flood related development controls information
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MINIMAL RISK FLOOD PRONE LAND - Development on the land or part of the land for
the purposes of critical emergency response, recovery facilities and infrastructure and
development which are particularly vulnerable to emergency response including group
homes, seniors housing and child care facilities is subject to flood related development
controls. If you wish to apply for a Flood Certificate, please refer to Council's Flood
Certificate Information on our website at www.portstephens.nsw.gov.au

8. Land reserved for acquisition
Whether or not any environmental planning instrument or proposed environmental
planning instrument makes provision in relation to the acquisition of the land by a public
authority, as referred to in Section 3.15 of the Environmental Planning and Assessment
Act 1979 (the Act).
The Port Stephens Local Environmental Plan 2013 DOES NOT provide for the acquisition
of this land, or part thereof, by a public authority as referred to in Section 3.15 of the Act.

9. Contributions plans
The name of each contributions plan applying to the land

* Port Stephens Local Infrastructure Contributions Plan 2020
* Port Stephens Fixed Local Infrastructure Contributions Plan 2020
.
Note. These documents specify development contributions required towards the cost of
providing additional community services or facilities if a property is developed. They are
available on request from Council or can be viewed www.portstephens.nsw.gov.au.

9A. Biodiversity certified land
If the land is biodiversity certified land under Part 8 of the Biodiversity Conservation Act
2016, a statement to that effect.

No

Note. Biodiversity certified land includes land certified under Part 7AA of the Threatened
Species Conservation Act 1995 that is taken to be certified under Part 8 of the Biodiversity
Conservation Act 2016.

10. Biodiversity stewardship sites
If the land is a biodiversity stewardship site under a biodiversity stewardship agreement
under Part 5 of the Biodiversity Conservation Act 2016, a statement to that effect (but only
if the council has been notified of the existence of the agreement by the Chief Executive of
the Office of Environment and Heritage).

No

Note. Biodiversity stewardship agreements include biobanking agreements under Part 7A
of the Threatened Species Conservation Act 1995 that are taken to be biodiversity
stewardship agreements under Part 5 of the Biodiversity Conservation Act 2016.

10A. Native vegetation clearing set asides
If the land contains a set aside area under section 60ZC of the Local Land Services Act
2013, a statement to that effect (but only if the council has been notified of the existence
of the set aside area by Local Land Services or it is registered in the public register under
that section).
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The land DOES NOT contain a set aside area under section 60ZC of the Local Land
Services Act 2013.

11. Bush fire prone land
Whether or not some, all or none of the land is bush fire prone land.

Part of the land is identified as bush fire prone land in Council's records. Further details of
any applicable restrictions on development of the land may be obtained on application to
Council. For further information, please contact Council's Duty Officer by telephoning
49880115.

12. Property vegetation plans
If the land is land to which a property vegetation plan under the Native Vegetation Act
2003 (and that continues in force) applies, a statement to that effect (but only if the council
has been notified of the existence of the plan by the person or body that approved the
plan under that Act).

Council has not been notified of any Property Vegetation Plans under the Native
Vegetation Act 2003 (and that continues in force) that affect the land to which this
certificate applies.

13. Orders under Trees (Disputes Between Neighbours) Act 2006
Whether an order has been made under the Trees (Disputes Between Neighbours) Act
2006 to carry out work in relation to a tree on the land (but only if the council has been
notified of the order).

The land is not affected by an order under the Trees (Disputes Between Neighbours) Act
2006 (of which Council is aware).

14. Directions under Part 3A
Whether there is a direction by the Minister in force under section 75P(2)(c1) of the Act.

The land is not affected by a direction by the Minister, in force under section 75P(2)(c1) of
the Environmental Planning and Assessment Act 1979.

15. Site compatibility certificates and conditions for seniors housing
If the land is land to which State Environmental Planning Policy (Housing for Seniors or
People with a Disability) 2004 applies:

(a) Whether or not Council is aware of a current site compatibility certificate (seniors
housing), in respect of the proposed development on the land.

Council is not aware of a site compatibility certificate (seniors housing) issued in
respect of the subject land.

(b) Whether or not any terms of a kind referred to in clause 18(2) of that Policy that have
been imposed as a condition of consent to a development application granted after
October 2007 in respect of the land.

No terms referred to in clause 18(2) of the policy have been imposed as a condition
of development consent in respect of the land to which this certificate relates.
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16. Site compatibility certificates for infrastructure, schools or TAFE establishments
Whether or not Council is aware of a valid site compatibility certificate (infrastructure) or
site compatibility certificate (schools, or TAFE establishments) in respect of proposed
development on the land.

Council is not aware of a valid site compatibility certificate (infrastructure) or site
compatibility certificate (schools, or TAFE establishments) in respect of proposed
development on the land.

17. Site compatibility certificates and conditions for affordable rental housing
(1) Whether or not Council is aware of a current site compatibility certificate (affordable

rental housing) in respect of proposed development on the land.

Council is not aware of a current site compatibility certificate issued under State
Environmental Planning Policy (Affordable Rental Housing) 2009.

(2) Whether or not any terms of a kind referred to in clause 17 (1) or 38 (1) of State
Environmental Planning Policy (Affordable Rental Housing) 2009 that have been
imposed as a condition of consent to a development application in respect of the
land.

The land is not affected by any terms of a kind (of which Council is aware) referred to in
clause 17(1) or 38(1) of State Environmental Planning Policy (Affordable Rental Housing)
2009 that have been imposed as conditions of consent to a development application
granted after 11th October, 2007 in respect of the land.

18. Paper subdivison information
(1) The name of any development plan adopted by a relevant authority that applies to

the land or that is proposed to be subject to a consent ballot.
(2) The date of any subdivision order that applies to the land.
(3) Words and expressions used in this clause have the same meaning as they have in

Part 16C of Environmental Planning and Assessment Regulation 2000.

Not applicable.

19. Site verification certificates
Whether or not Council is aware of a current site verification certificate, in respect of the
land.

Council is not aware of a current site verification certificate in respect of the land.

20. Loose-fill asbestos insulation
Whether or not the land includes any residential premises (as defined in Division 1A of
Part 8 of the Home Building Act 1989) that are listed on a register of residential premises
that contain or have contained loose-fill asbestos insulation.

The land DOES NOT include any residential dwelling identified on the Loose-Fill Asbestos
Insulation Register as containing loose-fill asbestos ceiling insulation. For further
information, please contact Department of Fair Trading by telephoning 13 77 88 or go to
their website at www.fairtrading.nsw.gov.au.

21. Affected building notices and building product rectification orders
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(a) Whether nor not there is any affected building notice of which the council is aware that
is in force in respect of the land.
There is no affected building notice in force in respect of the land.

A statement of:

(b) Whether there is any building product rectification order of which the council is aware
that is in force in respect of the land and has not been fully complied with.

No

(c)   Whether any notice of intention to make a building product rectification order of
which the council is aware has been given in respect of the land and is outstanding.

No

Additional matters

Note. The following matters are prescribed by section 59 (2) of the Contaminated Land
Management Act 1997 as additional matters to be specified in a planning certificate:

(a) Whether or not the land to which the certificate relates is significantly contaminated
land within the meaning of that Act.

(b) Whether or not the land to which the certificate relates is subject to a management
order within the meaning of that Act.

(c) Whether or not the land to which the certificate relates is the subject of an approved
voluntary management proposal within the meaning of the Act.

(d) Whether or not the land to which this certificate relates is subject to an ongoing
maintenance order within the meaning of that  Act.

(e) Whether or not the land to which the certificate relates is the subject of a site audit
statement within the meaning of that Act – if a copy of such statement has been
provided at any time to the local authority issuing the certificate.

There are no prescribed matters under section 59(2) of the Contaminated Land
Management Act 1997 to be disclosed.

PART B:  INFORMATION PROVIDED UNDER SECTION 10.7(5)

This information is provided in accordance with section 10.7(5) of the Environmental Planning and
Assessment Act 1979.  Section 10.7(6) states that Council shall not incur any liability in respect of
advice provided in good faith pursuant to section 10.7(5) of the Act.  If this information is to be
relied upon, it should be independently checked.

Heritage
Port Stephens Council must take into consideration the likely effect of proposed development on
the heritage significance of a heritage item, heritage conservation area, archaeological site or
potential archaeological site, and on its setting, when determining an application for consent to
carry out development on land in its vicinity. Please contact Council's Development Assessment
and Compliance Section by telephoning 49880115.

Aboriginal Archaelogy
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When determining a development application on known or potential archaeological sites of both
Aboriginal and non-Aboriginal heritage significance, Port Stephens Council must consider an
assessment of how the proposed development would affect the conservation of the site and any
relic known or reasonably likely to be located at the site. Please contact Council's Development
Assessment and Compliance Section on 49880115 for more information.

Tomago Aluminium Smelter Buffer Zone
This property is located within the Tomago Aluminium Smelter Buffer zone. Tomago Aluminium
Company Pty Ltd are required to take all reasonable steps to acquire certain properties within this
buffer zone. Please contact the Company Secretary, Tomago Aluminium Company Pty Limited,
PO Box 405, Raymond Terrace NSW 2324 for further information.

Aircraft Noise
All areas of the Port Stephens Local Government Area are now, or are forecast to be, affected by
aircraft noise from time to time. Further information concerning the degree of impact of noise from
aircraft can be obtained by contacting Council's Strategy and Environment Section by telephoning
49880326.

Koala Habitat
Parts of the Port Stephens Local government Area are affected by Koala Habitat and subject to
the Port Stephens Comprehensive Koala Plan of Management 2002 made under State
Environmental Planning Proposal No. 44. Further information can be obtained from Council's
Strategy & Environment Section on 49880326 or email
plancert@portstephens.nsw.gov.au.

Invasive Species
Parts of the Port Stephens Local Government Area contain plants that pose a risk according to the
Biosecurity Act 2015 which may restrict the use of the land. For further information please contact
Council's Strategy & Environment Section on 4988 0326 or email
weeds@portstephens.nsw.gov.au

Development consents relating to the land
Please contact Customer Relations on (02) 4988 0255, for any enquiries regarding development
consent over the land in the past 5 years.

Issued by Port Stephens Council Development Services Group,
on behalf of Wayne Wallis,General Manager
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           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
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                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 9:48AM 

  FOLIO: 5/270328 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 71/634535         3022/1031095 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

   2/4/2003   9501059    DISCHARGE OF MORTGAGE 
   2/4/2003   9501060    TRANSFER                        EDITION 2 

   6/5/2011   AG216557   TRANSFER INCLUDING COVENANT 
   6/5/2011   AG216558   MORTGAGE                        EDITION 3 

  13/3/2012   DP270328   DEPOSITED PLAN                  FOLIO CANCELLED 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.
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Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              12/2/2020 3:24PM 

  FOLIO: 7/270328 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 71/634535         3022/1031095 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

   2/4/2003   9501059    DISCHARGE OF MORTGAGE 
   2/4/2003   9501060    TRANSFER                        EDITION 2 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 12/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Title Search
Information Provided Through

triSearch (Website)
Ph. 1300 064 452 Fax.

