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Executive Summary 

Introduction 
Golder Associates Pty Ltd (Golder) was engaged by Port Kembla Copper Pty Ltd (PKC) to complete a 
Detailed Site Investigation (DSI) at the former Port Kembla Primary School, located on Military Road, Port 
Kembla, New South Wales (the site). The objective of the DSI was to assess for the presence and extent of 
the soil and groundwater contamination resulting from historical activities which occurred at the site and 
surrounding properties. PKC wishes to support divest the site for potential future mixed business and 
medium density residential land use.  

Scope of work 
The scope of work completed as part of the DSI consisted of the following tasks: 

 Collection of soil samples from 30 (grid based) locations on site and two locations off site. The purpose 
of the off-site sampling was to assess background soil quality and support development of site specific 
ecological assessment criteria for soil. 

 Installation of four shallow monitoring wells and sampling groundwater from two existing deep 
monitoring wells installed on site. 

 Analysis of the chemicals of interest for the site identified during a preceding Phase 1 environmental 
site assessment for the property (Golder, November 2012), which included a suite of organic and 
inorganic chemicals. 

Results 
Soil  

 The investigation indicates the site is underlain by a generally thin layer of fill material, typically 
consisting of silty clay and sandy clay. Coal washery reject was reported to be present in approximately 
one-third of the locations, whilst asbestos was positively identified at seven locations, situated in the 
northern and central portions of the site. 

 Natural soils typically comprising gravelly silty clay and clay underlie the fill, under which is volcanic 
bedrock generally encountered at approximately 1 mbgl.  

 The concentrations of the chemicals of interest were not reported greater than the limits of reporting 
and/or health investigations levels adopted for the proposed mixed business and medium density 
residential land use.  Nutrients reported at concentrations greater than the limit of reporting are 
considered to represent ambient background soil conditions. 

 The concentrations of arsenic (3 samples), copper (22 samples) and zinc (7 samples) exceeded the 
adopted ecological investigation levels (EILs).   

 The concentrations of total recoverable hydrocarbons (TRH) F3 (>C16 – C34) in samples from test pits 
TP25 and TP28 located near to the Electrolytic Street were greater than the residential ecological 
screening levels (ESLs). 

 Asbestos containing material was detected in samples collected from the test pits TP10, TP11, TP12A, 
TP15, TP16A, TP16B and TP20 – located in the central and northern portion of the site. Analysis 
indicated that one sample (TP10_0.0_0.1) had a concentration of non-friable asbestos above the 
investigation value for residential B (0.04%) and commercial/industrial D (0.05% w/w) land use 
scenarios.  
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 The presence of the chemicals of interest greater than the ecological assessment criteria, asbestos and 
general fill material may require future management in residential portions of the site (if redeveloped for 
this purpose), which could include on site retention (eg placement under road reserves/pavements) and 
management through the implementation of an environmental management plan (EMP).  

Groundwater 

 Shallow monitoring wells were installed near locations where water seepage was reported during soil 
investigations. However, groundwater did not accumulate in these wells and consequently were not 
sampled. This tends to suggest that any shallow groundwater under the site (including that observed by 
Golder (November 2012)) is likely to be perched, of limited extent, potentially ephemeral and will 
therefore have limited potential uses. 

 Groundwater levels in two deep (fractured rock) monitoring wells installed at the site ranged from 0.450 
(D4) to 1.70 (D1) m below top of casing (btoc).  Inferred groundwater flow based on previous 
investigations is towards the north (URS, 2007). Since the site is located on a ridge and is likely to 
represent a recharge zone and groundwater divide, groundwater movement in other directions 
(including south towards Coomaditchy Lagoon) is also possible.  

 The concentrations of the chemicals of interest were not reported greater than the limit of reporting or 
investigation levels, with the exception of: 

 Copper and zinc, which are greater than the adopted marine ecosystems criteria. 

 Chromium, copper, lead, nickel and zinc, which are greater than the acopted freshwater 
ecosystems criteria. 

The concentrations of these chemicals of interest are likely to represent ambient background 
groundwater quality, given the industrial history of the region, the similarity in the concentrations of 
metals in soils on site and at background soil sample locations, and the location of the site in a 
recharge zone. On this basis, management of groundwater under the site is not considered to be 
required. 
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1.0 INTRODUCTION 
Golder Associates Pty Ltd (Golder) was engaged by Port Kembla Copper Pty Ltd (PKC) to complete a 
Detailed Site Investigation (DSI) of the former Port Kembla Primary School, located on Military Road, Port 
Kembla, New South Wales (the site). The site location is shown in Figure 1 attached. 

The objective of the DSI was to assess for the presence of the soil and groundwater contamination resulting 
from historical activities which occurred at the site and surrounding properties. The DSI was completed in 
accordance with our proposal (ref. P27623114_L_Rev0, dated 1 November 2012) and Golder Sampling, 
Analysis and Quality Plan, (SAQP), dated 20 June 2013, (attached as Appendix A). 

Golder understands PKC is seeking to divest the property for potential mixed business and medium 
residential land use. 

1.1 Background and Previous Investigations 
The site is approximately 2.2 hectares in area and predominantly open space, with grass cover across the 
south eastern and north western ends. The central portion of the site (where the previous remaining former 
school building was located - now demolished) is paved with concrete. Bitumen basketball and netball courts 
are located immediately to the north, north-west and north east of the former main school building.  Concrete 
foundations of various demolished school buildings are located in the south eastern and north eastern 
portions of the site. 

Golder previously completed a Phase 1 Environmental Site Assessment (ESA) (Report 127623035-001-R-
Rev0, November 2012) for the site.  The results of this study indicated the following in relation to the site 
condition: 

 The site is located adjacent to heavy industrial, commercial and residential land of Port Kembla.   

 The site was used as a school from 1916 until 2002, when it was purchased by PKC and left as vacant 
land forming a buffer between the site and surrounding properties.  

 All except one of the former school buildings were demolished by PKC (the main school building was 
heritage listed and was retained). The heritage building was damaged by fire in 2012 and subsequently 
demolished in 2013 (during the DSI).  

 Asbestos cement sheeting was used in the former site buildings.  Suspected asbestos cement 
fragments were present on the ground surface near the remaining building (identified prior to fire 
damage and subsequent demolition of this structure). 

 Lead based paints and polychlorinated biphenyl (PCB) containing light fittings and switches may have 
been used in the site buildings – based on the known age of the property.  

 Parts of the site appear to have been filled using slag and coal washery reject (CWR). The chemical 
nature and extent of the fill is not known.   

 Previous investigations reported lead and copper in shallow soil (depths less than 1 m below ground 
level) at concentrations greater than the adopted investigation levels for residential and open space 
land uses.  

 The site is reported to be habitat to Green and Golden Bell Frogs (Litoria aurea) a species listed as 
endangered. 

 Selected heavy metals (copper, nickel and zinc) were detected at concentrations above the respective 
ANZECC/ARMCANZ (2000) marine 95% trigger levels in groundwater samples collected from two 
existing, on-site, groundwater monitoring wells (D1 and D4) which were installed in 2005 (URS, 2006).  
The well locations shown in the attached Figure 2 

On the basis of the information gathered during this Phase 1 ESA, Golder concluded the following: 

 Impacted soils previously reported at the site may be associated with the following historical activities: 
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 On-site – filling of land, use of asbestos containing materials (ACM) in site buildings and possible 
use of lead containing paint.  

 Off-site – fallout from neighbouring industrial sites.  

 The nature and extent of impacts have not been delineated, and 

 An intrusive (soil and groundwater) assessment was required to: 

 Assess the nature and extent of impacts (if present) at the site. 

 Develop management/remedial measures (if required) to make the land suitable for its intended 
future land use. 

1.2 Objectives 
The objectives of the DSI included the following: 

 Assess the nature and extent (if present) of contamination to soil and groundwater resulting from the 
potentially contaminating activities identified in the Phase 1 ESA. 

 Assess the suitability of the site for potential future mixed business and medium density residential land 
use. 

 Obtain sufficient information to develop remediation and/or management measures (if required) to 
render the site suitable for the proposed future uses. 

1.3 Scope of Work 
The DSI was completed in general accordance with the SAQP (Appendix A), which describes the approach 
and rationale applied to the works. 

Fieldwork was completed in two stages (Stages 1 and 2) – the timing and scope of which are described in 
the following sections.   

1.3.1 Stage 1 - Test Pit and Off-site Hand Auger Soil Sampling   

 Excavation of 24 test pits (TP01 – TP16, TP20 and TP24 – TP30) using a small excavator on 25 –
 27 June 2013;  

 The test pits were located on an approximately 30 m x 30 m grid with the purpose being to broadly 
characterise shallow soils / fill under the unsealed areas of the site. Some of the locations also targeted 
potential point sources of contamination, including the periphery of building areas (where lead paint and 
asbestos containing materials may have been used) and a former septic tank.   

 Soil samples were collected from each test pit at the following indicative depth intervals: 

 Surface to 0.25 mbgl (near surface sampling), 0.5 mbgl, 1 mbgl and at every metre thereafter 
(and/or where evidence of contamination was noted through field observations). 

 Two background soil sample locations were collected using a hand auger on nearby vacant residential 
lots for the purpose of measuring Ambient Background Concentrations (ABC) for calculation of 
ecological investigation levels (EILs) in accordance with the National Environment Protection 
(Assessment of Site Contamination) Measure as amended 2013 (ASC NEPM); and 

 Sampling locations were backfilled with the soil cuttings generated.  
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1.3.2 Stage 2 – Bore holes and Monitoring Well Installation 

 Drilling of six bore holes (BH01 to BH06) on 9 and 10 October 2013 using a small drilling rig fitted with 
push tube augers. 

 The boreholes were located on an approximate 30 m grid in the sealed areas of the site (at and 
surrounding the former main building) where test pitting was not possible.  

 Four monitoring wells (MW1 – MW4) were installed.  

 Soil cuttings from drilling activities were stored in secure, sealed and appropriately labelled buckets on-
site for subsequent treatment and disposal by PKC; 

 Groundwater monitoring well construction was carried out according to Golder protocols and Minimum 
Construction Requirements for Water Bores in Australia (ARMCANZ, 2003). Bore licences were 
registered with the Department of Primary Industries, Office of Water, in accordance with the Water 
Management (General) Regulation 2011;    

 The monitoring wells were proposed to be developed one week after installation, but were dry. 
Accordingly, groundwater samples were not collected from the four new shallow wells. However, the 
two existing deep wells located on-site (D1 and D4) were sampled during July 2013. 
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2.0 SITE DESCRIPTION 
Characteristics of the site are presented in the following sections based on information presented in the 
Phase 1 ESA (Golder, 2012) conducted for the site. 

Photographs taken during the DSI are included in Appendix B. 

2.1 Site Location  
The location of the site is shown in Figure 1.  Table 1 presents a summary of the site identification details. 

Table 1: Summary of Site Details 

Site Name Former Port Kembla Primary School 

Street Address Military Road 
City, State, Postal Code Port Kembla, NSW, 2505 
Country Australia 

Legal Description  Lot 1 in Deposited Plan 811699 at Port Kembla, Local Government Area 
Wollongong, Parish of Wollongong, County of Camden. 

Ownership Port Kembla Copper Pty Ltd 
Zoning B4 – Mixed Use 

Local Environmental Plan  Wollongong Local Environmental Plan 2009 
Land Area 2.19 hectares 
 
The site is approximately trapezoidal in shape and covered with grass in the south eastern and north 
western portions. The central portion of the site (surrounding the recently demolished school building) is 
paved with concrete. Bitumen basketball and netball courts are located immediately to the north, north-west 
and north east of the former building. The site now is vacant and fenced from public access.   

2.2 Surrounding Land Use 
The main land uses surrounding the site are summarised below: 
 

 North: Electrolytic Street, beyond which is the former PKC smelter and refinery and other heavy 
industrial sites; 

 North east: Reservoir Street, beyond which is MM Kembla Pty Ltd (heavy industry); 

 East: Marne Street, beyond which is residential land; 

 South: Military Road, beyond which is residential land; and 

 West: Military Road, beyond which is residential and commercial/light industrial land. A BP petrol station 
is located approximately 100 m west of the site. 
 

The site is located approximately 900 m south of Port Kembla Outer Harbour, 750 m north east of 
Coomaditchy Lagoon and 700 m west of the Tasman Sea. 

2.3 Site History 
The current Certificate of Title for the site indicates that the site is owned by Port Kembla Copper Pty Ltd.  

The site was used as a primary school from 1916 until 2002. 

A review of historical aerial photographs for the site indicates the land use surrounding the site has remained 
relatively constant since 1951, consisting of: 

 North and north east – heavy industry. 

 East and south – residential. 
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 West and north-west – residential and commercial. 

Historical quarrying and filling appears to have occurred approximately 200 m east of the site.  A detailed 
review of the site history is included in the Phase 1 ESA (Golder, November 2012). 

2.4 Topography 
The building that remained until 2013, and recently demolished during this investigation (Figure 2), was 
located on the crest of a hill, with the ground surface sloping down from the building in every direction.  The 
steepest slopes are towards the north and south east. The topographic map (10m contour interval, (1990) 
Soil Landscape Series 1:100,000 Sheet of Wollongong – Port Hacking 9029-9129) of the area indicates that 
the elevation of the site ranges from 20m Australian Height Datum (AHD) at the northern tip of the site to 
30m AHD in the southern portion of the site. The topographic map indicates that the site exists on the 
northern end of a ridge line that runs from the north-west to south-east.   
 
Retaining structures/embankments border the site along Electrolytic, Reservoir and Marne Streets. The site 
is approximately 3 m higher than Electrolytic Street in the north and approximately 1.8 m higher near the 
intersection of Electrolytic and Reservoir Streets. The site is approximately 2 m higher than the adjacent 
ground level along Marne Street.  

2.5 Geology and Hydrogeology 
Geological and hydrogeological information for the site and/or surrounding area (250 m) is summarised in 
Table 2. 

Table 2: Site Geological and Hydrogeological Information 
Geology The Geological Survey of N.S.W. Department of Mineral Resources 

(1985) Geological Series 1:100,000 Sheet of Wollongong – Port Hacking 
9029-9129 maps the geology underlying the site as the Dapto Latite, 
described as melanocratic, coarse grained and porphyritic Latite.  A URS 
Australia Pty Limited (URS) (February 2006) soil and groundwater 
investigation at the site intersected the Dapto Latite under the site at 
depths ranging from 4.4 mbgl (monitoring well D1) to 5.2 mbgl (monitoring 
well D4). 
 
Weathered Dapto Latite was observed to crop out in several areas 
surrounding the school, including: 

 Adjacent to Military Road (near the former school building); 

 At the intersection of Marne Street and Military Road (in the grass 
verge next to the foot path); 

 Near the intersection of Reservoir Street and Marne Street (in the 
grass verge next to the foot path); and 

 Near the intersection of Electrolytic Street and Military Road (near 
the western corner of the site. 

 
The materials overlying bedrock were reported by URS (February 2006)  
as fill or possible fill to between 0.8 m bgl (metres below ground level) in 
monitoring well D1 and 0.5 m bgl in monitoring well D4, overlying natural 
clay and silt soils.  
According to Graeme Waller and Associates (August, 1996), possible 
slag and CWR were present in the western corner of the site. Also, slag 
and CWR were observed during the site walkover on 8 June 2012, at the 
ground surface in the northern and western portions of the site as part of 
the Phase 1 ESA (Golder, 2012). 

Approximate Depth to 
Groundwater 

Two groundwater monitoring wells (D1 and D4 - see Figure 2) were 
installed at the site (URS, 2006) and form part of the groundwater 
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monitoring network for the adjacent PKC smelter and refinery. During the 
July 2011 monitoring round the water level in these wells were recorded 
as 3.80 mbgl (D1) and 5.90 mbgl (D4) (Golder, 2011). Groundwater 
elevations at these wells were 29.67 mAHD (D1) and 25.51 mAHD (D4). 
Both of the wells are installed in bedrock. 
 
Shallow (possibly perched) groundwater was observed seeping from the 
northern embankment of the site onto Electrolytic Street during the Phase 
1 ESA (Golder, November 2012). 

Inferred Groundwater Flow 
Direction 

The site is located at the crest of a hill and is likely to form a local 
recharge area and groundwater divide.  Groundwater in the Dapto Latite 
is known to move north towards Port Kembla Harbour (Golder, 2011) and 
may also move southwest toward Coomaditchy Lagoon. Possible perched 
groundwater appears to be moving north towards Electrolytic Street, 
based on observed seeps from the retaining wall along this site boundary. 
Perched water (if present) could also move in other directions away from 
the topographic high located on the central southern portion of the site. 

 

2.6 Previous Site Investigations 
Seven reports obtained from PKC provided information on the condition of the site – in particular the 
potential for contamination at the site. A summary of the scope of works and outcomes of these 
investigations are presented in the following sections.   

2.6.1 Graeme Waller & Associates (August 1996), Environmental Lead 
Assessment, Port Kembla Public School 

Graeme Waller and Associates conducted an assessment of lead in the surficial soils of the Port Kembla 
Public School. The report was submitted to the NSW Department of School Education and identified 
potential sources of lead impacts as airborne particulate fallout from both motor vehicle emissions and 
industrial sources, and from lead based paints. 

Many of the soil samples collected across the site were described as containing fused black material 
(possible slag), black grit, and black shale (possible CWR).  The samples with the highest concentrations of 
lead generally coincided with the presence of these materials in the soil.  

2.6.2 Port Kembla Copper (October 2000), Port Kembla Community Soil 
Monitoring Programme Post Establishment Soil Plot Report 

PKC undertook an investigation into the long term impacts of lead emissions from the smelting and refining 
operations on soil quality with the Port Kembla area. The investigation included establishment of 12 soil 
monitoring plots of imported virgin excavated natural material (VENM) soil of known chemical composition 
that was capped with turf. This report outlines the initial placement of the soil plots (one of which is situated 
within the site) and the initial baseline analysis of the soil. The results of subsequent sampling (if conducted) 
were not able to be located in PKC’s archives. 

2.6.3 Graham Brooks and Associates (February 2002), Heritage Assessment, 
Port Kembla Public School 

Graham Brooks and Associates prepared a heritage assessment for PKC prior to their purchase of the site. 
The assessment outlined the historical context of the former Port Kembla Primary School and provided an 
assessment of heritage significance of the site and buildings that were present on the site. The assessment 
identified that the first school building was constructed in 1916 (after the Electrolytic Refining and Smelting 
(ER&S) company began operations in Port Kembla in 1907 (Wollongong Council Website)).  An extension to 
the northern portion of this was indicated to have occurred in 1931. Construction of the former infants school 
building commenced in 1952, with the building being opened in 1953.  
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A description is provided of the 1916 building as being “covered with an asbestos slate roof” and two sheds 
that existed along the Electrolytic Street and Reservoir Street boundaries are described as having 
corrugated asbestos roofing.  

2.6.4 Port Kembla Copper (July 2002), Internal Memorandum, Old Port Kembla 
Primary School Soil Assessment 

PKC completed a soil assessment at the site in June 2002, with samples collected from six areas of the site. 
Soil samples were collected from 0-50 mm and 100-150 mm below ground level at five locations within each 
of the six areas (total of 60 samples). The soil samples were analysed for arsenic, cadmium, chromium, 
copper, nickel, lead and zinc.  

The results of the soil analyses are summarised as follows: 

 Arsenic concentrations were less than the site adopted investigation levels for arsenic including the 
NEPM1 HIL2-A, HIL-D, HIL- E and HIL-F. Concentrations of arsenic in four soil samples exceeded the 
NEPC (1999) arsenic EIL3; 

 Cadmium concentrations were less than the site adopted investigation levels for cadmium including the 
HIL-A, HIL-D, HIL- E and HIL-F. Concentrations of cadmium in nine soil samples exceeded the NEPC 
(1999) cadmium EIL; 

 Chromium concentrations were less than the site adopted investigation levels for chromium including 
the HIL-A, HIL-D, HIL-E and HIL-F and EIL; 

 Nickel concentrations were less than the site adopted investigation levels for nickel including the HIL-A, 
HIL-D, HIL- E and HIL-F and EIL;  

 Zinc concentrations were less than the site adopted investigation levels for zinc including the HIL-A, 
HIL-D, HIL-E and HIL-F. Concentrations of zinc in 18 soil samples exceeded the NEPC (1999) zinc EIL; 

 Copper:  

 17 soil concentrations exceeding HIL-A,  
 One soil concentration exceeding HIL-D,  
 Five soil concentrations exceeding HIL-E, 
 No soil concentrations exceeding HIL-F, and 
 55 soil concentrations exceeding EIL. 

 Lead: 

 10 soil concentrations exceeding HIL-A,  
 No soil concentrations exceeding HIL-D,  
 Two soil concentrations exceeding HIL-E, 
 No soil concentrations exceeding HIL-F, and 
 Two soil concentrations exceeding EIL. 

 
2.6.5 Zweep & Connolly (2002), Valuation and Acquisition Report on Commercial 

Development Property at Military Road, Port Kembla, 2505 
Zweep & Connolly prepared a valuation report for the site in 2002. The report identified potential impacts at 
the site related to filling and fallout from the adjacent PKC copper smelter. 