             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH 
             ----------------------------------------------------- 

    FOLIO: 7/270328 
    ------ 

               SEARCH DATE       TIME              EDITION NO    DATE 
               -----------       ----              ----------    ---- 
               12/2/2020        3:15 PM                2       2/4/2003 

    LAND 
    ---- 
    LOT 7 IN COMMUNITY PLAN DP270328 
       AT TOMAGO 
       LOCAL GOVERNMENT AREA PORT STEPHENS 
       PARISH OF STOCKTON   COUNTY OF GLOUCESTER 
       TITLE DIAGRAM DP270328 

    FIRST SCHEDULE 
    -------------- 
    TOMAGO ALUMINIUM COMPANY PTY LIMITED                    (T 9501060) 

    SECOND SCHEDULE (9 NOTIFICATIONS) 
    --------------- 
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S) 
    2   INTERESTS RECORDED ON REGISTER FOLIO 1/270328 
    3   ATTENTION IS DIRECTED TO THE MANAGEMENT STATEMENT OF THE 
        COMMUNITY SCHEME FILED WITH THE COMMUNITY PLAN 
    4   DP634535  RESTRICTION(S) ON THE USE OF LAND AFFECTING THE 
                  PART(S) SHOWN SO BURDENED IN THE TITLE DIAGRAM 
            V956701   VARIATION 
    5   BK 1882 NO 182 LAND EXCLUDES MINERALS AND IS SUBJECT TO RIGHTS TO 
                  MINE AFFECTING THE PART(S) SHOWN SO BURDENED IN THE 
                  TITLE DIAGRAM 
    6   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE AFFECTING THE PART(S) SHOWN SO BURDENED IN 
                  THE TITLE DIAGRAM 
    7   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE APPURTENANT TO THE LAND ABOVE DESCRIBED 
    8   DP270328  EASEMENT FOR DRAINAGE OF WATER 4.5 METRE(S) WIDE AND 
                  VARIABLE AFFECTING THE PART(S) SHOWN SO BURDENED IN 
                  THE TITLE DIAGRAM 
    9   DP270328  RESTRICTION(S) ON THE USE OF LAND REFERRED TO AND 
                  NUMBERED (6) IN THE S.88B INSTRUMENT 

    NOTATIONS 
    --------- 
    NOTE: THE CERTIFICATE OF TITLE FOR THIS FOLIO OF THE REGISTER DOES 
        NOT INCLUDE SECURITY FEATURES INCLUDED ON COMPUTERISED 
        CERTIFICATES OF TITLE ISSUED FROM 4TH JANUARY, 2004. IT IS 
        RECOMMENDED THAT STRINGENT PROCESSES ARE ADOPTED IN VERIFYING THE 
        IDENTITY OF THE PERSON(S) CLAIMING A RIGHT TO DEAL WITH THE LAND 
        COMPRISED IN THIS FOLIO. 

                                             END OF PAGE 1 - CONTINUED OVER 

    JME20005                                 PRINTED ON 12/2/2020 

           NEW SOUTH WALES
---------------



Copyright © Office of the Registrar-General 2020 Received: 12/02/2020 15:15:16

             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH 
             ----------------------------------------------------- 

    FOLIO: 7/270328                                            PAGE   2 
    ------ 

    NOTATIONS (CONTINUED) 
    --------- 
    UNREGISTERED DEALINGS: NIL 

            ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 12/2/2020

* Any entries preceded by an asterisk do not appear on the current edition of the Certificate of Title. Warning: the information appearing under notations has not been formally
recorded in the Register. triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the
Registrar General in accordance with Section 96B(2) of the Real Property Act 1900.
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Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 9:42AM 

  FOLIO: 8/270328 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 71/634535 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

   2/4/2003   9501059    DISCHARGE OF MORTGAGE 
   2/4/2003   9501060    TRANSFER                        EDITION 2 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Copyright © Office of the Registrar-General 2020 Received: 12/02/2020 15:15:16

Title Search
Information Provided Through

triSearch (Website)
Ph. 1300 064 452 Fax.

             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH 
             ----------------------------------------------------- 

    FOLIO: 8/270328 
    ------ 

               SEARCH DATE       TIME              EDITION NO    DATE 
               -----------       ----              ----------    ---- 
               12/2/2020        3:15 PM                2       2/4/2003 

    LAND 
    ---- 
    LOT 8 IN COMMUNITY PLAN DP270328 
       AT TOMAGO 
       LOCAL GOVERNMENT AREA PORT STEPHENS 
       PARISH OF STOCKTON   COUNTY OF GLOUCESTER 
       TITLE DIAGRAM DP270328 

    FIRST SCHEDULE 
    -------------- 
    TOMAGO ALUMINIUM COMPANY PTY LIMITED                    (T 9501060) 

    SECOND SCHEDULE (7 NOTIFICATIONS) 
    --------------- 
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S) 
    2   INTERESTS RECORDED ON REGISTER FOLIO 1/270328 
    3   ATTENTION IS DIRECTED TO THE MANAGEMENT STATEMENT OF THE 
        COMMUNITY SCHEME FILED WITH THE COMMUNITY PLAN 
    4   DP634535  RESTRICTION(S) ON THE USE OF LAND 
            V956701   VARIATION 
    5   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE AFFECTING THE PART(S) SHOWN SO BURDENED IN 
                  THE TITLE DIAGRAM 
    6   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE APPURTENANT TO THE LAND ABOVE DESCRIBED 
    7   DP270328  RESTRICTION(S) ON THE USE OF LAND REFERRED TO AND 
                  NUMBERED (6) IN THE S.88B INSTRUMENT 

    NOTATIONS 
    --------- 
    NOTE: THE CERTIFICATE OF TITLE FOR THIS FOLIO OF THE REGISTER DOES 
        NOT INCLUDE SECURITY FEATURES INCLUDED ON COMPUTERISED 
        CERTIFICATES OF TITLE ISSUED FROM 4TH JANUARY, 2004. IT IS 
        RECOMMENDED THAT STRINGENT PROCESSES ARE ADOPTED IN VERIFYING THE 
        IDENTITY OF THE PERSON(S) CLAIMING A RIGHT TO DEAL WITH THE LAND 
        COMPRISED IN THIS FOLIO. 

    UNREGISTERED DEALINGS: NIL 

            ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 12/2/2020

* Any entries preceded by an asterisk do not appear on the current edition of the Certificate of Title. Warning: the information appearing under notations has not been formally
recorded in the Register. triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the
Registrar General in accordance with Section 96B(2) of the Real Property Act 1900.

           NEW SOUTH WALES
---------------



Copyright © Office of the Registrar-General 2020 Received: 17/02/2020 09:43:25

Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 9:43AM 

  FOLIO: 11/270328 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 5-6/270328 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
  13/3/2012   DP270328   DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

  21/1/2014   DP1192459  DEPOSITED PLAN 

  23/1/2014   AI307905   MORTGAGE 
  23/1/2014   AI307906   POSTPONEMENT OF MORTGAGE        EDITION 2 

  18/4/2018   AN271074   DISCHARGE OF MORTGAGE 
  18/4/2018   AN271075   DISCHARGE OF MORTGAGE 
  18/4/2018   AN271076   TRANSFER                        EDITION 3 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Title Search
Information Provided Through

triSearch (Website)
Ph. 1300 064 452 Fax.

             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH 
             ----------------------------------------------------- 

    FOLIO: 11/270328 
    ------ 

               SEARCH DATE       TIME              EDITION NO    DATE 
               -----------       ----              ----------    ---- 
               12/2/2020        3:15 PM                3       18/4/2018 

    LAND 
    ---- 
    LOT 11 IN COMMUNITY PLAN DP270328 
       AT TOMAGO 
       LOCAL GOVERNMENT AREA PORT STEPHENS 
       PARISH OF STOCKTON   COUNTY OF GLOUCESTER 
       TITLE DIAGRAM DP270328 

    FIRST SCHEDULE 
    -------------- 
    TOMAGO ALUMINIUM COMPANY PTY LIMITED                    (T AN271076) 

    SECOND SCHEDULE (14 NOTIFICATIONS) 
    --------------- 
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S) 
    2   INTERESTS RECORDED ON REGISTER FOLIO 1/270328 
    3   ATTENTION IS DIRECTED TO THE MANAGEMENT STATEMENT OF THE 
        COMMUNITY SCHEME FILED WITH THE COMMUNITY PLAN 
    4   DP634535  RESTRICTION(S) ON THE USE OF LAND AFFECTING THE 
                  PART(S) SHOWN SO BURDENED IN THE TITLE DIAGRAM 
            V956701   VARIATION 
    5   BK 1882 NO 182 LAND EXCLUDES MINERALS AND IS SUBJECT TO RIGHTS TO 
                  MINE AFFECTING THE PART(S) SHOWN SO BURDENED IN THE 
                  TITLE DIAGRAM 
    6   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE AFFECTING THE PART(S) SHOWN SO BURDENED IN 
                  THE TITLE DIAGRAM 
    7   DP270328  EASEMENT FOR ELECTRICITY LINE 4.5, 7 METRES WIDE AND 
                  VARIABLE APPURTENANT TO THE LAND ABOVE DESCRIBED 
    8   DP270328  RESTRICTION(S) ON THE USE OF LAND REFERRED TO AND 
                  NUMBERED (6) IN THE S.88B INSTRUMENT 
    9   AG216557  COVENANT 
    10  DP1192459 RIGHT OF ACCESS VARIABLE WIDTH APPURTENANT TO THE 
                  LAND ABOVE DESCRIBED 
    11  DP1192459 RIGHT TO PARK VARIABLE WIDTH APPURTENANT TO THE LAND 
                  ABOVE DESCRIBED 
    12  DP1192459 EASEMENT FOR ELECTRICITY & OTHER PURPOSES 4 METRE(S) 
                  AFFECTING THE PART(S) SHOWN SO BURDENED IN DP1192459 
    13  DP1192459 EASEMENT FOR ELECTRICITY & OTHER PURPOSES 3.3 
                  METRE(S) WIDE AFFECTING THE PART(S) SHOWN SO BURDENED 
                  IN DP1192459 
    14  DP1192459 EASEMENT FOR ELECTRICITY & OTHER PURPOSES 2 METRE(S) 
                  WIDE REFERRED TO AND NUMBERED (6) IN THE S.88B 

                                             END OF PAGE 1 - CONTINUED OVER 

    JME20005                                 PRINTED ON 12/2/2020 

           NEW SOUTH WALES
---------------



Copyright © Office of the Registrar-General 2020 Received: 12/02/2020 15:15:17

             NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH 
             ----------------------------------------------------- 

    FOLIO: 11/270328                                           PAGE   2 
    ------ 

    SECOND SCHEDULE (14 NOTIFICATIONS) (CONTINUED) 
    --------------- 
                  INSTRUMENT AFFECTING THE PART(S) SHOWN SO BURDENED IN 
                  DP1192459 

    NOTATIONS 
    --------- 

    UNREGISTERED DEALINGS: NIL 

            ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 12/2/2020

* Any entries preceded by an asterisk do not appear on the current edition of the Certificate of Title. Warning: the information appearing under notations has not been formally
recorded in the Register. triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the
Registrar General in accordance with Section 96B(2) of the Real Property Act 1900.