                                                      
1 NEPM classification as per previous NEPM (NEPC, 1999) 

2 HIL - Health Investigation Level 
3 EIL - Ecological Investigation Level 
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2.6.6 URS (February 2006), Soil and Groundwater Investigation, Port Kembla 
Copper Smelter Facility, Port Kembla, NSW 

URS was engaged by PKC to undertake a soil and groundwater investigation of the PKC smelter and 
refinery site located to the north. These works were commissioned in response to the smelter and refinery 
site being declared as presenting a potential significant risk of harm by the NSW EPA4 on 13 February 2004. 
The “chemicals of interest” identified in the declaration were arsenic, cadmium copper lead manganese 
sulfate and zinc and groundwater acidity. 

Two monitoring wells (D1 and D4) were installed within the former Port Kembla Primary School (refer to 
Figure 2) as part of the URS investigation. These wells were originally installed to assess (background) 
groundwater quality up gradient of the PKC smelter and refinery. 

Soil samples collected during installation of the two monitoring wells at the site (D1 (1-1.5m and 4.2-8m) and 
D4 (1.5-2m and 5.4-8m)) both contained concentrations of copper greater than the site adopted EIL, and 
sample D4 5.4-8 contained copper at a concentration in excess of the site adopted HIL-A copper 
concentrations, but was less than the HIL- D, HIL-E and HIL-F copper concentrations. The concentrations of 
other metals in the samples collected from D1 and D4 were less than the respective adopted HIL and EIL 
criteria. 

Groundwater sampled from monitoring well D4 did not contain concentrations of the “chemicals of interest” 
greater than the respective ANZECC/AMCANZ (2000) marine 95% trigger values, with the exception of 
copper (0.01 mg/L) and zinc (0.024 mg/L). Well D1 was dry and not able to be sampled. 

2.6.7 URS (November 2007), Groundwater Monitoring Port Kembla Copper, May 
2007 Round 

URS was engaged by PKC to conduct a round of groundwater monitoring at all accessible monitoring wells 
located on and surrounding the PKC smelter and refinery. The chemicals of potential concern (COPC) in 
groundwater were identified as arsenic, cadmium, copper, lead, manganese, nickel, and zinc. 

Groundwater samples were collected from on-site monitoring wells D1 and D4 during this round of 
monitoring. The concentrations of the COPC were less than the respective ANZECC/AMCANZ (2000) 
marine 95% trigger values, with the exception of the following: 

 Monitoring well D1 - copper (0.03 mg/L) and zinc (0.032 mg/L) 

 Monitoring well D4 - copper (0.117 mg/L), nickel (0.09 mg/L) and zinc (0.078 mg/L).  
 

2.6.8 Golder (November 2012), Phase 1 Environmental Site Assessment – 
Former Port Kembla Primary School  

Golder was retained by PKC to conduct a Phase I ESA of the former Port Kembla Primary School (Golder, 
November 2012). The Phase 1 ESA included a review of historical aerial photographs, certificates of title, 
local topography, geology and hydrogeology, local council, EPA and Dangerous Goods records and 
walkover of the site and surrounding properties.  On the basis of the information gathered during this 
investigation, Golder concluded impacted soils previously reported at the Site (refer to above sections) may 
be associated with the following historical activities: 

 On Site – filling of land, use of asbestos materials and possible use of lead paint. 

 Off Site – fallout from neighbouring industrial sites. 

Golder (November 2012) recommended an intrusive investigation to: 

 Assess the nature and extent of potential impacts to soil and groundwater under the site 

                                                      
4 At the time of the declaration the NSW EPA was also known as the NSW Department of Environment and Conservation (DEC), but the NSW EPA was still the regulatory body 
under the CLM Act 1997. 
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 Develop management/remedial measures (if required) to make the land suitable for its intended future 
land use 

 Assess whether a notification should be made to the NSW EPA of the presence of contamination at the 
Site in accordance with the Guidelines on the Duty to Report Contamination under the Contaminated 
Land Management (CLM) Act 1997. 

2.7 Site Areas and Chemicals of Potential Concern 
Table 3 below presents a summary of the site areas of potential concern and respective chemicals of 
potential concern (COPC) as presented in the Phase 1 ESA (Golder, 2012).  

Table 3: Areas and Chemicals of Potential Concern 
Key Areas of Interest Chemicals of Potential Concern 

On-Site 
Areas filled with slag and CWR (predominantly 
northern and western portions, but may be under 
large areas of the site) 

Metals,  
combustible materials and 
ammonia 

Suspected asbestos containing materials 
comprising cement fragments observed on the 
concrete hard stand, south of the site building 
(since demolished) 

Asbestos 

Surficial soil impacts from historical fallout of 
airborne deposits from nearby industrial activities Metals 

Lead paint residue - in soil surrounding 
(demolished and remaining buildings) Lead 

Mounded/stockpiled soil of unknown composition Unknown 
Areas of demolished buildings/demolition works Asbestos and lead 
Seepage water in northern portion of site near 
Electrolytic Street Metals and ammonia 

Septic tank Nutrients, metals, organic compounds 
Off-Site 
Petrol Station on Church Street  TPH5, BTEX6, PAH7 and lead 
Former quarry 200 m east of the site  Unknown 
Port Kembla Copper  Metals8 
 

It is noted that since the site is located on the crest of a hill and forms a local high point, contaminants 
associated with surrounding properties (ie off site locations identified in Table 3, above) are considered 
unlikely to impact upon soil, groundwater or surface water quality at the site.  

                                                      
5 Petroleum Hydrocarbons measured as Total Petroleum Hydrocarbons (TPH) 
6 BTEX measured as Benzene, Toluene, Ethylbenzene, Total Xylenes (BTEX) 
7 PAH measured as Polynuclear Aromatic Hydrocarbons (PAH) 
8 Metals: arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium & zinc 
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3.0 FIELD INVESTIGATIONS 
3.1 Potential Contamination Sources 
Based on the results of the Phase 1 ESA (Golder, November 2012), the on-site areas of potential concern  
(refer to Section 2.7) were targeted for sampling and included the following: 

 Areas filled with slag and CWR, predominantly northern and western portions of the site. 

 Suspected asbestos containing cement fragments (observed on concrete hard stand south of former 
building). 

 Surficial soil impacts from historical fallout of airborne deposits from nearby industrial activities. 

 Lead containing paint residues in soils surrounding demolished and remaining buildings. 

 Mounded/stockpiled soil of unknown composition. 

 Areas of demolished buildings/demolition works (main building). 

 Seepage water in northern portion of site near Electrolytic Street. 

 Septic tank. 

3.2 Sampling Plan and Methodology 
3.2.1 Soil Sampling  
The soil investigation program completed as part of the DSI is outlined below in Table 4. Test pits, off site 
hand augers and bore holes locations are shown in Figure 2.  

Table 4: Soil Sampling Scope 

Activity Details 

Number of Sample 
Investigation Points 

30 sampling points on site were investigated including 24 test pits and 6 bore 
holes. The number of sample locations is consistent with those recommended in 
the Sampling Design Guidelines (NSW EPA, 1995).     

Test Pitting (First 
Stage of Works) 

A total of 24 test pit locations were excavated using an excavator during 25 - 27 
June 2013. The test pits continued to a minimum of 0.3 m into the natural soil 
profile, with the exception of TP16 (which was terminated due to the presence of 
asbestos fill). The locations and elevations of the test pits were recorded using a 
Global Position System (GPS). 

Off-site Hand 
Auger (First Stage 
of Works) 

Two background soil samples were collected using a hand auger on 27 June 2013 
at nearby vacant residential lots (OL1 and OL2). The depths of these bore holes 
was 0.5mbgl and 0.7 mbgl, respectively.    

Soil Bores (Second 
Stage of Works) 

Six bore holes were drilled on site using a Geoprobe rig on 9 and 10 October 
2013. All bore holes were cleared using hand auger to a depth of 0.6 mbgl and 
drilled to a minimum of 1.1 m into the natural soil profile. The locations and 
elevations of the soil bores were recorded using a GPS. 

Soil Bores Drilled 
and Target Depth 

The six bore holes were advanced to maximum depth of 2.6 mbgl and generally 
terminated on weathered bedrock. Groundwater was not evident in the soil bores, 
with the exception of BH4 (where water seepage was observed at 0.5 mbgl). Bore 
hole BH4 was converted to shallow monitoring well (MW04), whilst monitoring 
wells were also installed (into boreholes) next to the following test pits, all of which 
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Activity Details 

had evidence of water seepage when excavated during the first stage of field 
works: TP 20 (MW1), TP26 (MW2) and TP27 (MW3).   

Bore holes were drilled using a truck mounted drill rig with solid stem augers. 
Push tubes were used to collect the soil samples  

Soil Sampling 
(Tests pits, hand 
augers (off-site) 
and bore holes) 

Soil samples were collected at the surface (directly below ground surface level) 
and at approximately 0.5 m intervals thereafter and/or where evidence of 
contamination were noted through field observations. Based upon field 
observations and PID screening, up to two samples per location were nominated 
for laboratory analysis. This included samples of natural soils underlying the fill 
soil profile.  Soil samples were collected from soil profiles suspected to contain 
asbestos containing materials, including TP3, TP7, TP10, TP11, TP12, TP12A, 
TP15, TP16A, TP16B and TP20. 

Decontamination Soil sampling equipment was decontaminated between each sampling event 
using a contaminant-free detergent (Decon 90), followed by a rinse by potable 
water between each location. All drilling equipment was decontaminated prior to 
and on completion of each sampling location. The drilling rig was also 
decontaminated on completion of the works. 

Field Records All bore holes were logged in accordance with AS1726-1993 and the United Soil 
Classification System (USCS). 

Odours were recorded by the Golder site supervisor during the collection of soil 
samples. The sample descriptions, sample numbers, results of all field 
measurements, were recorded in the field logs and are attached as Appendix C.   

Sample 
Preservation 

Samples were placed in tightly packed laboratory supplied containers to minimise 
headspace. Soil samples were clearly labelled with unique sample identification 
numbers and stored in a chilled cooler box prior to dispatch under chain-of-
custody (COC) procedures to NATA accredited laboratories (ALS Laboratory 
Group (ALS) for primary samples and quality control samples and Enviro Lab 
(ELS) for inter-duplicate samples), accredited for the selected analysis. 

Disposal of Soil 
Cuttings 

Sampling locations were backfilled with the soil cuttings, where possible.  The soil 
cuttings from drilling was, however, stored in sealed and appropriately labelled 
buckets and disposed of by PKC (in accordance with NSW EPA requirements). 

Sample Analysis Samples were tracked in the field and laboratory using COCs. Samples were 
analysed for the following analytes by ALS: 

 Metals (10 metals): Up to 2 primary samples per location 

 TRH / BTEX / PAH/ Phenols / OCPs9: 1 primary sample per location 

 Ammonia as N10: 1 primary sample per location 

 Total N +TKN+NO2+NO3+NH3+Total Phosphorus11 (2 locations around the 
septic tank area): Up to 2 primary samples per location  

 Asbestos (concrete hard stand south of building and demolished building areas 

                                                      
9 OCPs measured as Organochlorine Pesticides (OCPs)  
10 , 11 Nutrients 
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Activity Details 

and demolition fill): 10 primary samples collected, which were greater than the 8 
proposed in the Golder (2013) SAQP. 

 15 samples of natural and fill materials collected from the site were analysed for 
pH, cation exchange capacity and particle size distribution for purpose of 
establishing relevant site EILs.    

 The samples collected from off-site locations were analysed for metals (10 
metals).  

Quality Control 
(QC) samples 

Three field duplicates (analysed by ALS Laboratory) and three field triplicates 
(analysed by ELS Laboratory) were collected as part of the soil sampling program. 
These samples were analysed for the same analytes as the primary samples.  

Three rinsate blanks and three trip blanks were collected over a 3 day sampling 
program. The rinsate and trip blanks were analysed in accordance with 
recommendation provided in Golder (2013) SAQP. 

 
3.2.2 Groundwater Sampling  
The groundwater investigation program completed as part of the DSI is outlined below in Table 5. Sample 
locations are shown in Figure 2. 

Table 5: Groundwater Sampling Scope 

Activity Details 

Well Construction Four monitoring wells were constructed using 50 mm diameter Class 18 uPVC 
with machine slotted (0.4 mm) screen surrounded by a gravel pack across the 
targeted groundwater table. The gravel pack (1-2 mm graded washed sand) 
was placed from the base of the bore hole to 0.1 m above the well screen. 
Bentonite pellets placed on the top of the sand filter pack (approximately 0.2 m 
thick). The bentonite was then hydrated to promote sealing and topped with 
concrete.  Wells were fitted with lockable caps and a steel gatic cover finished 
at ground level. 

Well Development Upon completion, each was proposed to be developed by air lifting, but all four 
wells were found to be dry.  

Well Gauging, 
Purging and 
Sampling 

Groundwater sampling was proposed one week after well development, using 
dedicated sampling equipment to avoid cross-contamination. However, as no 
water was present in shallow monitoring wells MW1 – MW4, sampling of these 
wells was not possible. Existing deep wells (D1 and D4) were sampled during 
July 2013.  

Decontamination Decontamination was not required for groundwater purge and sample 
equipment as all equipment is dedicated. The oil / water interface probe was 
decontaminated for the two deep wells sampled using Decon 90 solution and 
rinse by potable and deionised water between each location. 

Sample 
Preservation 

Samples were placed in laboratory supplied bottles containing the appropriate 
preservatives. Samples were stored in an ice chilled cooler-box whilst on site 
and in transit to the laboratory. 

Samples collected for metal analysis were filtered in the field, using 0.45 μm 
filters and preserved with nitric acid. 
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Activity Details 

Disposal of Purged 
Groundwater 

Purge water and decontamination fluids were drummed on-site in 205 L drums 
and disposed of by PKC in accordance with NSW EPA requirements. 

Well Survey The newly installed wells were surveyed to metres Australian Height Datum 
(mAHD) and the easting and northing coordinates locations to Australian Map 
Grid (AMG). The survey was commissioned by PKC. 

Sample Analysis Samples were tracked in the field and laboratory using COCs. Samples were 
analysed for the following analytes: 

 Metals (10 metals): two primary samples (D1 and D4)  

 TRH / BTEX / PAH/ Phenols / OCPs: two primary samples (D1 and D4) 

 Ammonia as N, Total N +TKN+NO2+NO3+NH3+Total Phosphorus: two 
primary samples (D1 and D4) 

Quality Control 
(QC) Samples 

One field duplicate and one field triplicate sample were planned to be collected 
for the groundwater sampling program. QC samples were proposed to be 
analysed for the same analytes as the primary samples.  

In addition one rinsate blank and one trip blank were planned to be collected 
(assuming a one day sampling program). It was proposed that the rinsate 
blank would be analysed for metals, TRH / BTEX / PAH/ phenols / OCPs and 
the trip blank would be analysed for TRH (C6-C10 range) and BTEXN. 

As only two wells contained groundwater the QC program proposed in the 
Golder (2013) SAQP was reduced and only a rinsate blank was collected.   

Monitoring locations were selected according to the following rationale: 

Table 6: Monitoring Well Location Selection Rationale. 
Area/Source  Proposed Investigation Strategy Monitoring Well Location 
Filled ground Based on observations of water seepage during 

the preceding soil sampling program and site 
walkover, three monitoring wells were installed 
near the site boundaries. 

MW1 
MW2 
MW3 
 

Septic tank - potential 
for leakage or overflow 
from septic tank. 

One groundwater monitoring well was located in 
the vicinity of the former septic tank in a 
borehole in which water seepage was observed. 

MW4 (BH04) 

 
3.3 Analytical Program 
3.3.1 Soil 
Soil samples were analysed for site identified COPC.  The soil analytical program is summarised in Table 7 
with the soil assessment criteria discussed in Section 4.2 
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Table 7: Soil Analytical  Program  
Analyte Number of Analyses 
 Primary Duplicate Triplicate Total 
Heavy metals (As, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se, Zn)12 64 3 3 70 
Benzene, toluene, ethylbenzene and xylene (BTEX) 31 3 3 37 
Total Petroleum Hydrocarbon (TPH) and Total Recoverable 
Hydrocarbons  (TRH) 31 3 3 37 

Phenols 31 3 3 37 
Polycyclic aromatic hydrocarbons (PAHs) 31 3 3 37 
Organochlorine pesticides (OCPs) 31 3 3 37 
Ammonia as N 31 3 3 37 
Total N +TKN+NO2+NO3+NH3+Total Phosphorus 3 -13 - 3 
Asbestos (ID in bulk samples) 10 - - 10 
Asbestos (Fibres in soil) 7 - - 7 
pH, cation exchange capacity and particle size distribution 15 - - 15 
 
Consistent with the SAQP (Golder, 2013), two soil samples per sampling location were analysed for metals, 
and a minimum one sample per location for TPH, TRH, BTEXN, PAH, OCPs. The soil samples selected for 
TPH and BTEX analysis were all within the top 1 m in the sandy fill layer. 

3.3.2 Groundwater 
Groundwater samples were analysed for the COPC.  The groundwater analytical program is summarised in 
Table 8 with the groundwater assessment criteria discussed in Section 4.4. 

Table 8: Groundwater Analysis Programme  
Analyte Number of Analyses 
 Primary Duplicate14 Total 
Heavy metals (As, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se, Zn) 2 - 2 
Polycyclic aromatic hydrocarbons (PAHs) 2 - 2 
Benzene, toluene, ethylbenzene and xylene (BTEX) 2 - 2 
Total Petroleum Hydrocarbon (TPH) and Total Recoverable 
Hydrocarbons  (TRH) 2 - 2 

Organochlorine pesticides (OCPs) 2 - 2 
Phenolic Compounds 2 - 2 
Total N +TKN+NO2+NO3+NH3+Total Phosphorus 2 - 2 
 

4.0 ASSESSMENT CRITERIA 
4.1 General 
Recently, the National Environmental Protection (Assessment of Site Contamination) Measure 1999 (ASC 
NEPM) was amended (NEPC, May 2013). The amended ASC NEPM includes updated risk-based Health 
Investigation Levels (HIL) for selected organic and inorganic chemicals in soils. It is also incorporates the 
Health Screening Levels (HSLs) for petroleum hydrocarbons in soil, soil vapour and groundwater as well as 
Ecological Screening Levels (ESLs) for petroleum hydrocarbons in soil and Ecological Investigation Levels 
(EILs)  for selected inorganic and organic chemicals in soil. 

The guidelines used for the assessment of environmental data obtained during the DSI are described in the 
following sections. 

                                                      
12 As: arsenic, Cd: cadmium, Cr: chromium, Cu: copper, Pb: lead, Mn: manganese, Hg: mercury, Ni: nickel, Se: selenium and Zn: zinc. 
13 - means not analysed 
14 As only two wells contained water the QC program proposed in the Golder (2013) SAQP was reduced and no samples were collected.   
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4.2 Soil Investigation Levels 
4.2.1 Canadian Guideline for TPH fractions.  
The ASC NEPM (NEPC, 2013) Health Screening Levels (HSLs) for petroleum contaminants are based on 
assumed sources of impact being consistent with typical Australian fuels. These are not considered 
appropriate to apply to the analytical data at this site where atypical petroleum sources may be present (not 
drum storage or petrol sources on site). The Canadian Council of Ministers of the Environment (CCME) 
(2008a) presents screening values for selected petroleum contaminants which area considered appropriate 
to assess impacts from atypical petroleum sources. The CCME (2008a) provides Tier 1 risk based screening 
levels for TPH in surface soils that assess both human health and environmental concerns for a variety of 
land uses. The derivation of the CCME Tier 1 guidelines is broadly consistent with the risk based 
methodology of the ASC NEPM HSLs including:  

 The TPH fractions and toxicological reference concentrations to assess the fractions are based on the 
TPH Criteria Working Group (TPHCWG) approach using aromatic and sub aliphatic sub fractions 
(Edwards et al 1997). CCME (2008a) state that the four broad physio chemical fractions used to derive 
the guidelines (F1: C6-C10, F2: >C10 to C16, F3: >C16 to C34 and F4: C34+) address the diversity of TPH 
impact sources, including various crudes and product admixtures.   

 CCME (2008a) recommends that BTEX compounds be subtracted from the F1 fraction in applying the 
Tier 1 screening values.  

 CCME (2008a) recommends that if determinations of target PAH have been made these should be 
extracted from the appropriate petroleum hydrocarbon fraction (i.e. F2 for naphthalene).  

 The land use scenarios include a ‘Commercial’ category: where the primary activity is commercial (e.g., 
shopping mall) and there is free access to all members of the public, including children. The use may 
include, for example, commercial day-care centres. It does not include operations where food is grown. 
While this more conservative than the HIL/ HSL- D which does not include provision of sensitive uses 
such as childcare centers. As such this is an appropriate and conservative scenario. 

 The land use scenario include a Residential/Parkland category: where the primary activity is residential 
or recreational activity. The ecologically-based approach assumes parkland is used as a buffer between 
areas of residency. This is an appropriate and conservative scenario.  
 

The Tier 1 screening levels are based on the most conservative pathway whether it is human health, 
environment, protection of potable groundwater resources or management limits. The Technical Supplement 
to these guidelines (CCME 2008b) provides the risk-based screening levels for each pathway, including 
direct contact (ingestion and dermal contact) and vapour inhalation (indoor) for coarse and fine soil.  These 
two specific pathways (direct contact and vapour inhalation) for coarse grained soils have been selected as 
relevant as the ecological pathways are assessed through the application of the ESLs provided in the ASC 
NEPM (NEPC, 2013) and the groundwater on site is not a potable resource.  