Copyright © Office of the Registrar-General 2020 Received: 17/02/2020 08:54:06

Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 8:54AM 

  FOLIO: 71/634535 
  ------ 

         First Title(s): SEE PRIOR TITLE(S) 
         Prior Title(s): VOL 15149 FOL 204 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
  28/3/1988              TITLE AUTOMATION PROJECT        LOT RECORDED 
                                                         FOLIO NOT CREATED 

  23/9/1988              CONVERTED TO COMPUTER FOLIO     FOLIO CREATED 
                                                         CT NOT ISSUED 

   4/5/1989   Y291890    APPLICATION 
   4/5/1989   Y291889    APPLICATION 

 31/10/1989   Y677316    VARIATION OF MORTGAGE           EDITION 1 

  2/11/1989              AMENDMENT: CT DELIVEREE 

  8/11/1989   Y680157    MORTGAGE                        EDITION 2 

   8/8/1990   Z102535    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102537    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102539    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102540    TRANSFER                        EDITION 3 

  7/12/1990   Z386949    DISCHARGE OF MORTGAGE           EDITION 4 

   7/1/1998   3594713    CHANGE OF NAME 
   7/1/1998   3594714    LEASE                           EDITION 5 

  10/2/1999   5586864    DEPARTMENTAL DEALING            EDITION 6 

  23/6/2000   6882809    TRANSFER 
  23/6/2000   6882810    MORTGAGE                        EDITION 7 

  5/11/2002   DP1040315  WITHDRAWN - PRE-EXAMINATION 
                         PLAN 

 18/11/2002   9134556    REQUEST 

 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CANCELLED 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Copyright © Office of the Registrar-General 2020 Received: 17/02/2020 11:28:18

Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 11:28AM 

  FOLIO: 302/634536 
  ------ 

         First Title(s): SEE PRIOR TITLE(S) 
         Prior Title(s): VOL 15207 FOL 94 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
  28/3/1988              TITLE AUTOMATION PROJECT        LOT RECORDED 
                                                         FOLIO NOT CREATED 

  23/9/1988              CONVERTED TO COMPUTER FOLIO     FOLIO CREATED 
                                                         CT NOT ISSUED 

   4/5/1989   Y291890    APPLICATION 
   4/5/1989   Y291889    APPLICATION 

 31/10/1989   Y677316    VARIATION OF MORTGAGE           EDITION 1 

  2/11/1989              AMENDMENT: CT DELIVEREE 

  8/11/1989   Y680157    MORTGAGE                        EDITION 2 

   8/8/1990   Z102536    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102537    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102539    DISCHARGE OF MORTGAGE 
   8/8/1990   Z102540    TRANSFER                        EDITION 3 

 14/12/1990   Z386948    DISCHARGE OF MORTGAGE           EDITION 4 

  23/6/2000   6882808    CHANGE OF NAME 
  23/6/2000   6882809    TRANSFER 
  23/6/2000   6882810    MORTGAGE                        EDITION 5 

  27/7/2001   DP1031095  DEPOSITED PLAN                  FOLIO CANCELLED 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Copyright © Office of the Registrar-General 2020 Received: 17/02/2020 09:28:43

Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 9:28AM 

  FOLIO: 3022/1031095 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 302/634536 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
  27/7/2001   DP1031095  DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

  5/11/2002   DP1040315  WITHDRAWN - PRE-EXAMINATION 
                         PLAN 

 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CANCELLED 

 21/11/2002   9144956    DEPARTMENTAL DEALING 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.



Copyright © Office of the Registrar-General 2020 Received: 17/02/2020 09:28:43

Historical
Title

Information Provided Through
triSearch (Website)

Ph. 1300 064 452 Fax.

           NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH 
           ---------------------------------------------------------- 

                                              SEARCH DATE 
                                              ----------- 
                                              17/2/2020 9:28AM 

  FOLIO: 3022/1031095 
  ------ 

         First Title(s): OLD SYSTEM 
         Prior Title(s): 302/634536 

  Recorded    Number     Type of Instrument              C.T. Issue 
  --------    ------     ------------------              ---------- 
  27/7/2001   DP1031095  DEPOSITED PLAN                  FOLIO CREATED 
                                                         EDITION 1 

  5/11/2002   DP1040315  WITHDRAWN - PRE-EXAMINATION 
                         PLAN 

 20/11/2002   DP270328   DEPOSITED PLAN                  FOLIO CANCELLED 

 21/11/2002   9144956    DEPARTMENTAL DEALING 

                    ***  END OF SEARCH  *** 

    JME20005                                 PRINTED ON 17/2/2020

triSearch an approved NSW Information Broker hereby certifies that the information contained in this document has been provided electronically by the Registrar General in
accordance with Section 96B(2) of the Real Property Act 1900.
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Appendix F 
Laboratory Documentation 

 
 













































































































































































































































































































 

 
 

Appendix G 
MBE2017 ENM Assessment Reports 



MBE2017-Report-Rev1  
MB Engineering Solutions Pty Ltd 
PO Box 775 
The Junction NSW 2291 
ABN 82 131 293 822 

8 April 2013 
Brad Hughes 
Midal Cables International Pty Ltd 
PO Box 322 
RAYMOND TERRACE NSW 2324 

Dear Brad 

RE: EXCAVATED NATURAL MATERIAL ASSESSMENT 
 LOT 11 MCINTYRE RD, TOMAGO 

1 INTRODUCTION 

MB Engineering Solutions Pty Ltd (MBES) was commissioned by Midal Cables International Pty Ltd 
(Midal) to undertake an Excavated Natural Material (ENM) Exemption Assessment for Lot 11 DP 
270328 McIntyre Rd, Tomago NSW (the site). It assumed the site is approximately 2.5 hectares. 

The Midal Cables Project at the site may potentially generate approximately 9,000m3 of excess spoil 
that will require offsite disposal.  A virgin excavated natural material (VENM) and waste classification 
assessment was conducted on the potential spoil by MBES (MBES ref MBE2016-Report, Dec 2012).
It was assessed that the surface soils of site has been impacted by a combination of past industrial 
activities, sand mining, contaminated groundwater and acid sulfate soils hence the subsoils on site 
could not be classified as VENM 

Analytical results for the underlying sands on site indicated that the underlying sands are likely to 
meet the requirements of the NSW Office of the Environment and Heritage (NOEH) Protection of the 
Environment Operations (Waste) Regulation 2005 – General Exemption Under Part 6, Clause 51 and 
51A The Excavated Natural Material Exemption 2012 (ENM Exemption).  To save time during 
construction excess spoil is preferred to be excavated and loaded directly onto trucks for offsite 
disposal. 

The following scope of work was undertaken: 

 Preparation of Site Safe Work Method Statements and associated documentation; 

 Field investigations; 

 Laboratory Testing; and 

 Data assessment and reporting 

2 FIELDWORK 

The subsurface sands were sampled on 8 and 9 January 2013 by a MBES Environmental Scientist. 
35 bore holes were drilled using a 150mm augur mounted on a mini excavator to a target depth of 2m 
below ground surface (MBGS).  Samples were collected from the auger with care taken to remove the 



MBE2017-Report-Rev1  
MB Engineering Solutions Pty Ltd 
PO Box 775 
The Junction NSW 2291 
ABN 82 131 293 822 

outer layer of sand before sampling to avoid cross contamination.  Samples were collected from 1m 
and 2m below ground surface.  The location of the bore holes are shown in Figure 1.  It should be 
noted the ground surface level has been altered due to preliminary groundwork for the project that 
was on going at the time of sampling. 

One sample was collected from 3mbgs in the vicinity of the location of borehole TP23 on 12 March 
2013.  The sample was field screened for the presence of potential acid sulfate soils ASS. 

No staining or odours were apparent during sampling activities.  The auger was decontaminated 
between sampling. Disposable nitrile gloves were changed between the collections of each sample. 

The samples were stored in 250ml glass jars and 6kg bags.  The 250mL jars were transported in an 
ice-filled cooler box for transport to SGS Australia Pty Ltd (SGS) for analysis under chain of custody 
conditions.   Seven field duplicates were also collected in 250ml jars.  The 6 kg bags were delivered 
to Qualtest Pty Ltd by MBES. 

3 ANALYTICAL SUITE 
Seventy one (+eight field duplicates, including the additional sample collected 12 March 2013) jar 
samples were analysed by SGS for: 

 Eight Metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury); 

 Benzene, toluene, ethylbenzene, xylenes; 

 Total Polycyclic Aromatic Hydrocarbons 

 Benzo[a]pyrene  

 Electrical Conductivity (EC); and 

 pH 

Seventy one bag samples, including the additional sample collected 12 March 2013, were analysed 
by Qualtest for: 

 Foreign materials by mass, including; 

o Rubber, plastic, paper, cloth, paint, wood and other vegetable matter.  

Both laboratories are NATA accredited for the analysis undertaken. 

4 RESULTS AND DISCUSSION 

4.1 Field Results 

Thirty five boreholes were drilled and samples were collected from 1m and 2m below ground surface.  
This was sufficient sampling to characterise the subsoil a 2.5 hectare site to a maximum depth of 2m. 
The diameter of a hot spot can be detected with 95% confidence is 31.5m in accordance with ENM 
Exemption.  Near sampling location TP23 an additional sample (labelled TP31 3m) was collected at 
3mbgs and field screened for ASS which indicated that the sample was unlikely to contain ASS. 

Sand was encountered at surface in the northern section of site where preliminary groundwork had 
commenced.  In undisturbed areas the surface was covered with fill 0.1-0.2m (gravelly/sandy clay) or 
asphalt.  Large concrete footings were present near the centre of site.   

In general, the sand on site was: 

 Fine–medium grained; 

 Yellow, light brown, brown, dark brown, or white; and 
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 Some traces of gravel. 

Sand collected from TP7 at 2m was black and fine to medium grained. 

4.2 Quality Assurance / Quality Control 

SGS conducted internal quality control using spikes, laboratory duplicates and method blanks.  The 
laboratory internal quality control testing showed method blank results below the laboratory limit of 
reporting and duplicate results, laboratory control spike and matrix spike recoveries within control 
limits. The exception was zinc which reported a matrix spike recovery of 52%. The failed spike 
recovery for zinc failed due to the significant concentration of zinc in the sample compared to the 
concentration of the spike solution.   SGS is NATA certified for the analysis undertaken for this 
exemption. 

Seven field duplicates were analysed by SGS. The relative percentage difference (RPD) between the 
primary and duplicate Zinc (QC5, 6, 8, 9 and 10) and electrical conductivity were outside the 
acceptance criteria of 50%.  The remaining RPDs were within the acceptance criteria. 

Based on review of the QA/QC data (>95% of the QC data was within acceptance criteria), it is 
considered that the results are likely to be representative of conditions at the sampling locations at the 
time of sampling and are suitable for use in the resource recovery exemption. 

4.3 Laboratory Results 

The test results show no exceedances for the Absolute Maximum and Maximum Average 
Concentrations for the analytes tested with the exception of TPH C10-C36 in samples TP34 1m and 
TP34 2m and zinc in sample TP34 1m. Table 1, below, summarises the average and maximum 
concentrations.  Table 2, attached, summarises the data and presents the individual results and 
average values of the data, and compares the results to the ENM exemption criteria.   

Table 1: Average and Maximum Analyte Concentration Summary

Maximum
average 

concentration 
for

characterisation

Absolute 
maximum

concentration

Laboratory* 
Average 

Concentration 

Laboratory* 
Maximum

Concentration

Analyte Name Units   
Benzene mg/kg NA 0.5 <0.1 <0.1 
Toluene mg/kg NA 65 <0.1 <0.1 

Ethylbenzene mg/kg NA 25 <0.1 <0.1 
Total Xylenes mg/kg NA 15 <0.3 <0.3 
TRH C10-C36 

Total mg/kg 250 500 <110 <110 

Benzo(a)pyrene mg/kg 0.5 1 <0.1 <0.1 
Total PAH mg/kg 20 40 <0.8 <0.8 

pH No
unit 5 to 9 4.5 to 10 6.2 8.2 

Conductivity dS/m 1.5 3 0.02 0.2 
Arsenic mg/kg 20 40 <3 <3 

Cadmium mg/kg 0.5 1 <0.3. <0.3 
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Maximum
average 

concentration 
for

characterisation

Absolute 
maximum

concentration

Laboratory* 
Average 

Concentration 

Laboratory* 
Maximum

Concentration

Chromium mg/kg 75 150 2.1 17 
Copper mg/kg 100 200 2.2 9.1 
Lead mg/kg 50 100 2.6 12 
Nickel mg/kg 30 60 1 4.3 
Zinc mg/kg 150 300 26 190 

Mercury mg/kg 0.5 1 <0.05 <0.05 

Rubber, plastic, 
bitumen, paper, 
cloth, paint and 

wood 

% 0.05 0.1 0.0 0.1 

* Samples TP34 1m and TP34 2m excluded from the data set. 

5 CONCLUSION 

Based on the data presented, the sand as described in Section 4.1 meets the criteria for the ENM 
Exemption to a depth of 2mbgs and locations TP1-33 and TP 35.  Sand excavated from 3mbgs in the 
vicinity of location TP23 can also be considered ENM.  Soil excavated within a 31.5 diameter of TP34 
is excluded and can be kept on site.   

The findings contained in this report are the result of discrete / specific methodologies used in 
accordance with normal practices and standards.  To the best of our knowledge, they represent a 
reasonable interpretation of the general condition of the stockpile sampled.  This report has been 
provided by MBES for the benefit of MIDAL only. 

We trust this meets your requirements at this time. Should you have any questions, please do not 
hesitate to contact the undersigned. 

For and on behalf of MB Engineering Solutions Pty Ltd 

James McMahon 

Principal Environmental Scientist 

Attachments 
Figure 1 
Table 2 
Laboratory Certificates 

Note: MBE2017-Report was revised to allow for the additional sample collected on 12 March 2013. 
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Report Number:
Issue Number: 1

Principal:

Source:
Material:

Test Pit 
No.

Depth of 
Sample Sample No.

TP1 1m 00054-GR-01
TP1 2m 00054-GR-02
TP2 1m 00054-GR-03
TP2 2m 00054-GR-04
TP3 1m 00054-GR-05
TP3 2m 00054-GR-06
TP4 1m 00054-GR-07
TP4 2m 00054-GR-08
TP5 1m 00054-GR-09
TP5 2m 00054-GR-10
TP6 1m 00054-GR-11
TP6 2m 00054-GR-12
TP7 1m 00054-GR-13
TP7 2m 00054-GR-14
TP8 1m 00054-GR-15
TP8 2m 00054-GR-16
TP9 1m 00054-GR-17
TP9 2m 00054-GR-18

TP10 1m 00054-GR-19
TP10 2m 00054-GR-20
TP31 1m 00054-GR-21
TP31 2m 00054-GR-22
TP32 1m 00054-GR-23
TP32 2m 00054-GR-24
TP33 1m 00054-GR-25
TP33 2m 00054-GR-26
TP34 1m 00054-GR-27
TP34 2m 00054-GR-28
TP35 1m 00054-GR-29
TP35 2m 00054-GR-30

Comments:

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
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0.0
0.0
0.0
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0.0
0.0
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This report replaces all previous issues

Title:

Approved Signatory:

Principal Geotechnician

Date of Issue: 16/01/2013

Alan Cullen

MATERIAL TEST REPORT

Project Number:
Project:

Client:

-
The Junction NSW 2291
PO Box 775
MB Engineering Solutions

13/00015
Material Testing

Accredited for compliance with IOS/IEC 17025.

{This document may not be reproduced except in full.}

Foreign Materials Content of Recycled Crushed Concrete (T276)
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Report Number:
Issue Number: 1

Principal:

Source:
Material:

Test Pit 
No.

Depth of 
Sample Sample No.

TP11 1m 00052-GR-01
TP11 2m 00052-GR-02
TP12 1m 00052-GR-03
TP12 2m 00052-GR-04
TP13 1m 00052-GR-05
TP13 2m 00052-GR-06
TP14 1m 00052-GR-07
TP14 2m 00052-GR-08
TP15 1m 00052-GR-09
TP15 2m 00052-GR-10
TP16 1m 00052-GR-11
TP16 2m 00052-GR-12
TP17 1m 00052-GR-13
TP17 2m 00052-GR-14
TP18 1m 00052-GR-15
TP18 2m 00052-GR-16
TP19 1m 00052-GR-17
TP19 2m 00052-GR-18
TP20 1m 00052-GR-19
TP20 2m 00052-GR-20
TP21 1m 00052-GR-21
TP21 2m 00052-GR-22
TP22 1m 00052-GR-23
TP22 2m 00052-GR-24
TP23 1m 00052-GR-25
TP23 2m 00052-GR-26
TP24 1m 00052-GR-27
TP24 2m 00052-GR-28
TP25 1m 00052-GR-29
TP25 2m 00052-GR-30
TP26 1m 00052-GR-31
TP26 2m 00052-GR-32
TP27 1m 00052-GR-33
TP27 2m 00052-GR-34
TP28 1m 00052-GR-35
TP28 2m 00052-GR-36
TP29 1m 00052-GR-37
TP29 2m 00052-GR-38
TP30 1m 00052-GR-39
TP30 2m 00052-GR-40

Comments:

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
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Report Number:
Issue Number: 1

Principal:

Source:
Material:

Test Pit 
No.

Depth of 
Sample Sample No.

TP31 3.00 00251-GR-01

Comments:

Senior Geotechnician

Date of Issue: 13/03/2013

Dane Cullen

MATERIAL TEST REPORT

Project Number:
Project:

Client:

-
The Junction NSW 2291
PO Box 775
MB Engineering Solutions
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Material Testing
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Accredited for compliance with IOS/IEC 17025.

Onsite
-
TP31 (3m)

Sampling Method:
Date Sampled:

Specification:
Sample Location:

Date Submitted: 12/03/2013
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Submitted by Client
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NATA Accredited Labaratory Number: 18686

00251-GR-01
00251
TP31 (3m)

This report replaces all previous issues

Title:

Approved Signatory:

Lot Number:
TRN:

TP31
Job No. MBE 2017

Percentage Retained
TYPE III (%)

Rubber, Plastic, Bitumen, Paper, Cloth, 
Paint, Wood and other Vegetable Matter

TYPE II (%)
Plaster, Clay lumps and other Friable 

Material

TYPE I (%)
Metal, Glass, Asphalt, Stone, Ceramics & 

Slag, (other than blast furnace slag)

0.0

Laboratory Reference:
Client Reference / Description:

Sample Number:

Sample Details

Foreign Materials Content of Recycled Crushed Concrete (T276)
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0.0 0.0
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MBE2017-Report-Rev1 Addendum  
MB Engineering Solutions Pty Ltd 
PO Box 775 
The Junction NSW 2291 
ABN 82 131 293 822 

21 May 2013 
Brad Hughes 
Midal Cables International Pty Ltd 
PO Box 322 
RAYMOND TERRACE NSW 2324 

Dear Brad 

RE: MBE2017 - EXCAVATED NATURAL MATERIAL ASSESSMENT ADDENDENDUM 
 LOT 11 MCINTYRE RD, TOMAGO 

1 INTRODUCTION 

MB Engineering Solutions Pty Ltd (MBES) was commissioned by Midal Cables International Pty Ltd 
(Midal) to undertake an additional Excavated Natural Material (ENM) Exemption Assessment for Lot 
11 DP 270328 McIntyre Rd, Tomago NSW (the site).  An ENM Assessment was conducted previously 
for the entire site to a depth of 2m below ground surface (mbgs) (MBES ref MBE2017-Report, 22 
January 2013).  A section of site near the central western boundary was also assessed for ENM to a 
depth of 3mbgs (MBES ref: MBES 2017-Report-Rev1, 8 April 2013).  This assessment relates a 
>500m2 north western portion of site which was planned to be excavated to a depth of approximately 
4m (see Figure 1). 

The following scope of work was undertaken: 

 Field investigations; 

 Laboratory Testing; and 

 Data assessment and reporting 

2 FIELDWORK 

The subsurface sands were sampled on 23 April 2013 by a MBES Environmental Scientist.  5 test pits 
(Building 1a-e) were excavated using an excavator supplied by Kingston Building Pty Ltd in the 
northwest portion of site (Figure 1).  Representative ENM samples were collected from the material 
excavated from 3m and 4m mbgs from each test pit.  The samples were stored in 250ml glass jars 
and 6kg bags. 

Five additional samples were collected at 4mbgs from the five test pits.  These samples were field 
screened for the presence of potential acid sulfate soils ASS. 

No staining was apparent during sampling activities.  A mild hydrogen sulfide odour was noted. 
Disposable nitrile gloves were changed between the collections of each sample. 
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The ENM samples were transported in an ice-filled cooler box for transport to SGS Australia Pty Ltd 
(SGS) for analysis under chain of custody conditions.  One field duplicate was also collected in a 
250ml jar. 

3 ANALYTICAL SUITE 
Selected samples were analysed by SGS, a NATA accredited laboratory, for: 

 Eight Metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury); 

 Benzene, toluene, ethylbenzene, xylenes; 

 Total Polycyclic Aromatic Hydrocarbons 

 Benzo[a]pyrene  

 Electrical Conductivity (EC); and 

 pH 

 Foreign materials by mass, including; 

o Rubber, plastic, paper, cloth, paint, wood and other vegetable matter; and 

 SPOCAS 

4 RESULTS AND DISCUSSION 

4.1 Field Results 

Five test pits were excavated and samples were collected from 3m and 4mbgs.  This was sufficient 
sampling to characterise the subsoil of a 500m2 area between 3 and 5 mbgs.  The diameter of a hot 
spot can be detected with 95% confidence is 11.8 in accordance with ENM Exemption.   

ASS field results indicate that potential ASS may be present at approximately 4mbgs.  The potential 
ASS material was dark brown in appearance. 

4.2 Quality Assurance / Quality Control 

SGS conducted internal quality control using spikes, laboratory duplicates and method blanks.  The 
laboratory internal quality control testing showed method blank results below the laboratory limit of 
reporting and duplicate results, laboratory control spike and matrix spike recoveries within control 
limits.

One field duplicate was analysed by SGS. The relative percentage difference (RPD) between the 
primary and duplicate for zinc, 74%, was outside the acceptance criteria of 50%.  The remaining 
RPDs were within the acceptance criteria. 

Based on review of the QA/QC data (>95% of the QC data was within acceptance criteria), it is 
considered that the results are likely to be representative of conditions at the sampling locations at the 
time of sampling and are suitable for use in the resource recovery exemption. 

4.3 Laboratory Results 

The test results show no exceedances for the Absolute Maximum and Maximum Average 
Concentrations for the analytes. Table 1, below, summarises the average and maximum 
concentrations and compares the results to the ENM exemption criteria.  Table 2, attached, 
summarises the data and presents the individual results. 
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TABLE 1: AVERAGE AND MAXIMUM ANALYTE CONCENTRATION SUMMARY

Maximum
average 

concentration 
for

characterisation

Absolute 
maximum

concentration

Laboratory 
Average 

Concentration 

Laboratory 
Maximum

Concentration

Analyte Name Units   
Benzene mg/kg NA 0.5 <0.1 <0.1 
Toluene mg/kg NA 65 <0.1 <0.1 

Ethylbenzene mg/kg NA 25 <0.1 <0.1 
Total Xylenes mg/kg NA 15 <0.3 <0.3 
TRH C10-C36 

Total mg/kg 250 500 <110 <110 

Benzo(a)pyrene mg/kg 0.5 1 <0.1 <0.1 
Total PAH mg/kg 20 40 <0.8 <0.8 

pH No
unit 5 to 9 4.5 to 10 5.9 6.6 

Conductivity dS/m 1.5 3 0.02 0.2 
Arsenic mg/kg 20 40 <3 <3 

Cadmium mg/kg 0.5 1 <0.3. <0.3 
Chromium mg/kg 75 150 1 1.4 

Copper mg/kg 100 200 <0.5 0.6 
Lead mg/kg 50 100 <1 1 
Nickel mg/kg 30 60 <0.5 0.5 
Zinc mg/kg 150 300 3 9.7 

Mercury mg/kg 0.5 1 <0.05 <0.05 

Rubber, plastic, 
bitumen, paper, 
cloth, paint and 

wood 

% 0.05 0.1 <0.1 <0.1 

SPOCAS analysis confirmed the presence of acid sulfate soils below 3mbgs in low concentrations. 

5 CONCLUSION 

Based on the data presented, the sand as described in Section 4.1 meets the criteria for the ENM 
Exemption to a depth of 3mbgs in the northwest portion of site.  Dark brown sand excavated from 
below 3mbgs in the northwest portion of site contained low concentrations of potential acid sulfate soil 
therefore cannot be classified as ENM.  However the concentration of potential of acid sulfate soil is 
not sufficient to trigger further management.  The dark brown sand should be stockpiled separately 
and monitored daily to assess sulfuric acid generation.  