The soil samples selected for TPH and BTEX analysis were all collected within the surface 1 m in the sandy 
fill layer and therefore the soil type sand has been selected as the most appropriate.   

4.2.2 Health Investigation Levels (HILs) 
Health investigation levels (HILs) are scientifically based, generic assessment criteria designed to be used in 
the first stage (Tier 1 screening assessment) of the assessment of potential risks to human health from 
chronic exposure to contaminants. The HILs have been derived for a range of metals and organic 
substances and are generic to all soil types. The HILs are based on four land use settings including HIL-A 
(residential with accessible soil), HIL-B (residential with minimal soil access), HIL-C (recreational, public 
open space) and HIL-D (commercial / industrial).  
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PKC understand the site is proposed to be developed for mixed business and medium density residential 
land uses. Accordingly, HILs for the following land use categories have been applied to assessing the soil 
sample results: 

 HIL B (residential with minimal opportunities for soil access, includes high-rise buildings and 
apartments).  

 HIL D (commercial/industrial, includes shops, factories, offices and industrial sites). 

4.2.3 Asbestos Health Screening Levels 
The amended ASC NEPM (NEPC, 2013) includes Health Screening Levels (HSLs) for asbestos in soil, 
which are based on scenario-specific likely exposure levels, and adopted from Guidelines for the 
Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia (WA 
DoH, 2009).  

HSLs B and D (for high density residential land use and commercial/industrial land use, respectively) are 
considered appropriate.  

4.2.4 Ecological Based Guidelines 
4.2.4.1 General 
The amended ASC NEPM (NEPC, 2013) includes updated risk-based Ecological Investigation Levels (EILs) 
for selected organic and inorganic chemicals in soils. It is also incorporates the Ecological Screening Levels 
(ESLs) for petroleum hydrocarbons in soil. 

There are three land use scenarios considered for the EILs/ESLs: areas of ecological significance; urban, 
residential and public open space; and commercial/ industrial.  ESL and EILs have been adopted for the 
following exposure scenarios: 

 The urban residential and public open space exposure scenario.  This is equivalent to the combined 
exposure scenarios of residential A & B, and is therefore considered relevant for the site; and   

 The commercial /industrial scenario.   

EILs apply principally to the top 2 m of soil and are dependent on various other site specific soil 
physiochemical properties including grain size, pH and cation exchange capacity.  

4.2.4.2 Ecological Screening Levels (ESLs) 
The amended ASC NEPM (NEPC, 2013) includes ESLs for selected petroleum hydrocarbon compounds 
and total petroleum hydrocarbon fractions for assessment of risk to terrestrial ecosystems.  ESLs are 
provided for several land use scenarios and soil types. ESLs are relevant for the root zone in soil which 
corresponds to the top 2 m of the finished level of a site.  As identified above, the ESL for urban residential 
and for commercial/ industrial land use are applied. 

ESLs are provided for coarse and fine soils. Two soil types have been identified on site - sandy fill and 
natural clay.  As all soil samples analysed for TRH and BTEXN were collected from the sandy fill layer, the 
coarse soil values were applied.  

The ESLs selected for the site are provided in the Table 8 (attached) and summarised in Table 11 below. 

4.2.4.3 Ecological Investigation Levels (EILs) 
EILs for urban residential and for commercial/ industrial land uses have been applied for the DSI. Under the 
amended ASC NEPM (NEPC, 2013), a method is provided for the calculation of site specific EILs for zinc, 
copper, chromium (III) and nickel. Generic EILs are also available for lead, arsenic, and naphthalene.  Site 
specific EILs are calculated using the following formula: 

EIL = ACL + ABC 
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Where: 

ACL = Added Contaminant Limit. The ACL is calculated based on soil specific properties such as pH, cation 
exchange capacity (CEC) and clay content. 

ABC = Ambient Background Concentration, the ABC, is the naturally occurring level of the contaminant at 
the site. This can be measured by using the concentration of a soil sample collected at a reference site not 
impacted by the contaminant source. Two locations from nearby vacant residential lots (OL1 and OL2) were 
selected to provide the ambient back ground concentrations (ABC) (Figure 2). Four samples were collected 
from these locations and  analysed for metals, three of the samples reported similar concentrations however 
one sample (OL2_0.0_0.2) had elevated concentrations of arsenic, copper, lead, manganese and zinc (refer 
to Table 1 in attached Tables). This sample was not considered to represent the ambient background 
concentrations and was not included in the EIL calculation. The average metal concentrations from the three 
remaining samples (OL1_0.1-0.2, OL1_0.3-0.5, OL2_0.3-0.5) were used to determine the ABC.  Table 10 
(below) shows the results obtained for ABC: 

Table 9: Ambient Background Concentrations (ABC) 

Contaminant Units Average 
concentration 

Zinc  mg/kg 37 

Copper mg/kg 75 

Chromium mg/kg 19.33 

Nickel mg/kg 4.67 

 

Site specific soil characteristics including grain size, pH, cation exchange capacity are required to calculate 
the ACL. EILs have been calculated separately for the two soil types (sandy fill and natural clay) identified on 
site.  Site soil properties for EILs are summarised in Table 10 below:  

Table 10: Soil Properties Used in ACL Calculation 
Soil Property Units Average value used in 

ACL calculation (Sand) –  
Average value used in 
ACL calculation (Clay) 

pH pH Units 5.59  5.83 

Clay in soils <2um % (w/w) 20.50  43.57 
Cation Exchange 
Capacity Cmol/kg 9.78  20.83 

 

The EILs calculated for the site are provided in the Table 9 (attached) and are summarised in Table 11 
below. 

4.2.5 Management Limits 
In addition to the HSLs and ESLs, the amended ASC NEPM (NEPC, 2013) also includes ‘Management 
Limits’ that are designed to avoid or minimise the potential effects of petroleum hydrocarbons such as:  

 Formation of observable light non-aqueous phase liquids (LNAPL);  

 Fire and explosive hazards; and  

 Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services by hydrocarbons.  
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The Management Limits have also been considered in the DSI. The management limits are provided for 
coarse and fine soils. As noted previously, however, soil samples analysed for TRH and BTEXN were 
collected from the site fill materials and as such only sand (coarse) values were applied.   

4.3 Summary 
A summary of the relevant guidelines for the site are identified in  

Table 11 below: 
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4.3.1 Proposed Soil Investigation Levels 
 
Table 11: Proposed Soil Investigation Levels (in mg/kg) 

 ECOLOGICAL INVESTIGATION LIMITS MANAGEMENT LIMITS HEALTH INVESTIGATION LIMITS 

Analyte 
ESL - Urban 
residential / 

coarse 

ESL - 
Industrial 
/ Coarse 

EIL - Urban 
residential - 

coarse / 
fine 

EIL 
(Industrial) 

coarse / 
fine 

Manag. 
limits 
Urban 

Residential 

Manag. 
limits 

Commercial 
&  

Industrial 

HIL-B HIL-D 
CCME –

Residential 
– Coarse 

 

CCME –    
Commercial  

– Coarse 

Benzene 50 75 - - - - - - - - 
Toluene 85 135 - - - - - - - - 
Ethylbenzene 70 165 - - - - - - - - 
Total xylene 105 180 - - - - - - - - 
Naphthalene - - 170 / 170 370 / 370 - - - - - - 
F1 180* 215* - - 700 700  - 12,000 19,000 
F2 120* 170* - - 1,000 1,000  - 6,800 10,000 
F3 300 1,700 - - 2,500 3,500  - 15,000 23,000 
F4 2800 3,300 - - 10,000 10,000  - 21,000 RES 
Arsenic - - 100 / 100 160 / 160 - - 500 3,000 - - 
Cadmium - -   - - 150 900 - - 
Chromium (III) - - 420 / 420 680 / 680 - - - - - - 
Chromium (VI) - -   - - 500 3,600 - - 
Copper - - 205 / 355 265 / 355 - - 30,000 240,000 - - 

Lead - - 1,100 / 
1,800 

1,100 / 
1,800 - - 1,200 1,500 - - 

Mercury - - - - - - 1201 /   
302 

7301 / 
1802 - - 

Nickel - - 175 / 275  395 / 465  - - 1,2000 6,000 - - 
Zinc - - 170 / 370 170 / 370 - - 60,000 400,000 - - 
Total PAHs - - - - - - 400 4,000 - - 
Benzo[a]pyrene 1.4 1.4 - - - -   - - 
Carcinogenic PAHs 
(as B[a]P TEQ) - - - - - - 4 40 - - 
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 ECOLOGICAL INVESTIGATION LIMITS MANAGEMENT LIMITS HEALTH INVESTIGATION LIMITS 

Analyte 
ESL - Urban 
residential / 

coarse 

ESL - 
Industrial 
/ Coarse 

EIL - Urban 
residential - 

coarse / 
fine 

EIL 
(Industrial) 

coarse / 
fine 

Manag. 
limits 
Urban 

Residential 

Manag. 
limits 

Commercial 
&  

Industrial 

HIL-B HIL-D 
CCME –

Residential 
– Coarse 

 

CCME –    
Commercial  

– Coarse 

Phenol - - - - - - 45,000 240,000 - - 
Pentachlorophenol - - - - - - 130 660 - - 
Aldrin + Dieldrin - - - - - - 10 45 - - 
Chlordane - - - - - - 90 530 - - 
DDT, DDD & DDE - - - - - - 600 3,600 - - 
Notes: 
-  No guideline available 
1 denotes criteria for inorganic mercury 
2 denotes criteria for methyl mercury 
B(a)P TEQ – Benzo(a)pyrene toxicity equivalency quotient 
ESLs are of low reliability except where indicated by * which indicates the ESL is of moderate reliability 
TPH: 

F1 = C6-C10  
F2 = >C10 – C16  
F3 = >C16 – C35 
F4 = >C34 – C40
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4.4 Groundwater Investigation Levels  
4.4.1 General 
Assessment of groundwater should consider the risks posed to all potential receptors on and off the site. An 
evaluation of both the ecological and the human receptors and pathways of exposure is therefore required. 
Groundwater Investigation Levels (GILs) relevant to this investigation and adopted by the amended ASC 
NEPM (NEPC, 2013) include: 

 Groundwater HSLs for Vapour Intrusion (NEPC, 2013); 

 Australian Drinking Water Guidelines (ADWG) (National Health and Medical Research Council 
(NHMRC) and Natural Resource Management Ministerial Council (NRMMC) 2011); and 

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality ANZECC/ARMCANZ 
(2000). 

4.4.2 Human Health Based Assessment 
The application of human health based guidelines for groundwater requires an evaluation of exposure 
scenarios for the different water bearing zones. It is not expected that shallow or deep groundwater under 
the site and surrounding residential areas would be suitable for extraction and domestic use due to: 

 The perched and ephemeral nature of shallow groundwater under the site. 

 The generally low yields for groundwater in the deep aquifer. 

Accordingly, human exposure to groundwater is likely to only be via the following pathways: 

 Incidental exposure to shallow groundwater during excavations. 

 Inhalation of vapour from the shallow groundwater may also form a pathway for exposure to future site 
users.   

The amended ASC NEPM (NEPC, 2013) provides groundwater HSLs for inhalation exposures for TPH and 
BTEXN.  The HSLs are not, however, relevant if groundwater is at depths of less than 2 m bgl. Due to the 
shallow depth the HSLs cannot be applied to the perched water.   

Incidental worker exposure to groundwater during site excavations may occur. For the purpose of this 
investigation, the groundwater data will be assessed relative to the health-based ADWG (2011) criteria with 
a factor of 10 applied to account for the limited ingestion potential relative to the drinking water exposure 
assumptions. This is generally consistent with the approach described in the National Health and Medical 
Research Council (NHMRC, 2008) Guidelines for Managing Risks in Recreational Water, although is likely to 
represent a conservative assessment of potential risks. 

4.4.3 Ecological Based Assessment Criteria  
In accordance with the amended ASC NEPM (NEPC, 2013), the Ecological Investigation Levels used to 
evaluate the groundwater analytical results have been adopted from ANZECC/ARMCANZ (2000). These 
guidelines provide environmental based trigger values for concentrations of organic and inorganic chemicals 
in freshwater and marine aquatic environments. 

Due to the location of the site and potential down-gradient receptors (Port Kembla Harbour and Coomaditchy 
Lagoon), trigger levels for marine and freshwater aquatic ecosystems have been adopted. The 95% level of 
protection has been adopted. This protection level applies to ecosystems that could be classified as slightly-
moderately disturbed.  

4.4.4 Proposed Groundwater Investigation Levels 
The adopted screening levels are listed below in Table 12 (below).   
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Table 12: Proposed Groundwater Investigation Levels (µg/L) 
 

 Health Investigation Limits Ecological  Investigation Limits 

Analyte 
10 x NHMRC 2011 Drinking 

Water 
GIL (Marine Waters) 

– 95% protection 
GIL (Marine Waters) – 

95% protection 

BTEXN 
Benzene 10 700 950 
Toluene 8000  - - 
Ethylbenzene 3000  - - 
Total xylenes 6000 - - 
Naphthalene - 70 16 
Metals (mg/L) 
Arsenic* 0.1  - 0.013 
Cadmium* 0.02 0.0055 0.0002 
Chromium* 0.5 0.0044 0.001 
Copper* 20 0.0013 0.0014 
Lead* 0.1 0.0044 0.0034 
Manganese* 1 -  - 
Nickel* 0.2 0.07 0.011 
Selenium* 0.1 -  - 
Zinc* - 0.015 0.008 
Mercury* 0.01 0.0004 0.0006 
Phenols  
Phenol  - 400 320 
2-Chlorophenol 3000 -  - 
2.4-Dichlorophenol 2000 - - 
2.4.6-Trichlorophenol 200 -  - 
Pentachlorophenol 100 22 10 
Polycyclic Aromatic Hydrocarbons  
Naphthalene -  70 16 
Benzo[a]pyrene 0.01 - - 
Acidity  
Sulfate as SO4 - Turbidimetric 5000  -  
Nutrients  
Ferrous Iron  - 0.91 - 
Nitrite as N 30  - - 
Nitrate as N 500  - - 
Organochlorine Pesticides (OCP) 
Heptachlor 3 -   
Endrin  - 0.008 0.02 
Endosulfan sulfate 300 0.1 0.2 
4.4`-DDT 200 - - 
Methoxychlor 3000  - - 
Sum of Aldrin + Dieldrin 3  - - 
Organophosphorus Pesticides (OPP)  
Diazinon 30  - - 
Chlorpyrifos 100 0.009 0.01 
Parathion 100  - - 
Ethion 30 -  - 
Azinphos Methyl 30  - - 
Notes 
-  No guideline available 
* denotes units for metals are in mg/l   
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5.0 INVESTIGATION RESULTS 
5.1 Subsurface Observations 
The majority of the site is underlain by fill materials, with only locations BH1, BH6, TP29 and TP30 (southern 
site boundary) and TP8 (eastern boundary) intersecting natural soils from the ground surface.  The fill was 
typically less than 0.5 m thick, but was reported to be up to 2 m thick along the southern, north western and 
northern boundaries of the site (TP5, TP13, TP16, TP20, TP26 and TP27). The fill generally consisted of 
brown-black, silty clay and sandy clay. Coal washery reject (CWR) fill material was reported at 10 
investigation locations (TP03, TP06, TP09, TP11, TP12, TP15, TP16A, TP27, BH02 and BH04), which are 
predominantly located in the southern portion of the site. Possible slag material was also reported at BH04, 
whilst fragments of concrete, glass, brick, ceramic pipe, timber and tiles were observed in near surface fill at 
a small number of locations.   

Suspected asbestos containing materials (ACM) were observed in test pits adjoining the Reservoir Street 
site boundary (locations: TP12A, TP16A and TP16B) located in the northeast of the site, and in the central-
southern portion of the site at TP 10, TP11 and TP15. Samples were taken for laboratory confirmation.  Test 
pit locations TP12A, TP16A and TP16B were abandoned due to the presence of suspected ACM. 

The natural soil layer underlying the fill (where present) consisted of gravelly silty clay and clay.  Soils overlie 
bedrock which was typically intersected at less than 1 mbgl, but is greater deeper in the central-southern 
parts of the site (eg at BH1 – BH6, TP14 and TP25) and along Electrolytic Street (at TP26 and TP28).  

Fill and natural soils were typically dry to slightly moist, although wet ground and seepage of water was 
identified at TP20, TP26, TP27 and BH4. 

Spoil containing asbestos was disposed of by PKC.        

Photographs of test pits and bore holes/well installations are presented in Appendix B.  Test pit, offsite hand 
auger and bore hole logs are included in Appendix C. 

5.2 Field Screening 
5.2.1 Field Screening for Volatile Organic Compounds 
Soil samples collected during test pitting and drilling were field head space screened for the presence of 
Volatile Organic Compounds (VOCs) using a field portable photoionisation detector (PID). The PID 
calibration certificates are provided in Appendix F. 

Results of PID field headspace screening of soil samples is provided in the bore hole logs located in 
Appendix C.  PID readings indicated no evidence of VOC contamination in the soils sampled.  All field 
headspace readings were 0.0 ppm. 

5.3 Soil Analytical Results 
Soil analytical results are presented in the summary Tables 1 to 9 attached in Appendix D. Laboratory 
certificates and chain of custody documentation are provided in Appendix E. 

5.3.1 Adopted Health Investigation Levels  
Metals 
Total metal concentrations were detected below the site adopted HILs for all soil samples submitted for 
analysis. A comparison of metals analytical soil results against site adopted HILs is presented in Table 1 
(Appendix D).   

TRH 
Results for TRH F1 (C6-C9), F2 (>C10 – C16), F3 (>C16 – C34), and F4 (>C34 – C40) petroleum hydrocarbons 
were below the limit of detection all the soil samples analysed with the exception of samples collected from 
test pits TP25 and TP28, located near to the Electrolytic Street site boundary.  These results are summarised 
below: 
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 F3 (>C16 – C34): Samples TP25_0.0_0.1 (700 mg/kg) and TP28_0.0_0.1 (1,330 mg/kg).  

In the absence of Australian health based investigation levels, the reported TRH detections at locations 
TP25_0.0_0.1 and TP28_0.0_0.1 were compared with the following Canadian investigation levels for 
petroleum hydrocarbons in coarse-grained surface soils for both the assessment of direct contact/ingestion 
and vapour inhalation exposure pathways for commercial and residential land use exposure scenarios. 

Table 13: Canadian Investigation Levels for Petroleum Hydrocarbons in Coarse Grained Soils 
Exposure 
Pathway  

Land Use TRH (C6-C10) TRH (>C10-C16) TRH (>C16-C34) TRH (>C34) 

Direct Contact 
(Ingestion and 
Dermal Contact)  

Residential 12,000 mg/kg 6,800 mg/kg 15,000 mg/kg 21,000 

Direct Contact 
(Ingestion and 
Dermal Contact)  

Commercial 19,000 mg/kg 10,000 mg/kg 23,000 mg/kg RES 

Vapour Inhalation 
(indoor) Residential 40 mg/kg 190 mg/kg N/A N/A 

Vapour Inhalation 
(indoor) Commercial 320 mg/kg 1,700 mg/kg N/A N/A 

Source: CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons 
(PHC) in Soil: Scientific Rationale Supporting Technical Document, dated January 2008. 
N/A – not applicable 
RES - Residual petroleum hydrocarbon formation. Calculated value exceeds 30,000 mg/kg and solubility limit for petroleum 
hydrocarbon fraction. 
 
There were no reported exceedances of the adopted Canadian investigation levels provided in Table 13.   
A comparison of TRH (and BTEXN) analytical soil results with the adopted health screening levels is 
presented in Table 2 (Appendix D).   

BTEXN  
Results for BTEXN were below the limit of detection for all the soil samples analysed with the exception of 
the sample collected from test pit TP28_0.0_0.1 (toluene 0.6 mg/kg and meta & para-xylene 0.5 mg/kg).  
These concentrations are at or only slightly greater than the limits of reporting. No health criteria are 
provided in the Canadian investigation levels for toluene and xylene. 

PAH  
Low concentrations (close to detect concentrations) of PAHs were detected for soil samples collected at 
sample locations TP10_0.0_0.1, TP25_0.0_0.1, TP28_0.0_0.1 and TP30_0.0_0.1. All PAH concentrations 
were well below the criteria.  

A comparison of PAH soil analytical results with the adopted health-based investigation levels is presented in 
Table 3 (Appendix D).   

OCPs and Phenols  
Results for OCPs and phenols were below the limit of detection for all the soil samples analysed. 
A comparison of OCPs and phenols soil analytical results with adopted health-based investigation levels is 
presented in Table 3 (Appendix D).   

Nutrients 
Results for nutrients were below the detection limit with the exception of Ammonia (1 sample), Total Kjeldahl 
Nitrogen (TKN) as N (5 samples), Total Nitrogen as N (5 samples) and Total Phosphorus as P (5 samples). 
No investigation levels were identified for nutrients. However, the following is noted: 
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 The concentrations of phosphorous are less than ecological investigations level of 2,000 mg/kg 
provided in the rescinded version of the NEPM (NEPC, 1999). 