This report should be read in conjunction with MBES 2017-Report-Rev1.

The findings contained in this report are the result of discrete / specific methodologies used in 
accordance with normal practices and standards.  To the best of our knowledge, they represent a 
reasonable interpretation of the general condition of the stockpile sampled.  This report has been 
provided by MBES for the benefit of MIDAL only. 
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We trust this meets your requirements at this time. Should you have any questions, please do not 
hesitate to contact the undersigned. 

For and on behalf of MB Engineering Solutions Pty Ltd 

James McMahon 

Principal Environmental Scientist 

Attachments 
Figure 1 
Table 2 
Laboratory Certificates 
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EExecutive Summary 

Background 
EHO Consulting Pty Ltd (EHO) were engaged by Tomago Aluminium Company Ltd (TAC) to undertake 
a review of a Preliminary Contamination Assessment (PCA) report prepared by JM Environments 
(JME), (Ref: JME2005-1, 22 April 2020), (Ref.1), for the properties identified as 21D, 21F and 21G 
School Drive, Tomago NSW 2322. The PCA report was prepared on behalf of Remondis Australia Pty 
Ltd (Remondis) as part of pre-purchase due diligence carried out as part of the potential sale of the 
Site to Remondis by TAC. 

Objectives 
In general accordance with National Environmental Protection Council, National Environment 
Protection (Assessment of Site Contamination) Measure 1999, Schedule B4 – Guideline on Site 
Specific Risk Assessments (Ref.2), the objective of this report is to assess and to the extent 
practicable define the potential risks to environmental and/or ecological receptors in and around the 
Site from: 

 Contaminants of concern (COC) within soil encountered at the Site; and  
 COC within groundwater at and/or migrating from the Site. 

Scope of Works 
EHO attended the Site on 4 June 2020 and 12 June 2020 in order to install and sample a total of four 
(4) temporary groundwater wells across the site. 

In addition to the groundwater wells a total of 32 soil samples were collected from 17 locations 
across the general Site as part of the PCA (Ref.1) and a total of eight (8) samples from an additional 
test pits were advanced by EHO in the north-eastern section of the Site, previously identified as the 
‘Metals Area’. 

Summary of Results 
Soil 

General Site 

 Arsenic (As) was detected in concentrations exceeding the adopted site assessment criteria 
(SAC), (Ref.2) at the surface in two (2) of locations, both results indicate contamination 
hotspots (>250% of SAC); 

o TP5, TP7; 
 Chromium (Cr) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at varying depths in seven (7) 

locations, with six (6) results indicate contamination hotspots; 
o TP3, TP5, TP7, TP13, TP17, TP19, TP21; 

 Lead (Pb) was not detected in concentrations which exceed the SAC; 
 Nickel (Ni) was not detected in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in 24 samples from 16 locations 

across the Site; 
o TP1 (x2), TP2, TP3, TP4, TP5, TP7 (x2); TP12 (x2), TP13 (x3); TP14, TP15 (x2), TP16, 

TP17, TP18, TP19 (x2), TP20, TP21 (x2). 
Metals Area 
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 Arsenic (As) was detected in concentrations exceeding the SAC at the surface in one (1) 
location within the metals area, with the result indicating a contamination hotspot of SAC); 

o TP8; 
 Chromium (Cr) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at varying depths in six (6) 

locations, with three (3) results indicate contamination hotspots; 
o TP8, TP25, TP27, TP28, TP29, TP31; 

 Lead (Pb) was detected in concentrations which exceed the SAC in two locations but neither 
result indicates a contamination hotspot; 

o TP8, TP27; 
 Nickel (Ni) was not detected in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in 11 samples from 12 locations 

across the metals area; 
o TP8, TP9 (x2), TP10, TP11 (x2), TP25, TP27, TP29, TP31. 

Groundwater 

 Arsenic (As) was not detected in concentrations exceeding the SAC in groundwater at the 
Site; 

 Cadmium (Cd) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at three (3) of the four (4) 

locations; 
o GW1, GW2, GW3; 

 Chromium was detected in concentrations equalling or exceeding the SAC in all of the four 
(4) locations; 

o GW1 – GW4 
 Mercury (Hg) was not detected in groundwater at the Site; 
 Lead (Pb) was not detected in groundwater in concentrations which exceed the SAC; 
 Nickel (Ni) was not detected in groundwater in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in all of the four (4) locations; 

o GW1 - GW4. 
Conclusions and Recommendations 
Soil 

Based on the results of the investigation four (4) COC were detected in soil in concentrations greater 
than the respective SACs (As, Cu, Pb & Zn), but Pb was not detected in hotspot concentrations.  Zinc 
has been detected in concentrations exceeding the SAC in 24 of 25 locations sampled with hotspots 
concentrations detected in 21 of 25 locations. 

The results indicate that significant potential risk to on-site receptors exists however, potential 
onsite receptors have been assessed as being limited, so risk to on-site receptors could be 
considered low. 

Based on the surface condition of the site at the time of assessment, off-site migration potential of 
impacted soils due to environmental factors such as wind and erosion from surface water runoff is 
low, and so the potential risk to off-site receptors due to migration of impacted soils from the Site is 
also considered low. 
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Groundwater 

Based on the results of the investigation three (3) COC were detected in groundwater in 
concentrations greater than the respective SACs (Cu, Cr & Zn).  Of these COC, Cr and Zn were 
detected in Background sample (GW4) in concentrations already exceeding the respective SACs, that 
is groundwater entering the Site from upgradient exceeds the SAC for both Cr and Zn. 

 On-site Groundwater Risk 

The only on-site ecological receptor of groundwater is the existing flora which has already been 
assessed as being of low conservation value, being highly disturbed with largely introduced species 
including a number of priority weed species. It is also understood that the future development of the 
Site will require the majority if not the entirely of the Site to be further disturbed and/or cleared, 
effectively removing the only onsite ecological receptor to groundwater. As a result, the exposure 
pathway to impacts from onsite groundwater is incomplete and so the associated risk to ecological 
receptors is considered negligible. 

Off-site Groundwater Risk  

Due to the limitations of well placement and indicators of the potential for attenuation to be 
occurring, the risk associated with concentrations of COC in groundwater migrating from the Site 
cannot be clearly defined in this assessment. Observations of vegetation beyond the Site boundary 
did not note evidence of plant stress occurring, with established vegetation appearing healthy and 
evidence of vegetation repopulating cleared areas particularly to the east and south of the Site 
boundary. 

It is also understood that the future development of the Site will result in the majority, if not the 
entirely of the Site having a low permeability surface. Any reduction in concentrations of COC 
impacting groundwater via infiltration, combined with reduction of flow rate of groundwater 
through the Site is likely to result in overall reductions in COC potentially migrating from the Site, 
due to the combined mechanisms of source reduction and impact attenuation. 

Taking into account the above factors, potential risk to off-site receptors from groundwater 
migrating from the Site is currently considered low with future risk likely to reduce as a result of the 
nature of the proposed development. 

Duty to Report 

Based on the findings of this assessment it could be argued that the definition of ‘foreseeable 
exposure’ to the soil and/or groundwater impacts as they apply to the Site based on the available 
are not yet proven to have been met, and so there is currently no duty to report the site, due to 
environmental / ecological considerations.  

However, further investigation of off-site groundwater conditions close to the Site may change this 
conclusion, if off-site migration of elevated concentrations of COC (i.e. above Background) is found 
to be occurring. 
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11 Introduction 

1.1 Background 
EHO Consulting Pty Ltd (EHO) were engaged by Tomago Aluminium Company Ltd (TAC) to undertake 
a review of a Preliminary Contamination Assessment (PCA) report prepared by JM Environments 
(JME), (Ref: JME2005-1, 22 April 2020), (Ref.1), for the properties identified as 21D, 21F and 21G 
School Drive, Tomago NSW 2322. The PCA report was prepared on behalf of Remondis Australia Pty 
Ltd (Remondis) as part of pre-purchase due diligence carried out as part of the potential sale of the 
Site to Remondis by TAC. 

Based on the results further assessment was determined to be required to be undertaken at 21F and 
21G School Drive, Tomago NSW 2322 (the Site). 

This Environmental Site Assessment (ESA) report has been prepared to assist in informing the due 
diligence process associated with the potential sale of the Site, targeted at better defining specific 
issues identified in the PCA report. As such this report may not satisfy all requirements of a report 
prepared for statutory review by regulators. It is noted that the background information regarding 
the site history and use have been comprehensively covered in the PCA report (Ref.1). 

1.2 Objectives 
In general accordance with National Environmental Protection Council, National Environment 
Protection (Assessment of Site Contamination) Measure 1999, Schedule B4 – Guideline on Site 
Specific Risk Assessments (Ref.2), the objective of this report is to assess and to the extent 
practicable define the potential risks to environmental and/or ecological receptors in and around the 
Site from: 

 Contaminants of concern (COC) within soil encountered at the Site; and  
 COC within groundwater at and/or migrating from the Site. 

1.3 Subsequent Reports 
Following the works completed by EHO, Remondis engaged Wildthing Environmental Consultants to 
undertake a Biodiversity Development Assessment (BDA) of the Site, with the following report 
completed on 11 August 2020: 

 Biodiversity Development Assessment Report for a Resource Recovery Facility at 21D, 21F 
and part 35A School Drive Tomago NSW (Project No 12490, Version 2, 11 August 2020), 
(Ref.3). 

The BDA report has been referred to within the preparation of this report where the findings have 
implications with regards to the conclusions drawn by EHO regarding the environmental risk 
associated with the Site. 
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22 Site Information 

2.1 Site Address 
21F and 21G School Drive, Tomago NSW 2322. 

2.2 Lot and Deposited Plan 
Lot 7 and 8, DP 270328 

2.3 Site Coordinates 
Latitude -32.82651, Longitude 151.72979 (approximate centre of Site). 

2.4 Site Locality and Layout 
The Site is located on the northern side of the eastern end of School Drive, Tomago NSW 2322, and 
extends to the north approximately 300 m, with an average width of approximately 80 m.  

The Site layout is presented on Figure 2 in Appendix A. 

2.5 Conceptual Site Model 
A conceptual site model (CSM) was developed within the PCA report (Ref.1). The environmental risk 
the elements of the CSM are summarised as follows: 

 Areas of Environmental Concern; 
o AECs on the site were considered to include fill across the site’s surface. 

 Contaminant Transport Mechanisms; 
o Primary transport mechanisms on the site were considered to include: 

 Wind transport of fine surface material; 
 Surface water flow; and 
 Percolation of stormwater through permeable sediments into groundwater, 

and groundwater migration towards the Hunter River. 
 Contaminant Exposure Pathways 

o For contaminated soil to pose a risk to a receptor, a complete exposure pathway 
must exist between the source of impact and the receptor. A complete exposure 
pathway consists of then following elements: 

 A source and mechanism for release; 
 A storage and/or transport medium (e.g. contaminants stored in fine soil 

types and transported into the atmosphere as dust); 
 An exposure point, where the receptor comes in contact with the 

contamination; and 
 An exposure route (e.g. inhalation). 

 Potential exposure pathways on the site were considered to include: 
o Metabolisation by the local ecology; and 
o Off-site migration of groundwater potentially impacting hydraulically down-gradient 

surface water users and ecology. 
 Identification of Receptors at Risk 

o Potential receptors were considered to include: 
 Local ecology; 
 Groundwater; and 
 Down-gradient surface water (Hunter River) users and ecology. 
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2.6 Areas Investigated 
The following areas of the Site were invested as part of this assessment: 

 Site general - groundwater; and 
 Area of metals impact in shallow soil (<0.5 m below existing ground level, (mbgl)) in the 

vicinity of ‘TP8’ (Lat. -32.82595, Long. 151.72993), in the north-eastern portion of the Site. 

The areas investigated are presented on Figures 2 and 3 in Appendix A. 
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33 Site Assessment Criteria 
For the purposes of this assessment the site assessment criteria detailed in the following sections 
have been adopted. 

3.1 Ecological  
 National Environmental Protection Council, National Environment Protection (Assessment of 

Site Contamination) Measure 1999, Schedule B1 – Guideline on Investigation Levels for Soil 
and Groundwater (Ref.4);  

o Table 1B(1) Soil-specific added contaminant limits for aged zinc in soil – Commercial 
/ industrial;  

o Table 1B(2) Soil-specific added contaminant limits for aged copper in soil – 
Commercial / industrial; 

o Table 1B(3) Soil-specific added contaminant limits for aged chromium III and nickel 
in soil – Commercial / industrial; 

o Table 1B(4) Generic added contaminant limits for lead in soils irrespective of their 
physicochemical properties – Commercial / industrial; 

o Table 1B(5) Generic EILs for aged arsenic in soils irrespective of their 
physicochemical properties – Commercial / industrial; and 

o Table 1C Groundwater Investigation Levels (GILs) 
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44 Investigation Scope 
The following scope was undertaken as part of the investigation into the potential human health risk 
posed by the COPC identified at the Site.  

EHO attended the Site on 4 June 2020 in order to complete the scope described below. Prior to EHO 
attending the Site the fieldworks associated with the PCA (Ref.1) were undertaken on the 6 April 
2020. 

4.1 Groundwater 
A total of four (4) temporary monitoring wells were advanced across the using a 6 tonne (T) 
excavator equipped with 300 mm auger attachment, to the maximum depth achievable after 
groundwater was encountered. The wells were surveyed as follows: 

 

The location of the wells and the interpolated groundwater gradient and are presented on Figure 3 
in Appendix A. 

4.1.1 Well Construction 
The temporary groundwater monitoring wells were constructed of 50 mm Class 18 PVC pipe fitted 
with sealed screw connectors, with the screen section being 1.5 m long and having laser cut 
apertures. The bottom of the wells were fitted with a conical push-in plug and the top with a domed 
push on cap of the same PVC as the well pipe (casing and screen). Following advancement of the 
bores, the wells were hand pushed into the sub-aquifer strata and the bore anulus backfilled with 
the cuttings from the bore advancement. The cuttings were primarily fine-medium sands and a seal 
was not employed due to the high permeability of the general strata across the site (fine-medium 
sands). 

The wells were located to attempt to represent the entirely of groundwater flow through the site 
based on the topography and site orientation, subject to accessibility. Approximately 0.5m of casing 
was left above the level of the surrounding site surface to aid location and sampling. 

4.2 Soil 
4.2.1 General Site 
A total of 32 soil samples were collected from 17 locations across the general Site as part of the PCA 
(Ref.1). The results of the analyses from these samples have been used for the purposes of this 
assessment and are presented in the results summary table provided in Appendix B. 

4.3 Area of Metals Impact 
A total of eight (8) test pits (TP24-TP31) were advanced by EHO using an excavator to depths of at 
least 0.5 metres below ground level (mbgl) or natural ground whichever was encountered first. The 
test pits were set out in roughly semi-circular pattern in two (2) rows to the west of, and centred on 
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the position of ‘TP8’, which was advanced during the investigation associated with the PCA (Ref.1). 
TP8 had not been backfilled and so was able to be positively identified and visually assessed. The 
investigation was not extended to the east of the position of TP8, as the test pit is positioned close 
to the eastern boundary of the Site. 

The location of the test pits advanced within the area of metals impact by EHO were recorded with a 
hand-held GPS and are presented on Figure 2 in Appendix A. 

4.4 Sampling Methodology 
4.4.1 Soil 
Samples were collected by hand from the sides of each test pit using new, disposable nitrile gloves 
for each sample. Samples were placed into laboratory supplied jars fitted with sealable lids and filled 
to minimise headspace in order to minimise the potential for the loss of volatiles. 

4.4.1.1 Metals Area 
The samples collected from the metals area were taken from fill encountered in each test pit. Where 
the fill was observed to comprise similar dark grey to black fine sand as was observed in TP8, this 
material was preferentially sampled in order to ensure to the extent practicable, that the metals 
encountered in high concentration in TP8 may be similarly encountered, if present in the 
surrounding test pits. The intent of this strategy was to ensure that the potential for unidentified 
hotspots to the be present following the investigation was minimised. 

In addition to the samples collected by EHO, results of eight (8) relevant samples collected from test 
pits in the vicinity of TP8 as part of the PCA (Ref.1) have been used for the purposes of this 
assessment. 

The metals area assessed is approximately 4 900 m2 (70 m x 70 m). Based on the frequency of testing 
the number of samples complies with frequency for detection of a circular hotspot of greater than 
22.5 m in diameter as provided within the NSW EPA Sampling Design Guidelines (Ref.5) for a site 
<0.5 hectares (Ha). 

4.4.2 Groundwater 
Groundwater wells were developed following installation by using a disposable PVC bailer to remove 
at least 20 Litres (L) of groundwater from each well, with wells allowed to stablise for a period of 
eight (8) days following development. 

Prior to sampling wells were equipped with new, dedicated PVC bailers which were used to purge 
the well to ensure that the sample collected was representative of the surrounding aquifer at the 
sampling location. During purging the groundwater was screened for pH, electrical conductivity, 
dissolved oxygen (DO) and temperature. Purging continued at each location until the pH units for 
three successive reading varied by less than 0.1 pH unit. 

Sampling was undertaken using the bailer dedicated to each well to collect a grab sample after 
purging, with the collected groundwater being field filtered using a 45 μm filter. 

4.4.3 Sample Handling and Submission 
Samples were placed immediately following collection into a cooler box supplied with ice. The 
samples were transported within the cooler box to the NATA accredited laboratory used for the 
analyses of the samples (SGS Alexandria – NATA Accreditation No. 2562), by courier under standard 
chain of custody (CoC) protocols. 
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55 Results & Discussion 
This section provides a summary of results from both samples collected by EHO and relevant 
samples collected as part of the PCA (Ref.1), compared to the adopted site assessment criteria (SAC) 
used for this assessment. Locations of samples are presented on Figures 2 and 3 provided in 
Appendix A.  

Results of laboratory analyses undertaken as part of this assessment compared to the adopted SAC 
are presented in on the results summary tables in Appendix B. Copies of the laboratory certificates 
of analysis are provided in Appendix C. 

5.1 Soil  
5.1.1 General Site 
Results from the 32 samples collected from 17 locations across the general site as part of the PCA 
(Ref.1) have been included in the consideration of the environmental status of the Site provided in 
this assessment. Analytes compared to the SAC are summarised as follows: 

 Arsenic (As) was detected in concentrations exceeding the SAC at the surface in two (2) of 
locations, both results indicate contamination hotspots (>250% of SAC); 

o TP5, TP7; 
 Chromium (Cr) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at varying depths in seven (7) 

locations, with six (6) results indicate contamination hotspots; 
o TP3, TP5, TP7, TP13, TP17, TP19, TP21; 

 Lead (Pb) was not detected in concentrations which exceed the SAC; 
 Nickel (Ni) was not detected in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in 24 samples from 16 locations 

across the Site; 
o TP1 (x2), TP2, TP3, TP4, TP5, TP7 (x2); TP12 (x2), TP13 (x3); TP14, TP15 (x2), TP16, 

TP17, TP18, TP19 (x2), TP20, TP21 (x2). 

5.1.2 Metals Area 
A total of 16 samples, eight (8) collected by EHO and eight (8) collected during the PCA (Ref.1), 
including the sample collected from TP8 have been included in this assessment. The metals area 
assessed is approximately 4 900 m2 (70 m x 70 m). Based on the frequency of testing the number of 
samples complies with frequency for detection of a circular hotspot of greater than 22.5 m in 
diameter as provided within the NSW EPA Sampling Design Guidelines (Ref.5) for a site <0.5 hectares 
(Ha). All samples collected by EHO were analysed for a range of metals (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn) 
with the results compared to the ecological criteria (Ref.4) adopted for the assessment based on the 
proposed site use. The results of the analyses compared to the adopted criteria are presented on the 
Results Summary Tables in Appendix B. 

 Arsenic (As) was detected in concentrations exceeding the SAC at the surface in one (1) 
location within the metals area, with the result indicating a contamination hotspot of SAC); 

o TP8; 
 Chromium (Cr) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at varying depths in six (6) 

locations, with three (3) results indicate contamination hotspots; 
o TP8, TP25, TP27, TP28, TP29, TP31; 
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 Lead (Pb) was detected in concentrations which exceed the SAC in two locations but neither 
result indicates a contamination hotspot; 

o TP8, TP27; 
 Nickel (Ni) was not detected in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in 11 samples from 12 locations 

across the metals area; 
o TP8, TP9 (x2), TP10, TP11 (x2), TP25, TP27, TP29, TP31. 

5.2 Groundwater 
A total of four (4) groundwater wells were installed across the Site for the purpose of this 
assessment. The location of the test pits is presented on Figure 2 and 3 in Appendix A. 

Groundwater results are also summarised as follows: 

 Arsenic (As) was not detected in concentrations exceeding the SAC in groundwater at the 
Site; 

 Cadmium (Cd) was not detected in concentrations which exceed the SAC; 
 Copper (Cu) was detected in concentrations exceeding the SAC at three (3) of the four (4) 

locations; 
o GW1, GW2, GW3; 

 Chromium was detected in concentrations equalling or exceeding the SAC in all of the four 
(4) locations; 

o GW1 – GW4 
 Mercury (Hg) was not detected in groundwater at the Site; 
 Lead (Pb) was not detected in groundwater in concentrations which exceed the SAC; 
 Nickel (Ni) was not detected in groundwater in concentrations which exceed the SAC; and 
 Zinc (Zn) was detected in concentrations exceeding the SAC in all of the four (4) locations; 

o GW1 - GW4. 

It is noted that groundwater coming onto the Site (Background) already equals or exceeds the SAC 
for chromium and zinc. Copper concentrations in groundwater increase on the Site compared to 
Background and also exceed the SAC. 

The Site subsurface is highly disturbed, presumably due to the long history of mining and industrial 
development at the Site. Due to this disturbance the groundwater does not flow in the direction 
expected based on the topography, that being towards the south. Rather, groundwater seems to 
concentrate toward the centre of the Site. As a result, and based on the limitations of the data 
available, the direction of flow and point at which groundwater departs from the Site is not clearly 
defined. However, it is likely that groundwater departs the site at several points but most likely 
along the eastern side of Lot 21G. The position and structure of the large concrete footing which 
bisects the Site also seems to be affecting groundwater movement with the low point of the inferred 
groundwater flow direction being just to the north of the footing and close to the eastern boundary.    

The position of groundwater bores, inferred flow direction and the concentrations of analytes 
exceeding the SACs are shown on Figure 3 in Appendix A.   

5.3 Potential Receptors 
5.3.1 Soil 
Based on the findings of the Biodiversity Development Assessment Report (2020), (RRef.3) the 
ecological community located within the site was not consistent with any nationally listed 
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threatened ecological communities, with only the following environmental and/or ecological 
receptors have potential to be exposed to soil contamination at the Site. 

 Flora  
o One (1) plant community has been identified on Site 

 Red Bloodwood – Smooth Barked Apple healthy woodland – highly 
disturbed consisting of a few native shrubs with largely introduced 
groundcover including the following priority weed species: 

 Bitou Bush, Pampas Grass, Lantana and Fireweed; 
 Fauna 

o Mahony’s Toadlet (Uperolia mahonyi) 
 Assumed to be present only. 