 The nitrogen in the soils is all in the form of TKN, an organic essentially insoluble form of nitrogen. The 
samples analysed for nitrogen were collected from (apparently) reworked natural soils at TP20 and 
TP26, and filled ground (including CWR and slag) near to a suspected for septic tank at BH4.   The 
highest concentrations of TKN were reported in the reworked natural soils, and not in filled ground 
adjacent to a potential source of nitrogen (septic tank). On this basis, the concentrations of TKN are 
considered likely to represent natural conditions. 

The nutrient soil analytical results are presented in Table 5 (Appendix D).   

5.3.2 Adopted Ecological Investigation Levels  
Metals 
Site specific EILs were calculated for the two types of soil found on site: fill/sand and natural/clay.  

Fill/ Sand: In soil samples collected from the fill/ sand soil layer total metal concentrations were detected 
below the site adopted Ecological Investigation Levels (EILs) for all samples submitted for analysis, with the 
exception of arsenic (3 samples), copper (22 samples), and zinc (7 samples).  These COPC were detected 
at concentrations above the respective, site adopted, EILs for either urban residential or commercial / 
industrial land use scenarios.  These exceedances are summarised below:  

 Arsenic: three soil samples had concentrations of arsenic above the EIL for commercial/industrial 
(160 mg/kg) and urban residential (100 mg/kg) land use, ranging from 166 mg/kg (TP20_0.5_0.6) to 
209 mg/kg (TP25_0.9_1.0); 

 Copper: twenty-one soil samples had concentrations of copper above the EIL for commercial/industrial 
land use (265 mg/kg) and urban residential land use (205 mg/kg), ranging from 287 mg/kg 
(TP4_0.0_0.1) to 2,740 mg/kg (TP6_0.2_0.3). One sample (262 mg/kg at TP27_0.0_0.1) also had a 
concentration of copper above the EIL for urban residential (205 mg/kg) land use, but below the 
commercial/industrial EIL; and 

 Zinc: three soil samples had concentrations of zinc above the EIL for urban residential land use 
(310 mg/kg) and commercial/industrial (455 mg/kg) land use, ranging from 500 mg/kg (TP6_0.2_0.3) to 
529 mg/kg (TP8_0.0_0.1).  Four samples also had concentrations of zinc above the EIL for urban 
residential (310 mg/kg) land use, but below the commercial/industrial EIL.  Zinc concentrations for these 
four samples ranged from 369 mg/kg (TP16A_0.2_0.3) to 415 mg/kg (TP30_0.0_0.1). 

Natural/Clay: In soil samples collected from the natural/clay layer total metal analysis were detected below 
the site adopted EILs for all samples, with the exception of copper (3 samples) and zinc (2 samples).  These 
exceedances are summarised below:  

 Copper: soil concentrations detected above the EIL for commercial/industrial (355 mg/kg) and the EIL 
for urban residential (355 mg/kg) land use ranged from 436 mg/kg (TP27_0.0_0.1) to 717 mg/kg 
(TP27_0.5_0.6); and 

 Zinc: soil concentrations detected above the EIL for commercial/industrial (435 mg/kg) and urban 
residential (655 mg/kg) land use, ranged from 798 mg/kg (TP27_0.5_0.6) to 1150 mg/kg 
(TP26_1.5_1.6).  

A comparison of the metals analytical soil results with the adopted EILs is presented in Table 9 
(Appendix D).   

TRH  
Results for TRH F1 (C6-C9), F2 (>C10 – C16), F3 (>C16 – C34), and F4 (>C34 – C40) petroleum hydrocarbons 
were below the adopted ESLs for all the soil samples analysed with the exception of samples collected from 
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test pits TP25 and TP28, located near to the Electrolytic Street site boundary.  These results are summarised 
below: 
 
 F3 (>C16 – C34): Samples TP25_0.0_0.1 (700 mg/kg) and TP28_0.0_0.1 (1,330 mg/kg) were above the 

ESL for urban residential land use of 300 mg/kg, but below the ESL for industrial/commercial land use 
of 1,700 mg/kg.  

A comparison of TRH analytical soil results with the adopted ESLs is presented in Table 8 (Appendix D).   

BTEXN  
Results for BTEXN were below the ESL for all the soil samples analysed. Sample TP28_0.0_0.1 contained 
detect concentrations of toluene (0.6 mg/kg) and meta-para xylenes (0.5 mg/kg), which were below the 
respective ESLs for both urban residential and industrial/commercial land use exposure scenarios for both 
COPC.   

A comparison of BTEXN analytical soil results with the adopted ESLs is presented in Table 8 (Appendix D).   

5.3.3 Adopted Management Investigation Levels  
TRH  
Results for TRH F1 (C6-C9), F2 (>C10 – C16), F3 (>C16 – C34), and F4 (>C34 – C40) petroleum hydrocarbons 
were below the adopted Management Limits (MLs) for all the soil samples analysed. 
  
A comparison of TRH analytical soil results against adopted management limits is presented in Table 8 
(Appendix D).   

5.3.4 Adopted Asbestos Investigation Levels 
Asbestos 
Suspected asbestos containing materials were observed in test pits during soil sampling (TP12A, TP16A and 
TP16B).  Ten primary soil samples were analysed for asbestos identification in bulk samples.  Seven of 
these samples detected asbestos, within all containing chrysotile (white asbestos), five containing amosite 
(brown asbestos) and one containing crocidolite (blue asbestos). The seven samples with positive 
identification of asbestos containing materials were: TP10_0.0_0.1, TP11_0.1_0.2, TP12A_0.1_0.2, 
TP15_0.0_0.1, TP16A_0.9_1.0, TP16B_0.1_0.2 and TP20_0.5_0.6.  

Asbestos quantification analysis was completed by ALS laboratory and results compared against the 
amended ASC NEPM (NEPC, 2013) health screening levels for the residential B and commercial/industrial D 
land use scenarios.  All the samples analysed for asbestos were below the health screening level (0.001% 
weight for weight (w/w)) for asbestos fines and fibrous asbestos (<7mm).  One sample (TP10_0.0_0.1), 
however, contained 0.10% w/w of non-friable asbestos, which is above the adopted health screening levels 
for the residential B (0.04% w/w) and commercial/industrial D (0.05% w/w) land use scenarios.    

Comparison of the asbestos analytical results with the adopted health screening levels is presented in 
Table 6 (Appendix D).   

5.4 Groundwater Investigation Results  
5.4.1 Groundwater Conditions and Flow 
The depth to groundwater on 17 July 2013 ranged from 0.450 (D4) to 1.70 (D1) m below top of casing (btoc).  
Inferred groundwater flow based on previous investigations for the adjacent smelter and refinery (eg URS, 
2007) suggests a northerly direction of groundwater movement.    

No visual evidence of contamination (e.g. sheen) was observed during groundwater sampling.   

Groundwater gauging results are presented in the attached Table 10 and groundwater quality parameters 
are presented in the attached Table 11 (Appendix D).   
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5.4.2 Groundwater Chemical Analytical Results 
Groundwater analytical results are presented in Table 12 included in Appendix D. Laboratory certificates 
and chain of custody sheets are included in Appendix E.   

Groundwater samples were only able to be collected for analysis from the two existing (deep) wells on site 
(D1 and D4).  The four new shallow wells were dry.  

BTEX 

Results for BTEX were reported below the respective laboratory limits of detection for both groundwater 
samples analysed.  

TRH  

Results for TRH were reported below the respective laboratory limits of detection for both groundwater 
samples analysed.  

Metals 

Results for selenium and mercury were reported below the respective laboratory limits of detection for both 
groundwater samples analysed. Concentrations of other metals analysed were above the respective limits of 
detection, but below the site adopted GILs, with the exception of the following:   

Sample D1 

 Reported a concentration of chromium at 0.003 mg/L, above the ANZECC (2000) freshwater 95% 
trigger value of 0.001 mg/L; 

 Reported a concentration of copper at 0.163 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.0014 mg/L and ANZECC (2000) marine 95% trigger value of 0.0013 mg/L; 

 Reported a concentration of lead at 0.004 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.0034 mg/L; and 

 Reported a concentration of zinc at 0.105 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.008 mg/L and ANZECC (2000) marine 95% trigger value of 0.015 mg/L. 

Sample D4  

 Reported a concentration of chromium at 0.003 mg/L, above the ANZECC (2000) freshwater 95% 
trigger value of 0.001 mg/L; 

 Reported a concentration of copper at 0.062 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.0014 mg/L and ANZECC (2000) marine 95% trigger value of 0.0013 mg/L; 

 Reported a concentration of nickel at 0.015 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.0011 mg/L; and 

 Reported a concentration of zinc at 0.055 mg/L, above the ANZECC (2000) freshwater 95% trigger 
value of 0.008 mg/L and ANZECC (2000) marine 95% trigger value of 0.0015 mg/L. 

PAH, Phenols & OCPs 
Results for PAHs, phenols and OCPs were reported below the respective laboratory limits of detection for 
both groundwater samples analysed. 

Nutrients 
Results for nutrients were above the detection limit with the exception of nitrite as N. For both samples 
concentrations of nitrate as N were below the site adopted investigation limit of 10x NHMRC (2011) ADWG. 
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Given the apparent absence of impacts in soil and the location of the site in a recharge zone, the 
concentrations of nutrients in groundwater are likely to represent ambient background groundwater quality.  
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL 
Analytical data validation is the process of assessing whether the data is in compliance with method 
requirements and project specifications. The primary objective of this process is to ensure that the data of 
known quality are reported and to identify if data can be used to fulfil the overall project objectives. 

The data validation guidelines adopted are based upon the following data validation guidance documents 
published by the United States Environmental Protection Agency (USEPA) and the National Environment 
Protection Council (NEPC): 

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 
Review (EPA 540-R-10-011, dated January 2010); 

 USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods 
Data Review (EPA-540-R-08-01, dated June 2008); and 

 NEPC (April 2013). National Environmental Protection (Assessment of Site Contamination) 
Measure 1999, EPHC 2013, Canberra 

The process involves the checking of analytical procedure compliance and the assessment of the accuracy 
and precision of analytical data from a range of quality control measurements, generated from both field 
sampling and analytical programs. 

The specific elements that have been checked and assessed for this project are detailed below and 
presented in detailed data validation summary sheets presented in Appendix E. 

6.1 Quality Assurance (QA) Program 
The quality assurance elements of the program included a review of: 

 Preservation and storage of samples upon collection and during transport to the laboratory; 

 Sample holding times; 

 Use of appropriate analytical and field sampling procedures; 

 Required limits of reporting; 

 Frequency of conducting quality control measures; and 

 The occurrence of apparently anomalous results, e.g. laboratory results that appear to be inconsistent 
with field observations or measurements. 

6.2 Quality Control (QC) Program 
The quality control elements of the program included a review of the results for: 

 Laboratory blanks; 

 Laboratory duplicates; 

 Field duplicates; 

 Field triplicates; 

 Laboratory internal standards and calibration blanks; 

 Matrix spike results; 

 Surrogate recoveries; and 
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 The Relative Percent Difference (RPD) between duplicate quality control sample results. 

6.3 Quality of Analytical Data Results 
QC samples collected in the field during the investigation included: 

 Three intra-laboratory duplicate soil samples; 

 Three inter-laboratory duplicate soil samples; 

 Three soil trip blanks (one per day for soil sampling);  

 Four rinsate blanks (three collected during soil sampling, one collected during groundwater sampling).  

In addition to field QC samples, the laboratory prepared and analysed the following QC samples with each 
laboratory batch: 

 Laboratory duplicates; 

 Laboratory blanks; 

 Surrogate spikes; 

 Matrix spikes; and 

 Laboratory control samples. 

6.4 Quality of Analytical Data Results 
Analytical results for QC data are presented in Tables 7a and 7b for soil and Table 13 for groundwater 
(Appendix D). Detailed laboratory QC data is presented in the analytical reports in Appendix E. 

6.5 Data Validation Results 
Accuracy and precision measurements from the appropriate QC check samples were compared with the 
analytical DQOs to assess the quality of the analytical data. The primary objective of the data validation 
process was to ensure that the data reported is suitable to be used to achieve the investigation objectives.   

On the basis of the analytical data validation procedure employed, the overall quality of the soil and 
groundwater analytical data produced is considered to be of an acceptable standard for interpretative use. 
However, some of the outliers were: 

Soil Batch (EW1301886) 
 The laboratory duplicate (LD) relative percentage difference (RPD) for arsenic, zinc and total 

phosphorus as P in samples TP30_0.0-0.1_25/06/13 and TP26_0.5-0.6_25/06/13 exceed 
laboratory based limits. This is likely due to sample heterogeneity in soil samples.  This is not 
expected to affect the validity of this batch. 
  

 Outside laboratory limits RPD results were observed for total metals and sum of PAHs between the 
primary/duplicate samples TP25_0.0-0.1 and QC100 and primary/duplicate TP5_0.5-0.6/QC102 
respectively. This may be due to the sample heterogeneity. The highest value was used for 
reporting purpose, as a conservative measure.  

 
 Outside laboratory limits RPD results were observed for total metals and between the 

primary/triplicates samples TP25_0.0-0.1/QC200, TP8_0.0-0.1/QC201 and TP5_0.5-0.6/QC202 
respectively. This may be due to different techniques used for the two laboratories and it is not 
expected to affect the quality data of this batch. As a conservative measure the highest value was 
used for reporting purpose. 
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Soil Batch (ES1322093) 
 The LD relative percentage difference (RPD) for manganese in sample BH5-1.0-09/10/13 exceeds 

laboratory based limits. This is likely due to sample heterogeneity in soil samples.  This is not 
expected to affect the validity of this batch. 

 
Groundwater Batch (ES1316167) 

 The matrix spike recovery for ammonia as N, nitrite plus nitrate as N (NOx) and reactive silica were 
not determined due to background level greater than or equal to four times spike level.   
            
   
  
  



 
DSI - DETAILED SITE INVESTIGATION, FORMER PORT 
KEMBLA PRIMARY SCHOOL, PORT KEMBLA, NSW 

  

16 December 2013 
Report No. 137623028-003-R-Rev0 32  

 

7.0 DISCUSSION AND CONCLUSIONS 
A DSI has been completed at the site with the principal objective of assess for the presence and extent (if 
any) of the soil and groundwater contamination resulting from historical activities which occurred at the site 
and surrounding properties. Golder understands the DSI was commissioned by PKC to support the proposed 
divestment for potential future mixed business and medium density residential land use.  

Based on the scope of works completed at the site, the following conclusions are made: 

Soil  

 The investigation indicates the site is underlain by a generally thin layer of fill material, typically 
consisting of silty clay and sandy clay. Coal washery reject was reported to be present in approximately 
one-third of the locations, whilst asbestos was positively identified at seven locations, situated in the 
northern and central portions of the site. 

 Natural soils typically comprising gravelly silty clay and clay underlie the fill, under which is volcanic 
bedrock generally encountered at approximately 1 mbgl.  

 The concentrations of the chemicals of interest were not reported greater than the limits of reporting 
and/or health investigations levels adopted for the proposed mixed business and medium density 
residential land use.  Nutrients reported at concentrations greater than the limit of reporting are 
considered to represent ambient background soil conditions. 

 The concentrations of arsenic (3 samples), copper (22 samples) and zinc (7 samples) exceeded the 
adopted ecological investigation levels (EILs).   

 The concentrations of total recoverable hydrocarbons (TRH) F3 (>C16 – C34) in samples from test pits 
TP25 and TP28 located near to the Electrolytic Street were greater than the residential ecological 
screening levels (ESLs). 

 Asbestos containing material was detected in samples collected from the test pits TP10, TP11, TP12A, 
TP15, TP16A, TP16B and TP20 – located in the central and northern portion of the site. Analysis 
indicated that one sample (TP10_0.0_0.1) had a concentration of non-friable asbestos above the 
investigation value for residential B (0.04%) and commercial/industrial D (0.05% w/w) land use 
scenarios.  

 The presence of the chemicals of interest greater than the ecological assessment criteria, asbestos and 
general fill material may require future management in residential portions of the site (if redeveloped for 
this purpose), which could include on site retention (eg placement under road reserves/pavements) and 
management through the implementation of an environmental management plan (EMP).  

Groundwater 

 Shallow monitoring wells were installed near locations where water seepage was reported during soil 
investigations. However, groundwater did not accumulate in these wells and consequently were not 
sampled. This tends to suggest that any shallow groundwater under the site (including that observed by 
Golder (November 2012)) is likely to be perched, of limited extent, potentially ephemeral and therefore 
have limited potential uses. 

 Groundwater levels in two deep (fractured rock) monitoring wells installed at the site ranged from 0.450 
(D4) to 1.70 (D1) m below top of casing (btoc).  Inferred groundwater flow based on groundwater level 
measurements and previous investigations is towards the north (URS, 2007). Since the site is located 
on a ridge and is likely to represent a recharge zone and groundwater divide, groundwater movement in 
other directions (including south towards Coomaditchy Lagoon) is also possible.  

 The concentrations of the chemicals of interest were not reported greater than the limit of reporting or 
investigation levels, with the exception of: 
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 Copper and zinc, which are greater than the ANZECC (2000) marine ecosystems criteria. 

 Chromium, copper, lead, nickel and zinc, which are greater than the ANZECC (2000) freshwater 
ecosystems criteria. 

The concentrations of these chemicals of interest are likely to represent ambient background 
groundwater quality, given the industrial history of the region, the similarity in the concentrations of 
metals in soils on site and at background soil sample locations, and the location of the site in a 
recharge zone. On this basis, management of groundwater under the site is not considered to be 
required. 
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8.0 LIMITATIONS AND USE OF THIS REPORT 
Your attention is drawn to the document “Limitations”, which is included in Appendix G of this report.  The 
statements presented in this document are intended to advise you of what your realistic expectations of this 
report should be.  The document is not intended to reduce the level of responsibility accepted by Golder, but 
rather to ensure that all parties who may rely on this report are aware of the responsibilities each assumes in 
so doing. 
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1.0 INTRODUCTION 
Golder Associates Pty Ltd (Golder) has prepared this sampling and analysis quality plan (SAQP) for a 
detailed site investigation (DSI) at the former Port Kembla Primary School, located on Military Road, Port 
Kembla, NSW (the site). The location and layout of the site is shown on Figure 1 (attached). 

Golder understands the purpose of the DSI is to characterise the condition of the site to support divestment 
for potential future mixed business and residential use.  

The SAQP defines the field works to be carried out at the site and presents specific quality assurance and 
quality control details to be employed during the DSI.  

The background information provided in the following sections of the SAQP is taken from the Phase 1 
Environmental Site Assessment (ESA) (Golder, 2012) conducted for the property. 

 

2.0 SITE INFORMATION  
2.1 Site Location  
The location of the Site is shown in Figure 1.  Table 1 presents a summary of the Site identification details. 

Table 1: Summary of Sites Details 

Site Name Former Port Kembla Primary School 

Street Address Military Road 

City, State, Postal Code Port Kembla, NSW, 2505 
Country Australia 

Legal Description  Lot 1 in Deposited Plan 811699 at Port Kembla, Local Government Area 
Wollongong, Parish of Wollongong, County of Camden. 

Ownership Port Kembla Copper Pty Ltd 
Zoning B4 – Mixed Use
Land Area 2.19 hectares 
 
The Site is approximately trapezoidal in shape and covered with grass in the south eastern and north 
western portions. The central portion of the Site (surrounding the partially demolished remaining school 
building) is paved with concrete. Bitumen basketball and netball courts are located immediately to the north, 
north west and north east of the former building.  

 
2.2 Surrounding Land Use 
The main land uses surrounding the Site are summarised below: 
 

 North: Electrolytic Street, beyond which is the former PKC smelter and refinery and other heavy 
industrial sites. 

 North east: Reservoir Street, beyond which is MM Kembla Pty Ltd (heavy industry). 

 East: Marne Street, beyond which is residential land. 

 South: Military Road, beyond which is residential land. 

 West: Military Road, beyond which is residential and commercial/light industrial land. A BP petrol station 
is located approximately 100 m west of the Site. 
 

The Site is approximately 900 m south of Port Kembla Outer Harbour, 750 m northeast of Coomaditchy 
Lagoon and 700 m west of the Tasman Sea. 
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2.3 Site History 
The current Certificate of Title indicates the Site is owned by Port Kembla Copper Pty Ltd. The Site was used 
as a primary school from 1916 until 2002. 

A review of aerial photographs indicates the land use surrounding the Site has remained relatively constant 
since 1951, consisting of: 

 North and north east – heavy industry. 

 East and south – residential. 

 West and north-west – residential and commercial. 

Historical quarrying and filling appears to have occurred approximately 200 m east of the Site.   

 

2.4 Topography 
The building which remains on Site (see Figure 2) is located on the crest of a hill, with the ground surface 
sloping down from the building in every direction.  The steepest slopes are towards the north and south east. 
The topographic map (10m contour interval) of the area indicates that the elevation of the Site ranges from 
20m AHD at the northern tip of the Site to 30m AHD in the southern portion of the Site. The topographic map 
indicates that the Site exists on the northern end of a ridgeline that runs from the north-west to south-east.   
 