5.3.2 Groundwater 
The following environmental and/or ecological receptors have potential to be exposed to soil 
contamination at the Site based on the findings of the Biodiversity Development Assessment Report 
(2020), (RRef.3). 

 Flora (on Site)  
o One (1) plant community has been identified on Site 

 Red Bloodwood – Smooth Barked Apple healthy woodland – highly 
disturbed consisting of a few native shrubs with largely introduced 
groundcover including the following priority weed species: 

 Bitou Bush, Pampas Grass, Lantana and Fireweed; 
 Flora and Fauna (off Site) 

o Four (4) nationally threatened ecological communities and 46 nationally threatened 
species were recorded as having potential habitat within 10 km of the Site. 

5.4 Potential Exposure Pathways 
The following exposure pathways are considered to exist on the site: 

 Uptake of contaminants in soil and groundwater by plants; 
 Ingestion and/or dermal absorption of contaminants in soil by animals.  

5.5 Potential Exposure Risk 
The following sections provide discussion of potential environmental risk posed by contaminants of 
concern (COC) detected at the Site. 

5.5.1 Soil 
Based on the results of the investigation four (4) COC were detected in soil in concentrations greater 
than the respective SACs (As, Cu, Pb & Zn), but Pb was not detected in hotspot concentrations.  Of 
the remaining COC, Zn is both the most widespread across the Site and is also the highest in 
concentration when compared to the relative SACs. For these reasons the remainder of this 
discussion will focus on risk from Pb in soil as that risk can be inferred to be the greatest posed by 
COC in soil at the Site. Figures presenting the respective concentrations of As, Cu and Zn detected in 
soil at the Site are provided as Figures 2a, 2b and 2c respectively in Appendix A. 

Zinc has been detected in concentrations exceeding the SAC in 24 of 25 locations sampled with 
hotspots concentrations detected in 21 of 25 locations. The greatest concentrations of metals 
including Zn appear to be in the Metals Area previously identified in the north- eastern section of the 
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Site, with the highest concentration of 27 000 mg/kg (TP8), being (TP8) 7 500 times the SAC (360 
mg/kg). 

The results indicate that significant potential risk to on-site receptors exists. However, potential 
receptors are limited as the existing flora which has already been assessed as being of low 
conservation value being highly disturbed with largely introduced species including a number of 
priority weed species and fauna is limited to a single species which has not be positively identified as 
being present on the site. Based on these factors alone, despite the high Zn concentrations detected, 
potential risk to on-site receptors could be considered to be low.  

The Site surface is currently a combination of sparsely vegetated, compacted materials (sands and 
gravels) and more vegetated areas of lower compaction and stockpiled soils, with vegetation cover 
consisting primarily of shubs, grasses and weeds. The result is that the off-site migration potential of 
impacted soils due to environmental factors such as wind and erosion from surface water runoff is 
low. Based on the surface condition of the site at the time of assessment the potential risk to off-site 
receptors due to migration of impacted soils from the Site is considered low. 

It is also understood that the future development of the Site will result in the majority, if not the 
entirely of the Site having a low permeability surface, due to the placement of building slabs and 
pavements significantly reducing if not effectively eliminating potential for on-site ecological 
receptors to contact impacted soils but also the potential for impacted soils to migrate off-site, 
further lowering potential risk to both on and off-site ecological receptors.  

5.5.2 Groundwater 
5.5.2.1 On site   
Based on the results of the investigation three (3) COC were detected in groundwater in 
concentrations greater than the respective SACs (Cu, Cr & Zn).  Of these COC, Cr and Zn were 
detected in Background sample (GW4) in concentrations already exceeding the respective SACs, that 
is groundwater entering the Site from upgradient exceeds the SAC for both Cr and Zn. Although, all 
on site samples exceeded the SACs and at least one (1) on site result for each of these analytes was 
greater than the respective Background concentration, indicating potential for the Site to contribute 
to further Cr and Zn impact to groundwater. Copper (Cu) was not detected in the Background 
sample in a concentration exceeding the SAC. However, Cu was detected in concentrations 
exceeding the SAC in all three on site samples, indicating potential for Cu, like Cr and Zn to 
contribute to impacts to groundwater. 

The only on-site ecological receptor of groundwater is the existing flora which has already been 
assessed as being of low conservation value being highly disturbed with largely introduced species 
including a number of priority weed species. It is also understood that the future development of the 
Site will require the majority if not the entirely of the Site to be further disturbed and/or cleared, 
effectively removing the only onsite ecological receptor to groundwater. As a result, the exposure 
pathway to impacts from onsite groundwater is incomplete and so the associated risk to ecological 
receptors is considered negligible.   

5.5.2.2 Off site   
Biodiversity Development Assessment Report (2020), (RRef.3) identified four (4) nationally threatened 
ecological communities and 46 nationally threatened species as having potential habitat within 10 
km of the Site.   
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Mapping of the groundwater flow through the Site has found that the disturbed nature of the 
subsurface and the position of the large concrete footing in the centre of the Site appears to be 
affecting the groundwater flow direction. Because of this the groundwater appears to be exiting the 
site via the eastern boundary rather than the southern boundary which was expected based on the 
topography. This means that although GW3 is positioned towards the inferred point of egress, there 
is no well in a position to provide definitive values for concentrations of contaminants of concern 
(COC) in groundwater migrating from the Site.  

Although remaining elevated, the concentrations of Cr and Zn in GW3 are the lowest of the on-site 
wells (GW4 representing Background concentrations) indicating potential for some attenuation of Cr 
and Zn in groundwater to be occurring onsite. Conversely, Cu concentrations increase from 
Background to GW3, indicating that the Site is contributing to impacts of Cu in groundwater. 

Based on the above, it is considered that there is potential for risk to off-site ecological communities 
and species previously identified, as having potential for habitat around the Site from groundwater 
migrating from the Site. However, due to the limitations of well placement and indications for 
attenuation to be occurring, the risk associated with concentrations of COC in groundwater 
migrating from the Site cannot be clearly defined in this assessment. 

Observations of vegetation beyond the Site boundary did not show evidence of plant stress 
occurring, with established vegetation appearing healthy and evidence of vegetation repopulating 
cleared areas particularly to the east and south of the Site boundary. 

It is also understood that the future development of the Site will result in the majority, if not the 
entirely of the Site having a low permeability surface, due to the placement of building slabs and 
pavements, significantly reducing not only infiltration rates of rainwater through impacted soils, but 
also having the likelihood of reducing groundwater flow through the Site. Any reduction in 
concentrations of COC impacting groundwater via infiltration, combined with reduction of flow rate 
of groundwater through the Site is likely to result in overall reductions in COC potentially migrating 
from the Site, due to the combined mechanisms of source reduction and impact attenuation. 

Taking into account the above factors potential risk to off-site receptors from groundwater migrating 
from the Site is considered low with future risk likely to reduce as a result of the nature of the 
proposed development. 
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66 Duty to Report 
The NSW EPA Duty to report guidelines (August 2020) state that with respect to on-site soil 
contamination: 
For the purposes of section 60(3)(b) of the CLM Act, notification of contamination in, or on, soil on the 
land is required where: 

 the 95 % upper confidence limit on the arithmetic average concentration of a contaminant in or on soil 
is equal to or above the Health Investigation Level and/or Health Screening Level for that contaminant 
for the current or approved use of the respective on-site land, as specified in Section 6, Schedule B1 of 
the National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC 2013) 

OR 

 the concentration of a contaminant in an individual soil sample is equal to or more than 250% of the 
Health Investigation Level and/or Health Screening Level for that contaminant for the current or 
approved use of the respective on-site land, as specified in Section 6, Schedule B1 of the National 
Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC 2013) 

AND 

 a person has been or foreseeably will be exposed to the contaminant or a by-product of the 
contaminant.  
 
The CLM Act uses the key concept of ‘foreseeable’ to determine the likelihood of the presence of 
contamination or potential routes for its migration. Foreseeability depends on a number of 
considerations, including:  

 the physical and chemical properties of the contaminants  
 the quantity of the contaminants  
 the location of the site  
 the geological and hydrogeological conditions (soil stratigraphy, depth to groundwater, and 

direction and rate of groundwater or surface water flow)  
 the potential fate and transport mechanisms.     

 
As: 

 the metal impacts in shallow soil on the Site are unlikely to migrate from the site;  
 potential on-site ecological receptors of soil and/or groundwater are of low conservation 

value and/or are either; 
o proposed for removal during development; or  
o have not been proven to exist on the Site; 

 off-site migration of contamination in groundwater has not been proven; and 
 observations of both on and off-site flora do not indicate stress due to groundwater impacts; 

it could be argued that the definition of ‘foreseeable exposure’ to the soil and/or groundwater 
impacts as they apply to the Site based on the available are not yet proven to have been met, and so 
there is currently no duty to report the site, based on environmental / ecological considerations. 
 
However: 

 Further investigation of off-site groundwater conditions close to the Site may change this 
assessment, if off-site migration of elevated concentrations of COC (i.e. above Background) 
is found to be occurring. 
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77 Conclusions and Recommendations 

7.1 Soil 
Based on the results of the investigation four (4) COC were detected in soil in concentrations greater 
than the respective SACs (As, Cu, Pb & Zn), but Pb was not detected in hotspot concentrations.  Zinc 
has been detected in concentrations exceeding the SAC in 24 of 25 locations sampled with hotspots 
concentrations detected in 21 of 25 locations. 

The results indicate that significant potential risk to on-site receptors exists however, onsite 
receptors have been assessed as being limited, so potential risk to on-site receptors could be 
considered to be low. 

Based on the surface condition of the site at the time of assessment, off-site migration potential of 
impacted soils due to environmental factors such as wind and erosion from surface water runoff is 
low, and so the potential risk to off-site receptors due to migration of impacted soils from the Site is 
also considered low. 

7.2 Groundwater 
Based on the results of the investigation three (3) COC were detected in groundwater in 
concentrations greater than the respective SACs (Cu, Cr & Zn).  Of these COC, Cr and Zn were 
detected in Background sample (GW4) in concentrations already exceeding the respective SACs, that 
is groundwater entering the Site from upgradient exceeds the SAC for both Cr and Zn. 

7.2.1  On-site Groundwater Risk 
The only on-site ecological receptor of groundwater is the existing flora which has already been 
assessed as being of low conservation value being highly disturbed with largely introduced species 
including a number of priority weed species. It is also understood that the future development of the 
Site will require the majority if not the entirely of the Site to be further disturbed and/or cleared, 
effectively removing the only onsite ecological receptor to groundwater. As a result, the exposure 
pathway to impacts from onsite groundwater is incomplete and so the associated risk to ecological 
receptors is considered negligible. 

7.2.2 Off-site Groundwater Risk  
Due to the limitations of well placement and indications for attenuation to be occurring, the risk 
associated with concentrations of COC in groundwater migrating from the Site cannot be clearly 
defined in this assessment. Observations of vegetation beyond the Site boundary did not show 
evidence of plant stress occurring, with established vegetation appearing healthy and evidence of 
vegetation repopulating cleared areas particularly to the east and south of the Site boundary. 

It is also understood that the future development of the Site will result in the majority, if not the 
entirely of the Site having a low permeability surface. Any reduction in concentrations of COC 
impacting groundwater via infiltration, combined with reduction of flow rate of groundwater 
through the Site is likely to result in overall reductions in COC potentially migrating from the Site, 
due to the combined mechanisms of source reduction and impact attenuation. 

Taking into account the above factors potential risk to off-site receptors from groundwater migrating 
from the Site is currently considered low with future risk likely to reduce as a result of the nature of 
the proposed development. 
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7.2.3 Duty to Report 
Based on the findings of this assessment it could be argued that the definition of ‘foreseeable 
exposure’ to the soil and/or groundwater impacts as they apply to the Site based on the available 
are not yet proven to have been met, and so there is currently no duty to report the site, due to 
environmental / ecological considerations.  
 