Retaining structures/embankments border the Site along Electrolytic Street and Reservoir Street. The Site is 
approximately 3m higher than Electrolytic Street in the north and approximately 1.8m higher near the 
intersection of Electrolytic and Reservoir Streets. The Site is approximately 2 m higher than the adjacent 
ground level along Marne Street.  

 

2.5 Geology and Hydrogeology 
Geological and hydrogeological information for the Site and/or surrounding area (250 m) is summarised in 
Table 4. 

Table 2: Geological and Hydrogeological Information 

Geology 

The Geological Survey of N.S.W. Department of Mineral Resources 
Geological Series 1:100,000 Sheet of Wollongong – Port Hacking 9029-
9129 maps the geology underlying the Site as the Dapto Latite, described 
as melanocratic, coarse grained and porphyritic Latite.  URS (February 
2006) intersected the Dapto Latite under the Site at depths ranging from 
4.4 mbgl (monitoring well D1) to 5.2 mbgl (monitoring well D4). 
 
Weathered Dapto Latite was observed to crop out in several areas 
surrounding the school, including: 

 Adjacent to Military Road (near the school building) 

 At the intersection of Marne Street and Military Road (in the grass 
verge next to the foot path) 

 Near the intersection of Reservoir Street and Marne Street (in the 
grass verge next to the foot path) and 

 Near the intersection of Electrolytic Street and Military Road (near 
the western corner of the Site. 

 
The materials overlying bedrock were reported by URS (February 2006)  
as fill or possible fill to between 0.8 mbgl (metres below ground level) in 



SAQP FORMER PORT KEMBLA PRIMARY SCHOOL 

  

20 June 2013 
Report No. 137623028_001_RevA 3 

 

monitoring well D1 and 0.5mbgl in monitoring well D4, overlying natural 
clay and silt soils.  
According to Graeme Waller and Associates (August, 1996), possible 
slag and coal washery reject (CWR) were present in the western corner of 
the site. Also, slag and CWR were observed during the Site walkover on 8 
June 2012, at the ground surface in the northern and western portions of 
the site. (Golder, 2012) 

Approximate Depth to 
Groundwater 

Two groundwater monitoring wells (D1 and D4 - see Figure 2) exist at the 
Site, forming part of the groundwater monitoring network for the adjacent 
PKC smelter and refinery. During the July 2011 monitoring round the 
water level in these wells were 3.80 mbgl (D1) and 5.90 mbgl (D4) 
(Golder 2011). Groundwater elevations at these wells were 29.67 mAHD 
(D1) and 25.51 mAHD (D4). Both of the wells are installed in bedrock, 
were identified during the Site walkover on 8 June 2012, and appear to be 
intact. 

Inferred Groundwater Flow 
Direction 

The Site is located at the crest of a hill and is likely to form a local 
recharge area and groundwater divide.  Groundwater in the Dapto Latite 
is known to move north towards Port Kembla Harbour (Golder, 2011) and 
may also move southwest toward Coomaditchy Lagoon. Possible perched 
groundwater appears to be moving north towards Electrolytic Street, 
based on observed seeps from the retaining wall along this boundary. 

 

2.6 Previous Investigations 
Seven reports obtained from PKC provided information on the condition of the Site – in particular the 
potential for contamination at the Site.  A summary of the scope of works and outcomes of these 
investigations are presented in the following sections.   

Graeme Waller & Associates (August 1996) Environmental lead Assessment Port Kembla Public 
School. 

Graeme Waller and Associates conducted an assessment of lead in the surficial soils of the Port Kembla 
Public School. The report was submitted to the NSW Department of School Education. The report identified 
potential sources of lead impacts as airborne particulate fallout from both motor vehicle emissions and 
industrial sources, and from lead based paints. 

Many of the soil samples collected across the Site were described as containing fused black material 
(possible slag), black grit, and black shale (possible coal washery reject).  The samples with the highest 
concentrations of lead generally coincided with the presence of these materials in the soil.  

Port Kembla Copper (October 2000) Port Kembla Community Soil Monitoring Programme Post 
Establishment Soil Plot Report. 

PKC undertook an investigation into the long term impacts of lead emissions from the smelting and refining 
operations on soil quality with the Port Kembla area. The investigation included establishment of 12 soil 
monitoring plots of imported virgin excavated natural material (VENM) soil of known chemical composition 
that were capped with turf. This report outlines the initial placement of the soil plots (one of which is situated 
within the Site) and the initial baseline analysis of the soil. The results of subsequent sampling (if conducted) 
were not able to be located in PKC’s archives. 

Graham Brooks and Associates (February 2002) Heritage Assessment Port Kembla Public School 
February 2002. 

Graham Brooks and Associates prepared a heritage assessment for PKC prior to their purchase of the Site. 
The assessment outlined the historical context of the former Port Kembla Primary School and provided an 
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assessment of heritage significance of the Site and buildings present on the Site. The assessment identified 
that the first school building was constructed in 1916 (after the Electrolytic Refining and Smelting (ER&S) 
company began operations in Port Kembla in 1907 (Wollongong Council Website)).  An extension to the 
northern portion of this was indicated to have occurred in 1931. Construction of the former infants school 
building commenced in 1952, with the building being opened in 1953. A description is provided of the 1916 
building as being “covered with an asbestos slate roof” and two sheds that existed along the Electrolytic 
Street and Reservoir Street boundaries are identified as having corrugated asbestos roofing.  

Port Kembla Copper (July 2002) Internal Memorandum Old Port Kembla Primary School Soil 
Assessment. 

PKC undertook a soil assessment at the Site in June 2002, with samples collected from six areas of the Site. 
The samples were collected from 0-50 mm and 100-150 mm below ground level at five locations within each 
of the six areas (total of 60 samples). The samples were analysed for arsenic, cadmium, chromium, copper, 
nickel, lead and zinc.  

The results of analysis are summarised as follows: 

 Arsenic results were less than NEPM1 HIL2-A, HIL-D, HIL- E and HIL-F. Four sample results exceeded 
EIL3 criteria. 

 Cadmium results were less than HIL-A, HIL-D, HIL- E and HIL-F. Nine sample results exceed EIL 
criteria. 

 Chromium results were less than HIL-A, HIL-D, HIL-E and HIL-F and EIL criteria.   

 Nickel results were less than HIL-A, HIL-D, HIL- E and HIL-F and EIL criteria. 

  Zinc results were less than HIL-A, HIL-D, HIL-E and HIL-F. 18 sample results exceed EIL limits. 

 Copper:  

 17 results exceeding HIL-A,  

 one results exceeding HIL-D,  

 five results exceeding HIL-E, 

 No results exceeding HIL-F, and 

 55 sample results exceed EIL criteria. 

 Lead: 

 10 results exceeding HIL-A,  

 No results exceeding HIL-D,  

 2 results exceeding HIL-E, 

 No results exceeding HIL-F, and 

 2 sample results exceed EIL criteria. 

Notes:  1 NEPM classification as previous NEPM 1999. 
 2 HIL - Health Investigation Level   3 EIL - Ecological Investigation Level 
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Zweep & Connolly (2002) Valuation and Acquisition Report on Commercial Development Property at 
Military Road Port Kembla 2505. 

Zweep & Connolly prepared a valuation report for the Site in 2002. The report identified potential impacts at 
the Site related to filling and fallout from the adjacent PKC copper smelter. 

URS (February 2006) Soil and Groundwater Investigation Port Kembla Copper Smelter Facility, Port 
Kembla NSW. 

URS was engaged by PKC to undertake a soil and groundwater investigation of the PKC smelter and 
refinery. These works were commissioned in response to the Site being declared as presenting a potential 
significant risk of harm by the NSW Department of Environment and Conservation (DEC) on 13 February 
2004. The chemicals of interest identified in the declaration were arsenic, cadmium copper lead manganese 
sulfate and zinc and groundwater acidity. 

Two monitoring wells (D1 and D4) were installed within the former Port Kembla Primary School (refer to 
Figure 2) as part of the URS investigation. These wells were installed to assess (background) groundwater 
quality upgradient of the PKC smelter and refinery. 

Soil samples collected during installation of the two monitoring wells at the Site (D1 (1-1.5m and 4.2-8m) and 
D4 (1.5-2m and 5.4-8m)) each had concentrations of copper greater than the EIL criteria, and sample D4 
5.4-8 exceeded the HIL-A copper criteria, but was less than HIL- D, HIL-E and HIL-F. The concentrations of 
other metals in the samples collected from D1 and D4 were less than the HIL and EIL criteria. 

Groundwater sampled from monitoring well D4 did not have concentrations of the chemicals of interest 
greater than the ANZECC 2000 marine 95% trigger values, with the exception of copper (0.01 mg/L) and 
zinc (0.024 mg/L). Well D1 was dry and was not sampled. 

URS (November 2007) Groundwater Monitoring Port Kembla Copper May 2007 Round. 

URS was engaged by PKC to conduct a round of groundwater monitoring at all accessible monitoring wells 
located on and surrounding the PKC smelter and refinery. The chemicals of interest in groundwater were 
identified as arsenic, cadmium, copper, lead, manganese, nickel, and zinc. 

Groundwater samples were collected from monitoring wells D1 and D4 during this round of monitoring. The 
concentrations of the chemicals of interest were less than the ANZECC 2000 marine 95% trigger values, with 
the exception of the following: 

 Monitoring well D1 - copper (0.03 mg/L) and zinc (0.032 mg/L) 

 Monitoring well D4 - copper (0.117 mg/L), nickel (0.09 mg/L) and zinc (0.078 mg/L).  
 

2.5  Potential Areas and Chemicals of Interest  
Table 3 below presents a summary of the potential areas of interest and respective chemicals of interest 
obtained from the Phase 1 ESA (Golder, 2012).  

Table 3: Potential Areas and Chemicals of Interest 
Key Areas of Interest Chemicals of Interest 

Areas Filled with slag and CWR 
(predominantly northern and western 
portions, but may be under large areas 
of the Site) 

Metals,  
Combustion 
Ammonia 

Asbestos cement fragments (Observed 
on concrete hard stand south of 
building) 

Asbestos 
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Key Areas of Interest Chemicals of Interest 

Surficial soil impacts from historical 
fallout of airborne deposits from nearby 
industrial activities 

Metals 

Lead Paint residue - in soil surrounding 
(demolished  and remaining buildings) Lead 

Mounded/stockpiled soil of unknown 
composition 

Unknown, but may include metals, ammonia, 
general waste and combustion hazard 

Areas of demolished 
buildings/demolition works Asbestos, Lead 

Seepage water in northern portion of 
Site near Electrolytic Street Metals and ammonia 

Septic tank Nutrients, metals, organic compounds 
Off-Site 
Petrol Station on Church Street  TPH, BTEX, PAH, Lead 
Former quarry 200m East of the Site  Unknown 
Port Kembla Copper  Metals 
Key:  
Metals - arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, selenium & zinc 
 

It is noted that since the Site is located on the crest of a hill and forms a high point compared to the 
surrounding land, contaminants associated with surrounding properties are considered unlikely to impact 
upon soil, groundwater or surface water quality at the Site. 

3.0 DATA QUALITY OBJECTIVES, ASSURANCE & QUALITY 
CONTROL 

The Data Quality Objectives (DQOs) process is used to define the type, quantity and quality of data needed 
to support decisions relating to the environmental condition of a site.  Application of the seven-step DQO/DQI 
planning approach (provided in Appendix IV of Guidelines for the NSW Site Auditor Scheme (NSW DECC 
2006)) to the former Port Kembla Primary School assessment is outlined below. 

3.1 State the Problem 
The former Port Kembla Primary School has been historically used as a school from 1916 until 2002, when it 
was purchased by PKC. As a result of filling and activities undertaken adjacent to the property (heavy 
industrial and residential land), the site may have been contaminated. Detail on potential areas and types of 
contamination are provided in Section 2.5.  

3.2 Identify the Decisions 
Assessment of the site is to focus on potential human health and environmental risks associated with 
potential contamination. The decisions that need to be made on the contamination status of the site include: 

 Whether contamination exists in soils or groundwater at the site that would preclude a range of land 
uses and pose a risk to identified receptors; and 

 If such contamination is encountered through the characterisation assessment proposed, assess 
feasible management options. 

The site will be considered not to pose a risk if analytical results for the media sampled and analysed are 
less than the adopted site criteria, or are determined by a site specific risk assessment not to represent an 
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unacceptable risk.  Where an unacceptable risk is indicated by the DSI results, management options will 
need to be considered to allow future beneficial use of the site.  

3.3 Identify Inputs to the Decision 
The primary inputs to assessing the presence of contamination in soil and groundwater will be as follows: 

 Assessment of the areas of potential contamination derived from information gathered during the Phase 
1 ESA; 

 Use of field investigation techniques to assess areas of contamination including the collection of soil 
and groundwater samples for field assessment and off-site laboratory analysis; 

 Assessment of the field measurement/observation (e.g. field screening with portable photo ionisation 
detector (PID) and field measurement of water quality parameters) and laboratory analytical results. 

 Assessment of the suitability of the data for the purposes of environmental assessment through 
application of data quality indicators (DQIs); 

 Assessment of health and environmental risk based on analysis of soil and groundwater samples for 
potential contaminants and comparison of the concentrations of these contaminants with the adopted 
assessment criteria ; and 

 If management/remediation is warranted, the response needs to be assessed as technically feasible, 
environmentally justifiable and consistent with relevant laws, policies and guidelines. 

3.4 Define the Study Boundaries 
The study boundaries are defined as follows. 

 The lateral extent of the Investigation Area is shown in Figures 1 and 2.   

 Depth of potential contamination is considered likely to be limited to the shallow soil profile (<4m depth) 
and the inferred depth to groundwater (based on local geology, site topography and surface water 
features identified in the area) approximately 1.5-2 mbgl; and 

 Environmental matrix being assessed - soil and groundwater. 

3.5 Develop a Decision Rule 
The soil and groundwater analytical data generated shall be compared with the adopted assessment 
guidelines (Section 6) and against background concentrations, where available and relevant. 

The soil and groundwater analytical QA/QC data shall be compared against the adopted acceptance criteria 
(Section 5.1) and may need to be disregarded should the data not meet the adopted acceptance criteria.  

Following the initial assessment, Golder would advise PKC if conditions potentially constituting Significant 
Risk of Harm under the CLM Act (1997) were encountered. 

3.6 Specify Limits of Decision Errors 
Data Quality Indicators are developed based on the following parameters: 

 P - Precision: A quantitative measure of the variability (or reproducibility) of data;  

 A - Accuracy: A quantitative measure of the closeness of reported data to the “true” value; 

 R - Representativeness: The confidence (expressed qualitatively) that data are representative of each 
media present on site; 
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 C - Completeness: A measure of the amount of useable data from a data collection activity; and 

 C - Comparability:  The confidence (expressed qualitatively) that data may be considered to be 
equivalent for each sampling and analytical event. 

The measures/criteria employed to enable review of these parameters are described below and detailed in 
(Section 5). 

Precision 
Field precision will be monitored through the use of Golder’s standard procedures (SOPs) and ensuring that 
these are complied with throughout the sampling event(s). Suitable criteria and/or performance indicators for 
assessment of laboratory precision include performance of intra-laboratory and inter-laboratory duplicate 
sample sets through calculation of relative percentage differences (RPD). 

Accuracy (Bias) 
Accuracy in the field activities will be monitored through the use of SOPs and ensuring that these are 
complied with throughout the sampling event(s). The closeness of the reported data to the “true” value is 
assessed through review of performance of:   

 Method blanks, which are analysed for the analytes targeted in the primary samples;  

 Matrix spike sample sets; and  

 Laboratory control samples.   

Representativeness 
To ensure representativeness of the field conditions, appropriate media will be sampled as identified in this 
SAQP. 

To ensure the data produced by the laboratory is representative of conditions encountered in the field, the 
following steps will be taken: 

 Blank samples will be analysedat the laboratory in parallel with field samples to confirm there are no 
unacceptable instances of laboratory artefacts; 

 Review of relative percentage differences (RPD) values for field and laboratory duplicates to provide an 
indication that the samples are generally homogeneous, with no unacceptable instances of significant 
sample matrix heterogeneities; and 

 The appropriateness of collection methodologies, handling, storage and preservation techniques will be 
assessed to ensure/confirm there was minimal opportunity for sample interference or degradation (i.e. 
volatile loss during transport due to incorrect preservation/transport methods/sampling technique for 
example). 

Completeness 
In assessing the completeness of the field data the following is considered: 

 All critical locations sampled; 

 Representative samples collected; and 

 An appropriately experienced sampling team is engaged in the investigation program. 

In validating the degree of completeness of the analytical data sets acquired during the program the 
following is considered: 

 Whether SOPs for sampling protocols have been adhered to; and 
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 Copies of all project chain of custody (COC) documentation are reviewed and presented. 

.   

Comparability 
In the event that the reported data sets are comprised of results from separate sampling events (eg 
groundwater), issues of comparability between data sets are reduced through adherence to the same SOPs 
on each data gathering activity.   

In addition the data will be collected by experienced samplers and NATA accredited laboratory 
methodologies will be employed in all laboratories. 

3.7 Optimise Design for Obtaining Data 
Sample locations have been selected based on the observed site conditions and site history.   

Sampling will target the areas of potential contamination (e g. septic tank, areas filled with slag and coal 
washery reject (CWR), mounded  stockpiles etc.), coupled with broader sampling across the site. 

The test pitting sampling will primarily be grid-based (30 m x 30 m) shallow sampling of soil to provide overall 
site characterisation data. A total of 24 test pit locations will be investigated. Six (6) boreholes locations will 
be drilled in the central portion of the site (surrounding the remaining building and septic tank) which is paved 
with concrete. Four shallow groundwater monitoring wells will also be installed. 

Two background soil samples will be collected from nearby vacant residential lots for the purpose of 
measuring ambient background concentrations (ABC) to allow calculation of ecological investigation levels 
(EILs). 

4.0 SAMPLING PROGRAM 
4.1 Potential Contamination Sources 
Based on the information collated and observations made as part of the Phase 1 ESA Site inspection, the 
targeted locations are presented in section 2.5 and include the following: 

 Areas filled with slag and CWR, predominantly northern and western portions of the Site; 

 Asbestos cement fragments (Observed on concrete hard stand south of building); 

 Surficial soil impacts from historical fallout of airborne deposits from nearby industrial activities; 

 Lead Paint residue - in soil surrounding (demolished  and remaining buildings); 

 Mounded/stockpiled soil of unknown composition; 

 Areas of demolished buildings/demolition works (main building),  

 Seepage water in northern portion of Site near Electrolytic Street, and; 

 Septic tank. 
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4.2 Soil Sampling Density and Scope  
The proposed investigation program is outlined below in Table 4. Proposed sample locations are shown in 
Figure 2.  

Table 4: Soil sampling Density and Scope 
Activity Details 

Service Location “Dial Before You Dig” underground utility location service is engaged to identify 
underground services prior to any intrusive work commencing. 

Number of 
Sampling 
investigation points 

30 sampling points on site are considered. 24 test pitting and 6 boreholes (4 of 
the boreholes will be converted into monitoring wells). 2 background sample 
locations will be collected from a nearby park. 

Test Pitting  A total of twenty-four test pit locations will be investigated using a  backhoe or 
small excavator on site. The test pits will continue to a minimum of 30 cm into 
the natural soil profile is intersected. The locations and elevations of the test 
pits will be recorded using a GPS. 

Soil Bores 
Clearance 

A total of six boreholes will be drilled on site. All boreholes will be cleared using 
hand auger to a depth of 1.2 metres mbgl and be drilled to a minimum 30 cm 
into the natural soil profile The locations and elevations of the soil bores will be 
recorded using a GPS. 

Soil Bores Drilled 
and Target Depth 

The six boreholes will be advanced to 2 m beyond the initial water strike, which 
is expected at 1.5 – 2 mbgl, based on the information obtained during the 
Phase 1 searches (including site topography, local geology and local 
hydrology). 

Drilling Technique Boreholes will be drilled using a truck mounted drill rig with solid stem augers. 
Push tubing will be used first to collect the soil samples.   

Soil Sampling Samples will be collected at the surface (directly below ground surface level) 
and at approximately 0.5 m intervals thereafter and/or where evidence of 
contamination is noted through field observations. Based upon field 
observations and PID screening, up to two samples per location will be 
nominated for laboratory analysis. This will include samples of natural soils 
underlying the filled soil profile. Ten litre soil samples will be collected from 
locations and profiles suspected to contain asbestos. 

Decontamination Soil sampling equipment is to be decontaminated between each sampling 
event using a contaminant-free detergent (Decon 90 or equivalent), followed by 
a rinse by potable water between each location. All drilling equipment is to be 
decontaminated prior to and on completion of each sampling location. The 
drilling rig will also be decontaminated on completion of the works. 

Field Records All boreholes will be logged in accordance with AS1726-1993 and the United 
Soil Classification System (USCS). 
Odours will be recorded by the Golder site supervisor during the collection of 
soil samples. The sample descriptions, sample numbers, results of all field 
measurements, will be recorded in the field logs and provided as an appendix 
to the DSI report. 

Sample 
Preservation 

Samples will be placed in tightly packed laboratory supplied containers to 
minimise headspace. Soil samples will be clearly labelled with unique sample 
identification numbers and stored in a chilled cooler box prior to dispatch to a 
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Activity Details 
NATA accredited laboratory, accredited for the selected analysis, under chain-
of-custody (COC) procedures. 

Disposal of Soil 
Cuttings 

Sampling location will be backfilled with the soil cuttings where possible, 
however the soil cuttings from drilling will be drummed on site in 205 L drums 
and will be disposed of by PKC (in accordance with NSW EPA requirements). 

Sample Analysis Samples will be tracked in the field and laboratory using COCs. Samples will 
be analysed for the following analytes: 
 Metals (10 metals*): Up to 2 primary samples per location 
 TRH / BTEX / PAH/ Phenols / OCPs: 1 primary sample per location 
 Ammonia as N**: 1 primary sample per location 
 Total N +TKN+NO2+NO3+NH3+Total Phosphorus** (4 location around 

the Septic Tank Area): Up to 2 primary samples per location  

 Asbestos (concrete hard stand south of building and demolished 
building areas and demolition fill): Up to 8 primary samples. 

 15 samples of natural soil materials collected from the site will be 
analysed for pH, cation exchange capacity and particle size 
distribution. 

Quality Control 
(QC) samples 

Three field duplicates and three field triplicates will be taken for the soil 
sampling program. QC samples will be analysed for the same analytes as the 
primary samples.  
Also, four rinsate blanks and four trip blanks will be taken (assuming a 4 day 
sampling program). Rinsate blank will be analysed for metals, TRH / BTEX / 
PAH/ Phenols / OCPs. Trip blank will be analysed for TRH C6-C10 and BTEXN.  
 

Notes: 
*Arsenic, cadmium, chromium, copper, lead, nickel, manganese, selenium, zinc and mercury. 
BTEX: Benzene, Toluene, Ethylbenzene and Xylene. 
TRHs: Total Recoverable Hydrocarbons 
PAHs: Polycyclic Aromatic Hydrocarbons 
OCPs: Organochlorine (OC) and Organophosphorous (OP) Pesticides 
** Nutrients 

If impacts are identified through the vertical delineation of the soil, additional analysis will only be scheduled 
following approval from PKC.   

4.3 Groundwater Sampling Density and Scope 
The proposed investigation program is outlined below in Table 5. Proposed sample locations are shown in 
Figure 2. 

Table 5: Groundwater sampling Density and Scope 
Activity Details 

Well Construction Four monitoring wells will be constructed using 50 mm diameter Class 18 
uPVC with machine slotted (0.4 mm) screen surrounded by a gravel pack 
across the targeted groundwater table. The gravel pack will be placed from the 
base of the borehole to 0.5 m above the well screen. A bentonite grout seal 
(approximately 0.5 m thick) will be placed above the screen/gravel pack. The 
bentonite will be hydrated to promote sealing.  Wells will be fitted with lockable 
caps and a steel gatic cover finished at ground level. 
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Activity Details 
Well Development Upon completion, each well will be developed by air lifting to remove fluids 

introduced during drilling. 
Well Gauging, 
Purging and 
Sampling 

Groundwater sampling is proposed one week after well development, using 
dedicated sampling equipment to avoid cross-contamination. Monitoring wells 
will be gauged pre-purging using an oil / water interface probe. The  

Decontamination Decontamination would not be required for groundwater purge and sample 
equipment as all this equipment is dedicated. The oil / water interface probe 
will decontaminated using Decon 90 solution and rinse by potable and 
deionised water between each location. 

Sample 
Preservation 

Samples will be placed in laboratory supplied bottles containing the appropriate 
preservatives. Samples stored in an ice chilled cooler-box whilst on site and in 
transit to the laboratory. 
Samples collected for metal analysis will be filtered in the field. 

Disposal of Purged 
Groundwater 

Development water, purge water and decontamination fluids will be drummed 
on site in 205 L drums and will be disposed of by PKC in accordance with 
NSW EPA requirements. 

Well Survey The newly installed wells will be surveyed to metres Australian Height Datum 
(mAHD) as well as the easting and northing coordinate locations (AMG). The 
survey will be commissioned by PKC. 

Sample Analysis Samples will be tracked in the field and laboratory using COCs. Samples will 
be analysed for the following analytes: 
 Metals (10 metals*): 6 primary samples  
 TRH / BTEX / PAH/ Phenols / OCPs: 6 primary samples 
 Ammonia as N, Total N +TKN+NO2+NO3+NH3+Total Phosphorus** : 

6 primary samples  
Quality Control 
(QC) Samples 

One field duplicate, one field triplicate will be taken for the groundwater 
sampling program. QC samples will be analysed for the same analytes as the 
primary samples.  
Also, one rinsate blank and one trip blank will be taken (assuming a 1 day 
sampling program). ). Rinsate blank will be analysed for metals, TRH / BTEX / 
PAH/ Phenols / OCPs. Trip blank  will be analysed for TRH C6-C10 and 
BTEXN. 

Monitoring well locations were chosen according to: 

Table 6: Monitoring Well Locations. 
Area/Source  Proposed Investigation Strategy Monitoring Well Location 

Filled ground To be based on observations from soil sampling 
program 

PS_MW1 
PS_MW2 
PS_MW3 
 

Septic Tank - Potential 
for leakage or overflow 
from septic tank. 

One groundwater monitoring wells in the vicinity 
of the septic tank. 

PS_MW4 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL 

5.1 Data Validation Assessment 
The assessment of the quality of the analytical data will be undertaken in accordance with guidance provided 
in the following: 

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, (EPA 
540/R-94/013, February 2002);  

 USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, (EPA 
540/R-99/008, October 1999) 

 NEPC, 1999 National Environmental Protection (assessment of site contamination) Measure 
(Amendment, 2013). 

The following table presents a summary of the requirements for QC samples and required data validation 
acceptance criteria. 

Table 7: Frequency of Quality Control Samples and Acceptance Criteria 
Quality Control 

Samples 
Required Frequency Acceptance Criteria 

Rinsate Blank 1 per day  No contamination present in the rinsate blanks 

Method Blanks 
(Laboratory 
Blanks) 

One per “process 
batch” and 1 per 20 
samples 

No contamination present in the method blanks 

Field Duplicate 
(Same Laboratory) 

1 per 20 samples If sample concentration <10x LOR no RPD 
If sample concentration >10 x LOR 
<20 x LOR RPD <50% 
>20 x LOR RPD <30% 

Field Triplicate 
(secondary 
laboratory) 

1 per 20 samples If sample concentrations <10 x LOR, no RPD limit 
If Sample concentration <20 x LOR, RPD <50% 
If Sample concentration >20 x LOR, RPD <30% 

Laboratory 
Duplicate 

1 per 10 samples If Sample concentration <10 x LOR, no RPD 
If Sample concentration <20 x LOR, RPD <50% 
If Sample concentration >20 x LOR, RPD <20% 

Matrix Spike One matrix for each 
soil type 
Or 1 per 20 samples 

% R  = 70-130 % 
RPD < 30% 
Also refer to laboratory control limits for MS/MSD and 
laboratory control samples 

Laboratory Control 
Samples 

One for each process 
batch 

Laboratory Control Limits (provided in laboratory 
certificates) 

Surrogates Where required by 
analytical method.  

USEPA surrogate recovery limits. 
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5.2 Laboratory Testing Protocols 
It is proposed that Australian Laboratory Services Pty Ltd (ALS) undertakes the primary and EnviroLab (ELS) 
the secondary analyses. ALS would sub-contract asbestos analyses to a laboratory NATA accredited for that 
analysis. ALS and ELS are NATA accredited for all other required analyses.  

5.3 Data Quality Objectives for Sample Analysis 
The data quality objectives for the field work and laboratory analysis will be implemented during the 
investigation works to ensure data is valid and complete for the site assessment.  The DQOs include the 
following: 

 The sampling program is to characterise the media in the vicinity of investigation locations; 

 The LOR will be targeted to be below the adopted criteria (See attached Tables 1 and Table 2)  

 Sample preservation, storage, and holding time of samples within acceptable limits; 

 Complete field and analytical laboratory sample Chain-of-Custody (CoC) procedures and 
documentation;  

 Analytical results for replicated samples, including field and laboratory duplicates and inter-laboratory 
duplicates, expressed as Relative Percent Difference (RPD); 

 Rinsate blanks will be collected at the frequencies given in Table 7, to assess whether cross-
contamination has occurred during field sampling.  Results are targeted to be below the laboratory limits 
of reporting; 

 Laboratory spikes, controls and surrogates are targeted to be within 70% and 130% to demonstrate the 
reliability of the laboratory results reported. 

 

6.0    ADOPTED SITE ASSESSMENT GUIDELINES 
It is understood that the amendment of the National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (NEPC, 1999) took effect on 16 May 2013 and includes repealing the original 
schedules to the NEPM and the substitution of new schedules.  

In the preparation of the DSI Report, Golder will adopt the following guidelines: 

6.1 Soil Investigation Levels 
6.1.1 Health Based Guidelines 
The revised NEPM includes updated risk-based Health Investigation Levels (HILs) for selected organic and 
inorganic chemicals in soils. It is also incorporates the health screening levels (HSLs) for petroleum 
hydrocarbons in soil, soil vapour and groundwater derived by the Cooperative Research Centre for 
Contamination Assessment and Remediation of the Environment (CRC CARE) (CRC CARE, 2011). The soil 
HSLs replace the NSW EPA (1994) Contaminated Sites: Service Station Guidelines (1994) and include 
criteria for BTEX, naphthalene and TRH. 

The HSLs have been developed to provide assessment of chronic human health risks and do not consider 
issues such as aesthetics, explosion risks or environmental considerations. The soil HSLs, for vapour 
intrusion, are also considered to be protective of direct contact and the direct contact pathway has not been 
assessed separately. Different soil HSLs are provided for a variety of exposure settings including: low-high 
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density residential; recreational/open space; and commercial / industrial land uses. Different soil HSLs have 
also been derived for different soil types i.e. sand/silt/clay and different depths of impact. 

The following assessment criteria have been adopted when evaluating the reported soil analytical results: 

 HILs: Based on the current land use zoning, HIL Level A (residential with garden / accessible soil, 
includes childcare  and primary schools),  HIL B (residential with minimal opportunities for soil 
access,includes high-rise buidlings and apartments) and HIL D (commercial/industrial, includes shops, 
factories, offices and industrial sites) are the appropriate HILs for assessing the soil analytical results; 
and 

 HSLs:  For the current investigation, the soil vapour intrusion HSLs – A, B and D for low-high density 
residential use and commercial/industrial use are considered appropriate. Rationale for selection of the 
applied HILs is detailed below. The soil types to be applied to deriving the appropriate HIL values will be 
based on the soil assessment results 

Table 8::Rationale for Assessing Soil Analytical Results using Soil HSLs for Vapour Intrusion 
Criteria Rationale 

Land use As the site is located within a mixed use zoning (residential/industrial), the HSLs for ‘low –high 
density residential and commercial use’ were adopted.  

 
6.1.2 Health Screening Levels (Asbestos) 
The revised NEPM includes Health Screening Levels (HSLs) for asbestos in soil, which are based on 
scenario-specific likely exposure levels, and adopted from Guidelines for the Assessment, Remediation 
and Management of Asbestos-Contaminated Sites in Western Australia (WA DoH 2009).  

For the current investigation, the asbestos contamination in soil HSLs – A, B and D for low-high density 
residential use and commercial/industrial use are considered appropriate.  

6.1.3 Ecological Based Guidelines 
The revised NEPM (NEPC, 1999) also requires that ecological assessment be considered on all sites, even 
those with no significant ecological environments. The revised NEPM includes updated risk-based Ecological 
Investigation Levels (EIL) for selected organic and inorganic chemicals in soils. It is also incorporates the 
Ecological Screening Levels (ESLs) for petroleum hydrocarbons in soil. 

There are three land use scenarios considered for the EILs/ESLs: areas of ecological significance; urban, 
residential and public open space; and commercial/ industrial. The urban residential and public open space 
exposure scenario is equivalent to the combined exposure scenarios of residential A & B and recreational 
open space C, and is therefore considered relevant for the site.  The commercial /industrial scenario EILs will 
also be applied for the reasons outlined in Table 8.  

ESLs and EILs are dependent on other various parameters including grain size, pH, cation exchange 
capacity.  

6.1.4 Management limits 
The amended NEPM includes ‘Management Limits’ that are designed to avoid or minimise the potential 
effects of petroleum hydrocarbons such as:  

 Formation of observable Light Non-Aqueous Phase Liquids (LNAPL),  

 Fire and explosive hazards; and  

 Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services by hydrocarbons. 

The Management Limits are also considered in the current investigation. The management limits are 
provided for coarse and fine soils 
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6.2 Groundwater Investigation Levels  
The revised NEPM indicates that site assessment should consider the risks from contaminated groundwater 
to all potential receptors on and off the site of origin, and the potential effects on groundwater resources. An 
evaluation of both the ecological and the human receptors and pathways of exposure is therefore required. 
Groundwater Investigation levels relevant to this investigation included in the revised NEPM include: 

 Groundwater HSLs for Vapour Intrusion (NEPM 1999); 

 Australian Drinking Water Guidelines (ADWG) (National Health and Medical Research Council 
(NHMRC) and Natural Resource Management Ministerial Council (NRMMC) 2011); and 

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality ANZECC/ARMCANZ 
(2000). 

6.2.1 Human Health Based Assessment 
The application of human health based guidelines for groundwater requires an evaluation of exposure 
scenarios different water bearing zones. It is not expected that the groundwater in the surrounding residential 
area will be suitable for extraction due to low yield. 

6.2.1.1 Perched Water 
Evidence of perched water has been identified on site (as seeps from embankments). The perched water is 
likely to be located within fill and is at shallow depths. While the perched water is not extracted for reuse on 
site, the shallow depth may result in incidental direct contact by workers during excavation.  

Inhalation of vapour from the groundwater may also form a pathway for exposure to site users and 
occupants. If groundwater is present at less than <2 mBGL, use of the Groundwater HSLs for Vapour 
Intrusion is precluded.  

However, Mance (1984) suggested that environmental quality standards for chemicals in recreational waters 
should be based on the assumption that recreational water makes only a relatively minor contribution to 
intake. They assumed a contribution for swimming of an equivalent to 10% of drinking water consumption. 
Since most authorities (including Worth Health Organization - WHO) assume consumption of 2 litres of 
drinking water per day, this would result in an intake of 200 mL per day from recreational contact with water 
(WHO 2003). This provides for a simple screening approach in which a substance occurring in recreational 
water at a concentration of 10 times that stipulated in the drinking water guidelines may merit further 
consideration. 

Hence, for the purpose of this investigation, the groundwater data will be assessed relative to the health-
based ADWG (2011) criteria with a factor of 10 applied to account for the limited ingestion potential relative 
to the drinking water exposure assumptions. This approach is considered conservative as swimming is an 
unlikely recreational activity in the creek, and any primary contact use would most likely be limited to walking 
or splashing in the creek. 

6.2.2 Ecological Based Assessment Criteria – Perched and Deep Groundwater 
In accordance with the revised NEPM, the ecological investigation levels used to evaluate the groundwater 
analytical results have been adopted from ANZECC/ARMCANZ (2000). These guidelines provide 
environmental based trigger values for concentrations of organic and inorganic chemicals in freshwater and 
marine aquatic environments. 

Due to the location of the site and potential down-gradient receptors (Port Kembla Harbour), which is marine 
water, the trigger levels for marine aquatic ecosystems have been adopted. The 95% level of protection has 
been adopted. This protection level applies to ecosystems that could be classified as slightly-moderately 
disturbed.  
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Photograph 1 – Previous main building, located in the centre of the site  Photograph taken in August 2013 
before the building was completely demolished.  

 

 

Photograph 2 – Previous main building, located in the centre of the site, and suspected septic tank area. 
Photograph taken in August 2013 before the building was completely demolished.  
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Photograph 3 – North west area of the site where test pits TP27, TP28 and TP29 were excavated.  

 

 

Photograph 4 – North west area of the site, with PKC stack visible beyond the site boundary, where 
monitoring well MW2 was installed and test pit TP26 excavated.  
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Photograph 5 – Photograph shows location of BH4/ MW4. Photograph taken during the second stage of 
works, October 2013, after the main building was demolished.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 6 – Borehole BH2 at the location of the former main site building, in the centre of the site.  
Photograph taken during the second stage of works, October 2013 
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Photograph 7 –Locations of test pit TP20 and monitoring well MW1 (separate locations), near to Reservoir 
Street site boundary. 

 

Photograph 8 – North west area of the site where test pit TP27 was excavated and monitoring well MW3 
installed (separate locations).  

j:\env\2013\137623028_pkcphase ii primary schoolport kembla, nsw\correspondence out\003_dsi 
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Silty CLAY
low to medium plasticity, black/dark brown, with some coarse
grained sand, no odour, firm, slightly moist

Sandy Silty CLAY
dark brown, with some coarse grained sand, many fine ironstone
fragments noted, stiff, dry

grading to weathered bedrock, orange brown, stiff

END OF BOREHOLE @ 1.10 m
PUSH TUBE REFUSAL

0.40

1.00

H
A

P
T

BH1
 0.10 m
PID = 0 ppm

BH1
 0.50 m
PID = 0 ppm

BH1
 1.00 m
PID = 0 ppm

M

D

SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling

P
E

N
E

T
R

A
T

IO
N

R
E

S
IS

T
A

N
C

E

SOIL/ROCK MATERIAL DESCRIPTION

U
S

C
S

 S
Y

M
B

O
L

R
E

C
O

V
E

R
E

D

W
A

T
E

R

RL
DEPTH

D
E

P
T

H
(m

et
re

s)

M
E

T
H

O
D

G
R

A
P

H
IC

LO
G

SAMPLE OR
FIELD TEST

DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH1

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307778.0 m E 6182175.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.10 m

G
A

P
 8

_0
7.

3 
LI

B
.G

LB
  L

og
  G

A
P

 N
O

N
-C

O
R

E
D

 F
U

LL
 P

A
G

E
  1

37
62

3
02

8 
LO

G
S

.G
P

J 
 <

<
D

ra
w

in
gF

ile
>

>
  1

0/
12

/2
01

3 
12

:5
5 

 8
.2

.8
56

M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0



FILL: Gravelly Sandy CLAY
low plasticity, brown, fine gravel, occassional coal wash reject
noted, no odour, dry

Sandy CLAY
low plasticity, dark brown, coarse grained sand, with some fine
gravel, no odour, stiff, slightly moist

colour grading to oranger red brown and dark grey, ironstone
layer noted

Gravelly Silty CLAY
black/orange brown, fine gravel, ironstone fragments, possibly
weathered bedrock at 2.0m, moist, soft clay bands noted

soft, moist clay bands noted, very hard

END OF BOREHOLE @ 2.60 m
TARGET DEPTH REACHED
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PID = 0 ppm
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 2.50 m
PID = 0 ppm
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH2

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307798.0 m E 6182189.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.60 m
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FILL: Gravelly Sandy CLAY
low plasticity, dark brown, fine gravel, no odour

Silty CLAY
low to medium plasticity, dark brown mottled red, soft, moist

becoming firm, minor fine gravel content, slightly moist

Gravelly Silty CLAY
orange brown, no odour, very hard, dry

END OF BOREHOLE @ 1.70 m
SOLID AUGER REFUSAL
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PID = 0 ppm

BH3
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BH3
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PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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FIELD TEST

DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH3

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307818.0 m E 6182206.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.70 m
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BITUMEN SURFACE

FILL: Gravelly Silty CLAY
low plasticity, black, fine gravel, some coal wash reject noted, no
odour, soft, moist

FILL: colour graded to yellow brown, coal washery reject noted,
moist, possible metal slag noted at 0.5m

Gravelly Silty CLAY
black, very moist to wet

Gravelly Silty CLAY
low plasticity, green-brown/black, with some fine gravel, ironstone
fragment, no odour, soft, moist

CLAY
colour graded to orange brown, with some gravel, layer very
moist (possible weathered bedrock)

Weathered Bedrock, firm clay lenses noted, orange brown, no
odour, presented as rgavelly silty clay

END OF BOREHOLE @ 2.30 m
TARGET DEPTH REACHED
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PID = 0 ppm
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH4

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307793.0 m E 6182236.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.30 m
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BITUMEN SURFACE

GRAVELLY SILTY CLAY

FILL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY

CLAY

Quartz

END OF BOREHOLE @ 2.30 m
TARGET DEPTH REACHED
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Gravel pack

SHEET:   1  OF  1
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SOIL/ROCK MATERIAL
DESCRIPTION

Field Material Description Instrumentation Details
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DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations.  It has been prepared
for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the

materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF STANDPIPE INSTALLATION:  BH4

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307793.0 m E 6182236.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.30 m
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BITUMEN

FILL: SAND
fine grained, white and dark brown, no odour, very moist

Gravelly Silty CLAY
low plasticity, orange brown/brown, firm, dry, no odour, ironstone
fragments noted

Silty CLAY
low plasticity, black, trace fine gravel, wet clay lenses noted, no
odour, soft

Gravelly Silty CLAY
low plasticity, yellow/orange brown, fine gravel, very weathered
bedrock, stiff, dry

END OF BOREHOLE @ 1.60 m
TARGET DEPTH REACHED
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PID = 0 ppm

BH5
 0.30 m
PID = 0 ppm
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PID = 0 ppm
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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FIELD TEST

DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH5

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307771.0 m E 6182225.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.60 m
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Silty CLAY
low plasticity, dark brown, with some fine gravel, dry, no odour

Gravelly Silty CLAY
low plasticity, yellow/orange brown, potentially weathered
bedrock, no odour, hard

becoming very stiff

END OF BOREHOLE @ 2.00 m
TARGET DEPTH REACHED
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PID = 0 ppm

BH6
 0.30 m
PID = 0 ppm

BH6
 1.00 m
PID = 0 ppm

BH6
 2.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

DRILL RIG:  Geoprobe

CONTRACTOR:  Matrix Drilling

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  BH6

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307754.0 m E 6182208.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.00 m
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TOPSOIL: Sandy CLAY
low plasticity, dark brown, very soft, no odour, very moist

FILL: Silty CLAY
low plasticity, dark brown-red brown, with some sandy clay and
fine to coarse gravel fragments and boulders, very soft, very
moist to wet, soft

Gravelly Silty CLAY
low plasticity, red brown, fine gravel, very soft, moist

grading to red orange brown, with some ironstone fragments

END OF BOREHOLE @ 1.60 m
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Water seepage at 0.60m

SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
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DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  MW1

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307834.0 m E 6182234.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.60 m
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SANDY CLAY

SILTY CLAY

GRAVELLY SILTY CLAY

END OF BOREHOLE @ 1.60 m
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SOIL/ROCK MATERIAL
DESCRIPTION

Field Material Description Instrumentation Details
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DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations.  It has been prepared
for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the

materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF STANDPIPE INSTALLATION:  MW1

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307834.0 m E 6182234.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.60 m
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FILL: Silty CLAY
low plasticity, dark brown/black, with some fine gravel, no odour,
moist

metal pipe at 0.60m

becoming orange brown after 0.90m, no odour, slightly moist

FILL: Gravelly CLAY
low plasticity, orange brown/yellow brown, soft, bricks observed,
wet, soft

WEATHERED BEDROCK
yellow brown/orange brown, with some clay and ironstone
fragments, dry

END OF BOREHOLE @ 2.60 m
TARGET DEPTH REACHED
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  MW2

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307770.0 m E 6182264.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.60 m
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SILTY CLAY

GRAVELLY CLAY

WEATHERED BEDROCK

END OF BOREHOLE @ 2.60 m
TARGET DEPTH REACHED

E
X

Cement

Bentonite

Gravel pack

SHEET:   1  OF  1

G
R

A
P

H
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LO
G

Drilling

SOIL/ROCK MATERIAL
DESCRIPTION

Field Material Description Instrumentation Details
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DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations.  It has been prepared
for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the

materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF STANDPIPE INSTALLATION:  MW2

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307770.0 m E 6182264.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  2.60 m
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FILL: Silty CLAY
low plasticity, black/dark brown, no odour, moist, soft, glass,
bricks and boulders were observed

coal washery reject layer

WEATHERED BEDROCK
yellow orange-brown, with some clay, dry, hard

END OF BOREHOLE @ 1.60 m
TARGET DEPTH REACHED

0.50

0.80

E
X

M

D
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H

Water seepage at 0.60m

SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of borehole must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF BOREHOLE:  MW3

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307707.0 m E 6182253.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.60 m
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SILTY CLAY

WEATHERED BEDROCK

END OF BOREHOLE @ 1.60 m
TARGET DEPTH REACHED

E
X

Cement

Bentonite

Gravel pack

SHEET:   1  OF  1

G
R

A
P

H
IC

LO
G

Drilling

SOIL/ROCK MATERIAL
DESCRIPTION

Field Material Description Instrumentation Details
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DRILL RIG:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  9/10/13

DATE:  15/10/13

This report of standpipe installation must be read in conjunction with accompanying notes and abbreviations.  It has been prepared
for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the

materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF STANDPIPE INSTALLATION:  MW3

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307707.0 m E 6182253.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  1.60 m
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CLAY
low plasticity, black/dark brown, with some fine gravel content, no
odour, stiff

CLAY
low plasticity, yellow-brown, minor content of gravel, no odour,
firm

END OF HAND AUGER @ 0.50 m
TOP OF WEATHERED BEDROCK

0.20

H
A

OL1
 0.00-0.20 m
PID = 0 ppm

OL1
 0.30-0.50 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of hand augered borehole must be read in conjunction with accompanying notes and abbreviations.  It has been
prepared for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of

the materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF HAND AUGERED BOREHOLE:  OL1

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307932.0 m E 6182172.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  0.50 m
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Sandy CLAY
low plasticity, black, fine grained sand, with minor content of fine
gravel, very moist, very soft

CLAY
low plasticity, black to orange brown, with minor content of fine
gravel, no odour, very moist, stiff

END OF HAND AUGER @ 0.70 m
TOP OF WEATHERED BEDROCK

0.30

H
A

OL2
 0.00-0.20 m
PID = 0 ppm

OL2
 0.30-0.50 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of hand augered borehole must be read in conjunction with accompanying notes and abbreviations.  It has been
prepared for environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of

the materials encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF HAND AUGERED BOREHOLE:  OL2

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307897.0 m E 6182206.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

INCLINATION:  -90°

HOLE DEPTH:  0.70 m
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FILL: Sandy CLAY
low plasticity, dark brown/black, no odour, very moist, very soft

Gravelly CLAY
low plasticity, yellow/orange brown, fine gravel, no odour, slightly
moist, firm

BEDROCK
orange-brown, with many ironston fragments noted, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.40

0.90

E
X

TP01
 0.00-0.10 m
PID = 0 ppm

TP01
 0.50-0.60 m
PID = 0 ppm

TP01
 0.90-1.00 m
PID = 0 ppm

M

VS

F

Water seepage at 0.20m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP01

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307849.0 m E 6182082.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
low plasticity, no odour, very moist, very soft

CLAY
low plasticity, with some fine grained sand and fine gravel, no
odour, moist, firm

BEDROCK
weathered, orange and red, with many fine gravel and ironstone
contents and some clay, no odour, moist

TEST PIT DISCONTINUED @ 1.30 m
TARGET DEPTH REACHED

0.30

0.80

E
X

TP02
 0.00-0.10 m
PID = 0 ppm

TP02
 0.30-0.40 m
PID = 0 ppm

TP02
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP02

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307870.0 m E 6182103.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.30 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
low plasticity, brown, fine grained sand, (minor content of dark
grey sand also noted), no odour, very moist, very soft, coal wash
reject noted

FILL: CLAY
low plasticity, orange brown and black/grey of coal washery reject
(CWR), no odour, moist, firm

BEDROCK
weathered, orange brown, with many gravel and ironstone
fragments, no odour, dry

TEST PIT DISCONTINUED @ 1.20 m
TARGET DEPTH REACHED

0.30

0.80

E
X

TP03
 0.00-0.10 m
PID = 0 ppm

TP03
 0.50-0.60 m
PID = 0 ppm

TP03
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP03

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307898.0 m E 6182122.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.20 m

BUCKET TYPE:  80cm x 60cm
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FILL: SAND
fine grained, pale brown, very moist

BEDROCK
weathered, brown, with many gravel and ironstone fragments, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.30

E
X

TP04
 0.00-0.10 m
PID = 0 ppm

TP04
 0.50-0.60 m
PID = 0 ppm

TP04
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP04

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307919.0 m E 6182142.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
low plasticity, brown, fine grained sand, no odour, very moist, very
soft

FILL: Silty CLAY
low plasticity, black, with some fine gravel contents, bricks and
ceramic bottles noted, moist, very soft

Gravelly CLAY
low plasticity, orange brown mottled white and red, with some fine
grained sand, moist, firm

WEATHERED BEDROCK
orange brown and red brown, with some clay and ironstone
fragments, dry

TEST PIT DISCONTINUED @ 1.20 m
TARGET DEPTH REACHED

0.20

0.60

1.00

E
X

TP05
 0.00-0.10 m
PID = 0 ppm

TP05
 0.50-0.60 m
QC102 / QC202
PID = 0 ppm

TP05
 0.90-1.00 m
PID = 0 ppm

TP05
 1.10-1.20 m
PID = 0 ppm
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F

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP05

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307831.0 m E 6182107.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.20 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
low plasticity, black, with some fine gravel content, broken glass
noted, no odour, very moist, very soft

FILL: Coal Washery Reject (CWR) layer

Silty CLAY
low plasticity, orange brown, with some fine gravel and ironstone
fragments, no odour, moist, soft

grading to weathered bedrock, orange brown/white mottled red,
with many fine gravel and ironstone fragments

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.20

0.30

0.80

E
X

TP06
 0.00-0.10 m
PID = 0 ppm

TP06
 0.20-0.30 m
PID = 0 ppm

TP06
 0.50-0.60 m
PID = 0 ppm

TP06
 0.90-1.00 m
PID = 0 ppm

M

VS

S

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP06

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307852.0 m E 6182122.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Clayey SAND
fine grained, brown, some dark grey, concrete post noted, no
odour, moist

FILL: Gravelly CLAY
low plasticity, black, many fine gravel, some bricks and boulders
noted, very moist, very soft

CLAY
orange brown mottled black, with some fine grained sand/gravel
content, no odour, moist

grading to weathered bedrock, orange brown, with some clay and
fine gravel content, no odour, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.20

0.50

0.90

E
X

TP07
 0.00-0.10 m
PID = 0 ppm

TP07
 0.30-0.40 m
PID = 0 ppm

TP07
 0.50-0.60 m
PID = 0 ppm

TP07
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  27/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP07

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307876.0 m E 6182143.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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Sandy CLAY
low plasticity, black, fine grained sand, firm clay, trace gravel, no
odour, moist

CLAY
orange/yellow brown, with some fine gravel, stiff, slightly moist

WEATHERED BEDROCK
brown/orange brown, with some clay and gravel fragments, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.30

0.80

E
X

TP08
 0.00-0.10 m
QC101 QC201
PID = 0 ppm

TP08
 0.50-0.60 m
PID = 0 ppm

TP08
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP08

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307901.0 m E 6182160.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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TOPSOIL: Sandy CLAY
low plasticity, black, very soft, no odour, wet, very soft

FILL: Silty CLAY
low plasticity, black, bricks, glass and coal washery reject noted,
no odour, moist, soft

Silty CLAY
low to medium plasticity, orange brown, with some fine gravel
content, moist

TEST PIT DISCONTINUED @ 0.80 m
DUE TO REFUSAL
TARGET DEPTH REACHED

0.20

0.50

E
X

TP09
 0.00-0.10 m
PID = 0 ppm

TP09
 0.30-0.40 m
PID = 0 ppm

TP09
 0.50-0.60 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP09

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307809.0 m E 6182136.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  0.80 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, black, with some fine gravel content, bricks, timber
and tiles observed, no odour, moist, soft

CLAY
low plasticity, orange brown, trace gravel and sand, no odour,
slightly moist, firm

BEDROCK
orange brown, with some clay and ironstone fragments, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.30

0.90

E
X

TP10
 0.00-0.10 m
PID = 0 ppm

TP10
 0.50-0.60 m
PID = 0 ppm

TP10
 0.90-1.00 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP10

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307831.0 m E 6182146.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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CONCRETE

FILL: SAND
fine grained, pale brown, with some stiff clay, bricks and boulders,
no odour, moist, minor coal wash reject content noted

CLAY
low plasticity, orange brown, with some fine gravel and sand, no
odour, slightly moist, firm

WEATHERED BEDROCK
orange brown, with some stiff clay, fine gravel and ironstone
content, dry

TEST PIT DISCONTINUED @ 1.50 m
TARGET DEPTH REACHED

0.10

0.40

1.00

E
X

TP11
 0.10-0.20 m
PID = 0 ppm

TP11
 0.50-0.60 m
PID = 0 ppm

TP11
 0.90-1.00 m
PID = 0 ppm

TP11
 1.40-1.50 m
PID = 0 ppm
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Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP11

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307854.0 m E 6182161.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.50 m

BUCKET TYPE:  80cm x 60cm
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FILL: Clayey SAND
fine grained, brown, trace glass and coal washery reject
observed, no odour, moist

CLAY
low plasticity, orange brown mottled red, stiff, no odour

WEATHERED BEDROCK
orange brown, with some clay and ironstone fragments, no odour,
dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.30

0.80

E
X

TP12
 0.00-0.10 m
PID = 0 ppm

TP12
 0.50-0.60 m
PID = 0 ppm

TP12
 0.90-1.00 m
PID = 0 ppm

M

D

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP12

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307868.0 m E 6182186.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm

G
A

P
 8

_0
7.

3 
LI

B
.G

LB
  L

og
  G

A
P

 N
O

N
-C

O
R

E
D

 F
U

LL
 P

A
G

E
  1

37
62

3
02

8 
LO

G
S

.G
P

J 
 <

<
D

ra
w

in
gF

ile
>

>
  1

0/
12

/2
01

3 
12

:5
6 

 8
.2

.8
56

M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0



FILL: Silty CLAY
dark brown, soft, asbestos noted, wet

TEST PIT DISCONTINUED @ 0.50 m
HOLE ABANDONED DUE TO ASBESTOS

E
X

TP12A
 0.10-0.20 m
Asbestos Sample
PID = 0 ppm

W

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP12A

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307873.0 m E 6182188.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  0.50 m

BUCKET TYPE:  80cm x 60cm
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TOPSOIL: Sandy CLAY
low plasticity, black, no odour, slightly moist, soft

FILL: Clayey SAND
fine grained, yellow brown, with some clay (dark brown, low
plasticity and firm), slightly moist, firm

with some big boulders, timber and gravel fragments were
observed, becoming wet

WEATHERED BEDROCK
orange brown, with some clay, slightly moist

TEST PIT DISCONTINUED @ 1.80 m
TARGET DEPTH REACHED

0.20

0.90

1.50

E
X

TP13
 0.00-0.00 m
PID = 0 ppm

TP13
 0.50-0.60 m
PID = 0 ppm

TP13
 0.90-1.00 m
PID = 0 ppm

TP13
 1.50-1.60 m
PID = 0 ppm
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M

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION

U
S

C
S

 S
Y

M
B

O
L

R
E

C
O

V
E

R
E

D

W
A

T
E

R

RL
DEPTH

D
E

P
T

H
(m

et
re

s)

M
E

T
H

O
D

G
R

A
P

H
IC

LO
G

SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP13

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307795.0 m E 6182152.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.80 m

BUCKET TYPE:  80cm x 60cm
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FILL: Clayey SAND
fine grained, brown/dark grey, with some fine gravel, no odour,
moist

Silty CLAY
low plasticity, with some fine gravel and ironstone fragments
gravel, moist, stiff

becoming softer after 0.90m with red mottling, firm

WEATHERED BEDROCK
orange brown, with some white gravel fragments, dry

TEST PIT DISCONTINUED @ 1.50 m
TARGET DEPTH REACHED

0.50

0.90

1.30

E
X

TP14
 0.00-0.10 m
PID = 0 ppm

TP14
 0.50-0.60 m
PID = 0 ppm

TP14
 0.90-1.00 m
PID = 0 ppm

TP14
 1.40-1.50 m
PID = 0 ppm

M

D

Water seepage at 0.20m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP14

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307811.0 m E 6182167.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.50 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
low plasticity, brown/dark brown, fine grained sand, with some
coal washery reject and boulders, moist, soft

Silty CLAY
low plasticity, orange brown, with many fine gravel, moist, soft

WEATHERED BEDROCK
orange brown, with some clay, no odour, slightly moist

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.40

0.90

E
X

TP15
 0.00-0.10 m
PID = 0 ppm

TP15
 0.50-0.60 m
PID = 0 ppm

TP15
 0.90-1.00 m
PID = 0 ppm

M S

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP15

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307837.0 m E 6182188.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm

G
A

P
 8

_0
7.

3 
LI

B
.G

LB
  L

og
  G

A
P

 N
O

N
-C

O
R

E
D

 F
U

LL
 P

A
G

E
  1

37
62

3
02

8 
LO

G
S

.G
P

J 
 <

<
D

ra
w

in
gF

ile
>

>
  1

0/
12

/2
01

3 
12

:5
6 

 8
.2

.8
56

M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0



FILL: Sandy CLAY
low plasticity, brown, fine grained sand, no odour, soft, moist

coal washery reject layer

grading to Silty CLAY, black/dark brown, low plasticity, coal
washery reject, bricks and boulders were observed, no odour,
wet

asbestos layer noted

TEST PIT DISCONTINUED @ 1.00 m
HOLE ABANDONED DUE TO ASBESTOS

0.20

0.30

0.90

E
X

TP16A
 0.00-0.10 m
PID = 0 ppm

TP16A
 0.20-0.30 m
PID = 0 ppm

TP16A
 0.50-0.60 m
PID = 0 ppm

TP16A
 0.90-1.00 m
Asbestos Sample
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Wet at 0.70m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP16A

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307860.0 m E 6182211.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Sandy CLAY
asbestos noted

TEST PIT DISCONTINUED @ 0.20 m
HOLE ABANDONED DUE TO ASBESTOS

E
X

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP16B

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307858.0 m E 6182206.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  0.20 m

BUCKET TYPE:  80cm x 60cm
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TOPSOIL: Sandy CLAY
low plasticity, dark brown, very soft, no odour, very moist

FILL: Silty CLAY
low plasticity, dark brown-red brown, with some sandy clay and
fine to coarse gravel fragments and boulders, very soft, very
moist to wet, soft

Gravelly Silty CLAY
low plasticity, red brown, fine gravel, very soft, moist

grading to red orange brown, with some ironstone fragments

TEST PIT DISCONTINUED @ 1.60 m
DUE TO THE PRESENCE OF SEEPAGE WATER IN THE TEST
PIT, SAMPLE NOT ABLE TO BE RECOVERED FROM THE
BOTTOM OF THE TEST PIT

0.20

0.90

1.50

E
X

TP20
 0.00-0.10 m
PID = 0 ppm

TP20
 0.50-0.60 m
PID = 0 ppm

TP20
 0.90-1.00 m
PID = 0 ppm

TP20
 1.50-1.60 m
PID = 0 ppm
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Water seepage at 0.60m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP20

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307834.0 m E 6182234.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.60 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, dark brown, possibly reworked material, no odour,
very moist, very soft

CLAY
low plasticity, orange brown, firm, trace fine gravel, slightly moist,
firm

WEATHERED BEDROCK
orange brown, with some clay content, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.40

0.90

E
X

TP24
 0.00-0.10 m
PID = 0 ppm

TP24
 0.50-0.60 m
PID = 0 ppm

TP24
 0.90-1.00 m
PID = 0 ppm

M

D

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION

U
S

C
S

 S
Y

M
B

O
L

R
E

C
O

V
E

R
E

D

W
A

T
E

R

RL
DEPTH

D
E

P
T

H
(m

et
re

s)

M
E

T
H

O
D

G
R

A
P

H
IC

LO
G

SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP24

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307724.0 m E 6182225.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, dark brown, with some coal washery reject and dark
grey sand, no odour, very moist

grading to gravelly clay, firm, low plasticity, orange brown/red
brown, some fine gravels and minor boulders observed, no
odour, moist, firm

being slightly moist after 1.0m

CLAY
low to medium plasticity, dark grey mottled red-brown, trace fine
white gravel, no odour, soft

WEATHERED BEDROCK
orange brown, with some clay, with some ironstone fragments

TEST PIT DISCONTINUED @ 2.00 m
TARGET DEPTH REACHED

0.50

1.00

1.50

1.90

E
X

TP25
 0.00-0.10 m
QC100 / QC200
PID = 0 ppm

TP25
 0.50-0.60 m
PID = 0 ppm

TP25
 0.90-1.00 m
PID = 0 ppm

TP25
 1.50-1.60 m
PID = 0 ppm

TP25
 1.90-2.00 m
PID = 0 ppm

M

F

S

Water seepage at 0.20m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation

E
X

C
A

V
A

T
IO

N
R

E
S

IS
T

A
N

C
E

SOIL/ROCK MATERIAL DESCRIPTION

U
S

C
S

 S
Y

M
B

O
L

R
E

C
O

V
E

R
E

D

W
A

T
E

R

RL
DEPTH

D
E

P
T

H
(m

et
re

s)

M
E

T
H

O
D

G
R

A
P

H
IC

LO
G

SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  26/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP25

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307748.0 m E 6182242.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  2.00 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, dark brown/black, with some fine gravel, no odour,
moist

metal pipe at 0.60m

becoming orange brown after 0.90m, no odour, slightly moist

FILL: Gravelly CLAY
low plasticity, orange brown/yellow brown, soft, bricks observed,
wet, soft

WEATHERED BEDROCK
yellow brown/orange brown, with some clay and ironstone
fragments, dry

TEST PIT DISCONTINUED @ 2.60 m
TARGET DEPTH REACHED

0.60

0.90

1.50

2.00

E
X

TP26
 0.00-0.10 m
PID = 0 ppm

TP26
 0.50-0.60 m
PID = 0 ppm

TP26
 0.90-1.00 m
PID = 0 ppm

TP26
 1.50-1.60 m
PID = 0 ppm

TP26
 2.00-2.10 m
PID = 0 ppm

TP26
 2.50-2.60 m
PID = 0 ppm

M

W

D

S

Water at 1.60m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  25/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP26