However, further investigation of off-site groundwater conditions close to the Site may change this 
conclusion, if off-site migration of elevated concentrations of COC (i.e. above Background) in 
groundwater is found to be occurring. 
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99 Limitations 
Observations and sampling/test results were indicative of the conditions present at the time of 
our investigation are a snapshot of conditions as they were at the time of the investigation, and 
may not be representative of past or future conditions.  

Our report is limited in to the agreed scope of works outlined in our fee proposal.  

The report has been prepared for the benefit of the Client and no other party.  EHO Consulting 
assumes no responsibility and will not be liable to any other person or organisation for or in 
relation to any matter dealt with or conclusions expressed in the report, or for any loss or damage 
suffered by any other person or organisation arising from matters dealt with or conclusions 
expressed in the report (including without limitation matters arising from any negligent act or 
omission of EHO Consulting or for any loss or damage suffered by any other party in relying upon 
the matters dealt with or conclusions expressed in the report).  Other parties should not rely upon 
the report or the accuracy or completeness of any conclusions and should make their own 
enquiries and obtain independent advice in relation to such matters. 

EHO Consulting will not be liable to update or revise the report to take into account any events, 
emergent circumstances or facts occurring or becoming apparent after the date of the report. 

The scope of services did not include any assessment of the title to nor ownership of the 
properties, buildings and structures referred to in the report, nor the application or interpretation 
of laws in the jurisdiction in which those properties, buildings and structures are located. 
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 Testpit – EHO Consulting 4/6/20 

 Testpit – JM Environments 6-7/4/20 FIGURE 2 – TEST PIT LOCATIONS 
21G & 21F SCHOOL DRIVE TOMAGO NSW 2322 
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 Testpit – JM Environments 6-7/4/20 

 Arsenic SAC (NEPM 2013) - 160 mg/kg 

FIGURE 2A – ARSENIC EXCEEDANCES 
21G & 21F SCHOOL DRIVE TOMAGO NSW 2322 
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 Testpit – EHO Consulting 4/6/20 

 Testpit – JM Environments 6-7/4/20 

 Copper SAC (NEPM 2013) - 140 mg/kg 

FIGURE 2B – COPPER EXCEEDANCES 
21G & 21F SCHOOL DRIVE TOMAGO NSW 2322 
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 Testpit – EHO Consulting 4/6/20 

 Testpit – JM Environments 6-7/4/20 

 Zinc SAC (NEPM 2013) - 360 mg/kg 

FIGURE 2C – ZINC EXCEEDANCES IN SOIL 
21G & 21F SCHOOL DRIVE TOMAGO NSW 2322 

TP13  Zn – 13000 mg/kg 

TP27  Zn – 22000 mg/kg 

TP24 

TP28  Zn – 6200 mg/kg 

TP30 

TP31  Zn – 12000 mg/kg 

TP14 Zn – 2500 mg/kg  

TP29 Zn – 8300 mg/kg 

TP19 Zn – 3600 mg/kg 
TP18 Zn – 980 mg/kg 

TP16 Zn – 750 mg/kg 

TP15 Zn – 480 mg/kg 

TP20 Zn – 2200 mg/kg 

TP21 Zn – 5800 mg/kg 

TP17 Zn – 16000 mg/kg 

TP12 Zn – 900 mg/kg 

TP4 Zn – 400 mg/kg 

TP25 Zn – 8500 mg/kg 
TP26 
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40 m 

TP1  Zn – 1300 mg/kg 

TP3 Zn – 13000 mg/kg 

TP2 Zn – 13000 mg/kg 
 

TP11 Zn – 1600 mg/kg 

TP10  Zn – 1200 mg/kg  

TP5 
Zn – 18000 mg/kg  

TP7  
As – 25000 mg/kg 

TP8 Zn – 27000 mg/kg 
TP9  Zn – 1100 mg/kg 
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APPENDIX B – RESULTS 
SUMMARY TABLES 



Appendix B

Result Summary Table
Soil - General Site

Analyte Name Ar
se

ni
c,

 A
s

C
hr

om
iu

m
, C

r

C
op

pe
r, 

C
u

Le
ad

, P
b

N
ic

ke
l, 

N
i

Zi
nc

, Z
n

1. NEPM Table 1B(1) Zn ACL - Commercial Industrial (pH 6, CEC 5) 360
2. NEPM Table 1B(2) Cu ACL - Commercial Industrial (CEC 5) 140
3. NEPM Table 1B(3) Cr lll and Ni ACL - Commercial Industrial (Clay content 1%, CEC 5) 310 55
4. NEPM Table 1B(4) Pb ACL- Commercial Industrial 1800
5. NEPM Table 1B(5) As EIL- Commercial Industrial 160

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Description
Sample 

Date Matrix Reporting Limit 1 0.5 0.5 1 0.5 2
TP1 0.0 06-04-20 Soil Result 6 42 56 70 17 1300
TP1 1.6 06-04-20 Soil Result 80 11 53 33 11 510
TP2 0.0 06-04-20 Soil Result 6 3.6 11 9 9.8 74
TP2 0.7 06-04-20 Soil Result 7 8.2 67 120 4.1 13000
TP3 0.0 06-04-20 Soil Result 100 31 680 840 4.8 13000
TP3 0.55 06-04-20 Soil Result 1 0.3 1.3 2 0.5 33
TP4 0.0 06-04-20 Soil Result 3 7.3 22 34 7.1 400
TP4 0.7 06-04-20 Soil Result 1 1.4 2.8 4 0.9 59
TP5 0.0 06-04-20 Soil Result 900 61 1700 940 52 18000
TP5 0.5 06-04-20 Soil Result 1 0.6 3.7 5 0.5 65
TP6 1.0 06-04-20 Soil Result 1 1.4 0.9 2 0.5 56
TP7 0.0 06-04-20 Soil Result 940 72 2100 1100 38 25000
TP7 0.6 06-04-20 Soil Result 2 3.9 18 33 0.8 430
TP12 0.0 06-04-20 Soil Result 3 8.2 13 25 3.7 370
TP12 0.5 06-04-20 Soil Result 29 7.8 55 71 8.4 900
TP12 0.7 06-04-20 Soil Result 1 1.9 3.5 6 0.8 69
TP13 0.0 06-04-20 Soil Result 17 11 66 75 16 1200
TP13 0.3 06-04-20 Soil Result 100 27 520 1100 5.1 10000
TP13 0.5 06-04-20 Soil Result 4 3.1 25 62 0.5 490
TP14 0.3 06-04-20 Soil Result 11 18 65 120 1.4 2500
TP14 0.5 06-04-20 Soil Result 1 2.9 0.8 2 0.5 170
TP15 0.0 06-04-20 Soil Result 4 5.8 14 27 2.7 400
TP15 0.5 06-04-20 Soil Result 1 11 1.8 17 0.8 480
TP16 0.5 06-04-20 Soil Result 1 20 2.1 28 1.3 750
TP17 0.3 06-04-20 Soil Result 72 32 620 1000 7.2 16000
TP18 0.0 06-04-20 Soil Result 5 110 58 100 5.5 980
TP19 0.0 06-04-20 Soil Result 4 42 100 190 14 2400
TP19 0.4 06-04-20 Soil Result 5 15 250 410 1.6 3600
TP20 0.0 06-04-20 Soil Result 1 1.7 1.6 3 1.3 29
TP20 0.4 06-04-20 Soil Result 1 17 21 55 1.5 2200
TP21 0.0 06-04-20 Soil Result 4 4.9 21 43 4.8 480
TP21 1.0 06-04-20 Soil Result 110 15 440 660 3.9 5800

Average 83 19 243 248 7 3781
Count 32 32 32 32 32 32
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Appendix B

Result Summary Table
Soil - Metals Area

Analyte Name Ar
se

ni
c,

 A
s

C
hr

om
iu

m
, C

r

C
op

pe
r, 

C
u

Le
ad

, P
b

N
ic

ke
l, 

N
i

Zi
nc

, Z
n

1. NEPM Table 1B(1) Zn ACL - Commercial Industrial (pH 6, CEC 5) 360
2. NEPM Table 1B(2) Cu ACL - Commercial Industrial (CEC 5) 140
3. NEPM Table 1B(3) Cr lll and Ni ACL - Commercial Industrial (Clay content 1%, CEC 5) 310 55
4. NEPM Table 1B(4) Pb ACL- Commercial Industrial 1800
5. NEPM Table 1B(5) As EIL- Commercial Industrial 160

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Description
Sample 

Date Matrix Reporting Limit 1 0.5 0.5 1 0.5 2
TP8 0.0 06-04-20 Soil Result 1000 37 2400 4200 26 27000
TP8 0.7 06-04-20 Soil Result 1 2.8 11 18 0.5 170
TP9 0.3 06-04-20 Soil Result 24 7.9 40 46 6.3 1100
TP9 0.5 06-04-20 Soil Result 6 6 41 60 7.5 780
TP10 0.0 06-04-20 Soil Result 27 6.7 71 83 10 1200
TP10 0.3 06-04-20 Soil Result 1 1.8 11 12 0.5 170
TP10 0.6 06-04-20 Soil Result 1 4.7 21 36 0.7 430
TP11 0.0 06-04-20 Soil Result 12 13 66 83 11 1600
TP11 0.2 06-04-20 Soil Result 1 3.9 4 6 0.5 620
TP-25 4-6-2020 Soil Result 72 22 340 500 4.6 8500
TP-26 4-6-2020 Soil Result 6 4.5 8.3 5 9.1 41
TP-27 4-6-2020 Soil Result 130 32 1100 2700 5.5 22000
TP-28 4-6-2020 Soil Result 25 31 260 330 8.6 6200
TP-29 4-6-2020 Soil Result 18 35 280 520 3.1 8300
TP-30 4-6-2020 Soil Result 6 4.8 9.0 7 9.7 54
TP-31 4-6-2020 Soil Result 21 18 460 790 2.9 12000

Average 84 14 320 587 7 5635
Count 16 16 16 16 16 16

1 of 1

JN01446-ESA-RN05466



Re
su

lt 
Su

m
m

ar
y 

Ta
bl

e
Gr

ou
nd

w
at

er

An
al

yt
e 

N
am

e

Arsenic, As

Cadmium, Cd

Copper, Cu

Chromium, Cr

Nickel, Ni

Lead, Pb

Zinc, Zn

Mercury

1.
 N

EP
M

 T
ab

le
 1

C
 G

IL
s 

- F
re

sh
 W

at
er

s
13

0.
2

1.
4

1
11

3.
4

8
0.

06
U

ni
ts

μg
/L

μg
/L

μg
/L

μg
/L

μg
/L

μg
/L

μg
/L

m
g/

L

D
es

cr
ip

tio
n

Sa
m

pl
e 

D
at

e
M

at
rix

R
ep

or
tin

g 
Li

m
it

1
0.

1
1

1
1

1
5

0.
00

01
G

W
1

12
-5

-2
02

0
W

at
er

R
es

ul
t

1
0.

1
7

1
7

<1
17

0
<0

.0
00

1
G

W
2

12
-5

-2
02

0
W

at
er

R
es

ul
t

<1
0.

1
6

2
4

<1
20

00
<0

.0
00

1
G

W
3

12
-5

-2
02

0
W

at
er

R
es

ul
t

<1
<0

.1
2

12
<1

<1
13

<0
.0

00
1

G
W

4
12

-5
-2

02
0

W
at

er
R

es
ul

t
<1

0.
1

1
1

2
<1

46
0

<0
.0

00
1

1 
of

 1

JN
01

44
6-

ES
A-

RN
05

46
6



 

JN01446-ESA-RN05446 19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C – LABORATORY 
CERTIFICATES OF ANALYSIS 
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