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307770.0 m E 6182264.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  2.60 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, black/dark brown, no odour, moist, soft, glass,
bricks and boulders were observed

coal washery reject layer

WEATHERED BEDROCK
yellow orange-brown, with some clay, dry, hard

TEST PIT DISCONTINUED @ 1.60 m
TARGET DEPTH REACHED

0.50

0.80

E
X

TP27
 0.00-0.10 m
PID = 0 ppm

TP27
 0.50-0.60 m
PID = 0 ppm

TP27
 0.90-1.00 m
PID = 0 ppm

TP27
 1.50-1.60 m
PID = 0 ppm

M

D

S

H

Water seepage at 0.60m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  25/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP27

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307707.0 m E 6182253.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.60 m

BUCKET TYPE:  80cm x 60cm
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FILL: Silty CLAY
low plasticity, black, soft, no odour, moist, soft, coal slag noted

Silty CLAY
medium plasticity, orange brown, with some fine gravel
fragments, no odour, moist, soft

trace sandy clay at 0.80m

becoming dark brown after 0.90m, slightly moist, low plasticity,
hard, no odour

WEATHERED BEDROCK
orange brown, with some gravel, no odour

TEST PIT DISCONTINUED @ 1.60 m
TARGET DEPTH REACHED

0.20

0.80

1.00

1.50

E
X

TP28
 0.00-0.10 m
PID = 0 ppm

TP28
 0.50-0.60 m
PID = 0 ppm

TP28
 0.90-1.00 m
PID = 0 ppm

TP28
 1.50-1.60 m
PID = 0 ppm
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SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation

E
X

C
A

V
A

T
IO

N
R

E
S

IS
T

A
N

C
E

SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  25/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP28

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307738.0 m E 6182268.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.60 m

BUCKET TYPE:  80cm x 60cm
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Silty CLAY
low plasticity, dark brown, with some gravel, no odour, very moist,
soft, reqorked

with some fine grained dark grey sand, no odour, moist

CLAY
medium plasticity, yellow/orange brown, soft, no odour, moist, soft

WEATHERED BEDROCK
orange-brown, with some clay, no odour, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.30

0.50

0.90

E
X

TP29
 0.00-0.10 m
PID = 0 ppm

TP29
 0.30-0.40 m
PID = 0 ppm

TP29
 0.50-0.60 m
PID = 0 ppm

TP29
 0.90-1.00 m
PID = 0 ppm

M

D

S

Water noted at 0.30m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION
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SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  25/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP29

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307690.0 m E 6182290.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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Silty CLAY
low plasticity, black, with many fine to large gravel fragments, no
odour, very moist, reworked

CLAY
medium plasticity, yellow-brown, soft, no odour, moist, soft

WEATHERED BEDROCK
yellow-brown, with some clay content, dry

TEST PIT DISCONTINUED @ 1.00 m
TARGET DEPTH REACHED

0.50

0.80

E
X

TP30
 0.00-0.10 m
PID = 0 ppm

TP30
 0.50-0.60 m
PID = 0 ppm

TP30
 0.90-1.00 m
PID = 0 ppm

M

D

S

F

Water seepage at 0.40m

SHEET:   1  OF  1

Field Material DescriptionSamplingExcavation
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SOIL/ROCK MATERIAL DESCRIPTION

U
S

C
S

 S
Y

M
B

O
L

R
E

C
O

V
E

R
E

D

W
A

T
E

R

RL
DEPTH

D
E

P
T

H
(m

et
re

s)

M
E

T
H

O
D

G
R

A
P

H
IC

LO
G

SAMPLE OR
FIELD TEST

MACHINE:  5T Excavator

CONTRACTOR:  Affective Services

LOGGED:  KY

CHECKED:  CO

GAP gINT FN. F01e
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  25/6/13

DATE:  15/10/13

This report of test pit must be read in conjunction with accompanying notes and abbreviations.  It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnical significance of the materials

encountered.  As such it should not be relied upon for geotechnical purposes.

 REPORT OF TEST PIT:  TP30

Port Kembla

Port Kembla Phase II

Port Kembla Primary School

137623028

COORDS:  307660.0 m E 6182302.0 m N MGA94 56

SURFACE RL:   DATUM:  AHD

PIT DEPTH:  1.00 m

BUCKET TYPE:  80cm x 60cm
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APPENDIX D  
Tables of Analytical Results 
 
 



Table 1 ‐ Soil Analytical Results ‐ Total Metals
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1_0.0‐0.1 TP1_0.9‐1.0 TP2_0.0‐0.1 TP2_0.2‐0.4 TP3_0.0‐0.1 TP3_0.5‐0.6 TP4_0.0‐0.1 TP4_0.5‐0.6 TP5_0.5‐0.6 QC102 QC202 TP5_0.9‐1.0 TP6_0.2‐0.3 TP6_0.5‐0.6 TP7_0.3‐0.4 TP7_0.5‐0.6
0.0‐0.1 0.9‐1.0 0.0‐0.1 0.2‐0.4 0.0‐0.1 0.5‐0.6 0.0‐0.1 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.2‐0.3 0.5‐0.6 0.3‐0.4 0.5‐0.6
Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Fill/Sand Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay

27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013
PS PS PS PS PS PS PS PS PS FD FT PS PS PS PS PS

Analyte Units LOR
NEPM ‐ HIL 

B
NEPM ‐ HIL 

D
Moisture 
Moisture Content  % 1 26 9.6 17.1 31.6 30.5 30.9 26.5 17.9 26.1 26.1 27 25.2 37.3 28.8 21.2 33.8
Total Metals 
Arsenic mg/kg 5 500 3000 6 <5 <5 <5 8 <5 <5 9 33 <5 7 <5 37 <5 7 <5
Cadmium mg/kg 1 150 900 <1 <1 <1 <1 3 <1 <1 <1 4 4 1.9 <1 27 <1 <1 <1
Chromium mg/kg 2 500* 3600* 13 14 10 20 7 25 3 16 13 12 8 17 5 22 20 24
Copper mg/kg 5 30000 240000 140 87 10 82 589 80 287 78 467 59 130 69 2740 61 66 77
Lead mg/kg 5 1200 1500 29 <5 9 7 120 12 126 22 71 9 17 <5 216 7 19 9
Manganese mg/kg 5 14000 60000 374 38 428 <5 135 19 216 21 94 37 28 <5 362 48 50 20
Mercury mg/kg 0.1 120** 730** <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 2 1200 6000 11 9 7 3 6 4 2 3 6 5 3 <2 14 4 3 4
Selenium mg/kg 5 1400 10000 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <2 <5 <5 <5 <5 <5
Zinc mg/kg 5 60000 400000 68 33 18 12 152 25 32 16 112 104 40 15 500 9 41 24
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate

* As Chromium VI ** As Mercury Inorganic

Values that exceed the investigations level are highlighted as:

TP1Location: TP6TP5TP4TP3TP2 TP7

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal 
opportunity for soil access (NEPM 1999 ‐ Amend 2013)
Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial 
(NEPM 1999 ‐ Amend 2013)

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
Sample Type:
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Table 1 ‐ Soil Analytical Results ‐ Total Metals
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ HIL 

B
NEPM ‐ HIL 

D
Moisture 
Moisture Content  % 1
Total Metals 
Arsenic mg/kg 5 500 3000
Cadmium mg/kg 1 150 900
Chromium mg/kg 2 500* 3600*
Copper mg/kg 5 30000 240000
Lead mg/kg 5 1200 1500
Manganese mg/kg 5 14000 60000
Mercury mg/kg 0.1 120** 730**
Nickel mg/kg 2 1200 6000
Selenium mg/kg 5 1400 10000
Zinc mg/kg 5 60000 400000
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate

* As Chromium VI ** As Mercury Inorganic

Values that exceed the investigations level are highlighted as:

Location:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal 
opportunity for soil access (NEPM 1999 ‐ Amend 2013)
Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial 
(NEPM 1999 ‐ Amend 2013)

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
Sample Type:

TP8_0.0‐0.1 QC101 QC202 TP8_0.9‐1.0 TP9_0.3‐0.4 TP9_0.5‐0.6 TP10_0.0‐0.1 TP10_0.5‐0.6 TP11_0.1‐0.2 TP11_0.9‐1.0 TP12_0.0.‐0.1 TP12_0.9‐1.0 TP13_0.5‐0.6 TP13_1.5‐1.6
0.0‐0.1 0.0‐0.1 0.0‐0.1 0.9‐1.0 0.3‐0.4 0.5‐0.6 0.0‐0.1 0.5‐0.6 0.1‐0.2 0.9‐1.0 0.0‐0.1 0.9‐1.0 0.5‐0.6 1.5‐1.6
Fill/Sand Fill/Sand Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay

26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013
PS FD FT PS PS PS PS PS PS PS PS PS PS PS

26.6 32.8 38 21.6 26.1 30.1 31.2 29.7 27.1 13.9 39 19.2 24.1 29

41 44 21 <5 36 <5 31 <5 <5 <5 10 <5 17 <5
10 14 7.3 <1 11 <1 3 <1 <1 <1 3 <1 <1 <1
22 23 13 12 21 21 16 24 19 14 10 19 10 15
2280 1760 1800 76 1020 82 422 88 201 73 961 116 171 63
677 628 340 <5 192 10 124 9 21 6 173 6 38 6
609 492 410 28 111 9 88 15 39 21 456 64 72 35
0.3 0.4 0.6 <0.1 0.3 <0.1 0.2 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1
12 12 12 5 9 2 6 4 6 5 8 14 4 2
<5 <5 4 <5 <5 <5 <5 <5 <5 <5 6 <5 <5 <5
397 529 360 31 443 17 256 27 92 38 187 88 35 21

TP13TP12TP11TP10TP9TP8
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Table 1 ‐ Soil Analytical Results ‐ Total Metals
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ HIL 

B
NEPM ‐ HIL 

D
Moisture 
Moisture Content  % 1
Total Metals 
Arsenic mg/kg 5 500 3000
Cadmium mg/kg 1 150 900
Chromium mg/kg 2 500* 3600*
Copper mg/kg 5 30000 240000
Lead mg/kg 5 1200 1500
Manganese mg/kg 5 14000 60000
Mercury mg/kg 0.1 120** 730**
Nickel mg/kg 2 1200 6000
Selenium mg/kg 5 1400 10000
Zinc mg/kg 5 60000 400000
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate

* As Chromium VI ** As Mercury Inorganic

Values that exceed the investigations level are highlighted as:

Location:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal 
opportunity for soil access (NEPM 1999 ‐ Amend 2013)
Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial 
(NEPM 1999 ‐ Amend 2013)

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
Sample Type:

TP14_0.0‐0.1 TP14_0.5‐0.6 TP15_0.0‐0.1 TP15_0.9‐1.0 TP16A_0.2‐0.3 TP16A_0.5‐0.6 TP20_0.5‐0.6 TP20_0.9‐1.0 TP24_0.0‐0.1 TP24_0.5‐0.6 TP25_0.0‐0.1 QC100 QC200 TP25_0.9‐1.0
0.0‐0.1 0.5‐0.6 0.0‐0.1 0.9‐1.0 0.2‐0.3 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.0‐0.1 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.9‐1.0
Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Fill/Sand Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Fill/Sand Fill/Sand Fill/Sand

26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013
PS PS PS PS PS PS PS PS PS PS PS FD FT PS

21.4 28.5 31 12.4 44 35.3 29.8 32.8 31.3 27.1 34.8 33 29 23

11 <5 8 <5 11 33 166 <5 16 <5 10 7 6 209
<1 <1 4 <1 10 5 4 <1 4 <1 3 2 2.4 4
8 18 8 20 12 13 19 27 13 29 9 6 7 11
660 60 1620 139 320 335 1330 110 1480 123 791 521 540 1060
415 6 239 10 48 61 489 7 191 70 243 124 130 253
123 6 549 202 1580 122 164 50 475 61 296 319 360 154
0.3 <0.1 0.2 <0.1 0.1 0.2 0.8 <0.1 0.5 <0.1 0.2 0.1 0.1 0.4
5 2 10 18 24 6 7 10 9 7 12 10 9 6
5 <5 <5 <5 <5 <5 <5 <5 5 <5 <5 <5 3 <5
85 13 231 98 369 145 237 76 286 258 514 190 300 200

TP15TP14 TP25TP24TP20_0.5‐0.6TP16A
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Table 1 ‐ Soil Analytical Results ‐ Total Metals
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ HIL 

B
NEPM ‐ HIL 

D
Moisture 
Moisture Content  % 1
Total Metals 
Arsenic mg/kg 5 500 3000
Cadmium mg/kg 1 150 900
Chromium mg/kg 2 500* 3600*
Copper mg/kg 5 30000 240000
Lead mg/kg 5 1200 1500
Manganese mg/kg 5 14000 60000
Mercury mg/kg 0.1 120** 730**
Nickel mg/kg 2 1200 6000
Selenium mg/kg 5 1400 10000
Zinc mg/kg 5 60000 400000
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate

* As Chromium VI ** As Mercury Inorganic

Values that exceed the investigations level are highlighted as:

Location:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal 
opportunity for soil access (NEPM 1999 ‐ Amend 2013)
Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial 
(NEPM 1999 ‐ Amend 2013)

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
Sample Type:

TP26_0.5‐0.6 TP26_1.5‐1.6 TP27_0.0‐0.1 TP27_0.5‐0.6 TP28_0.0‐0.1 TP28_0.9‐1.0 TP29_0.3‐0.4 TP29_0.9‐1.0 TP30_0.0‐0.1 TP30_0.5‐0.6 OL1_0.0‐0.2 OL1_0.3‐0.5 OL2_0.0‐0.2 OL2_0.3‐0.5 BH1‐0.5 BH1‐1.0
0.5‐0.6 1.5‐1.6 0.0‐0.1 0.5‐0.6 0.0‐0.1 0.9‐1.0 0.3‐0.4 0.9‐1.0 0.0‐0.1 0.5‐0.6 0.0‐0.2 0.3‐0.5 0.0‐0.2 0.3‐0.5 0.5 1
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay

25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 09/10/2013 09/10/2013
PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS

25.9 22.3 30.5 29.2 41.3 30.2 21.3 25.1 33.4 35.9 23.3 25 21.9 30.8 29.2 19

9 22 <5 35 26 <5 13 6 201 <5 <5 <5 32 <5 <5 <5
<1 2 <1 8 2 <1 13 <1 10 1 <1 <1 8 <1 <1 <1
22 17 6 12 9 14 5 17 13 21 17 21 10 20 32 11
132 923 262 479 2240 72 333 99 2820 249 48 66 1150 111 74 49
66 156 38 155 397 22 44 14 657 67 10 9 383 18 8 7
121 334 231 89 442 142 20 35 296 32 24 12 148 26 19 <5
0.1 0.1 <0.1 0.2 0.4 <0.1 0.1 <0.1 1.2 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1
5 22 8 13 12 6 7 6 11 4 3 5 12 6 6 <2
<5 <5 <5 <5 <5 <5 <5 <5 7 <5 <5 <5 <5 <5 <5 <5
154 179 132 404 176 107 154 54 415 157 13 20 498 78 28 17

TP30TP29TP28TP27TP26
Off‐site Locations

OL1 OL2 BH1
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Table 1 ‐ Soil Analytical Results ‐ Total Metals
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ HIL 

B
NEPM ‐ HIL 

D
Moisture 
Moisture Content  % 1
Total Metals 
Arsenic mg/kg 5 500 3000
Cadmium mg/kg 1 150 900
Chromium mg/kg 2 500* 3600*
Copper mg/kg 5 30000 240000
Lead mg/kg 5 1200 1500
Manganese mg/kg 5 14000 60000
Mercury mg/kg 0.1 120** 730**
Nickel mg/kg 2 1200 6000
Selenium mg/kg 5 1400 10000
Zinc mg/kg 5 60000 400000
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate

* As Chromium VI ** As Mercury Inorganic

Values that exceed the investigations level are highlighted as:

Location:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal 
opportunity for soil access (NEPM 1999 ‐ Amend 2013)
Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial 
(NEPM 1999 ‐ Amend 2013)

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
Sample Type:

BH2‐0.1 BH2‐1.0 BH3‐0.1 BH3‐1.0 BH4‐0.4 BH4‐1.0 BH5‐0.1 BH5‐1.0 BH6‐0.3 BH6‐1.0
0.1 1 0.1 1 0.4 1 0.1 1 0.3 1

Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Fill/Sand Natural/Clay Natural/Clay
09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013

PS PS PS PS PS PS PS PS PS PS

11.6 18.8 16.3 27.2 19.5 20.1 11.5 20.9 12.1 13.4

6 <5 37 <5 73 <5 5 11 <5 <5
<1 <1 3 <1 5 <1 1 <1 <1 <1
9 30 20 26 26 31 6 26 32 25
82 68 436 102 717 79 574 83 130 137
219 7 350 9 404 14 92 44 10 8
92 21 147 16 248 75 161 103 550 87
0.2 <0.1 0.2 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1
4 15 8 3 24 9 3 7 30 15
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5
1150 38 257 54 798 76 190 31 111 90

BH4 BH5 BH6BH3BH2
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Table 2 ‐ Soil Analytical Results ‐ TRH and BTEXN
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1 TP2 TP3 TP4 TP6 TP7 TP9 TP10 TP11
TP1_0.0‐0.1 TP2_0.2‐0.4 TP3_0.0‐0.1 TP4_0.0‐0.1 TP5_0.5‐0.6 QC102 QC202 TP6_0.2‐0.3 TP7_0.3‐0.4 TP8_0.0‐0.1 QC101 QC102 TP9_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2
0.0‐0.1 0.2‐0.4 0.0‐0.1 0.0‐0.1 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.2‐0.3 0.3‐0.4 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.3‐0.4 0.0‐0.1 0.1‐0.2
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013
PS PS PS PS PS FD FT PS PS PS FD FT PS PS PS

Analyte Units LOR

CCME_Soil‐
Residential ‐  
Sand ‐ Direct 

Contact 

CCME_Soil‐
Residential ‐  
Sand ‐ Vapour 
Inhalation

CCME_Soil‐
Commercial ‐ 
Sand ‐ Direct 

Contact 

CCME_Soil‐
Commercial ‐ 
Sand ‐ Vapour 
Inhalation

Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
C10 ‐ C14 Fraction mg/kg 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15 ‐ C28 Fraction mg/kg 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C29 ‐ C36 Fraction mg/kg 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C10 ‐ C36 Fraction (sum) mg/kg 50 <50 <50 <50 <50 <50 <50 ‐ <50 <50 <50 <50 ‐ <50 <50 <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction  (F1) mg/kg 10 12,000 40 19,000 320 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
C6 ‐ C10 Fraction  minus BTEX mg/kg 10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
>C10 ‐ C16 Fraction (F2) mg/kg 50 6,800 190 10,000 1,700 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10 ‐ C16 Fraction  minus Napht  mg/kg calc. <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C16 ‐ C34 Fraction (F3) mg/kg 100 15,000 NA 23,000 NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C34 ‐ C40 Fraction (F4) mg/kg 100 21,000 NA RES NA <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10 ‐ C40 Fraction (sum) mg/kg 50 <50 <50 <50 <50 <50 <50 ‐ <50 <50 <50 <50 ‐ <50 <50 <50
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
meta‐ & para‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5
ortho‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
Total Xylenes mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5
Sum of BTEX mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2
Naphthalene mg/kg 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate NA ‐ Not Applicable

Values that exceed the investigations level are highlighted as:

Location TP8TP5
Sample ID (Primary):

Sample Depth:
Sample Matrix:

Sample Type:
Sample Date:

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Vapour Inhalation

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial  
Sand /coarse ‐ Exposure Pathway Vapour Inhalation. 

RES ‐ Residual petroleum hydrocarbon formation. Calculated value exceeds 30,000 mg/kg and solubility limit for petroleum 

hydrocarbon fraction.
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Table 2 ‐ Soil Analytical Results ‐ TRH and BTEXN
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR

CCME_Soil‐
Residential ‐  
Sand ‐ Direct 

Contact 

CCME_Soil‐
Residential ‐  
Sand ‐ Vapour 
Inhalation

CCME_Soil‐
Commercial ‐ 
Sand ‐ Direct 

Contact 

CCME_Soil‐
Commercial ‐ 
Sand ‐ Vapour 
Inhalation

Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10
C10 ‐ C14 Fraction mg/kg 50
C15 ‐ C28 Fraction mg/kg 100
C29 ‐ C36 Fraction mg/kg 100
C10 ‐ C36 Fraction (sum) mg/kg 50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction  (F1) mg/kg 10 12,000 40 19,000 320
C6 ‐ C10 Fraction  minus BTEX mg/kg 10
>C10 ‐ C16 Fraction (F2) mg/kg 50 6,800 190 10,000 1,700
C10 ‐ C16 Fraction  minus Napht  mg/kg calc.
>C16 ‐ C34 Fraction (F3) mg/kg 100 15,000 NA 23,000 NA
>C34 ‐ C40 Fraction (F4) mg/kg 100 21,000 NA RES NA
>C10 ‐ C40 Fraction (sum) mg/kg 50
BTEXN
Benzene mg/kg 0.2
Toluene mg/kg 0.5
Ethylbenzene mg/kg 0.5
meta‐ & para‐Xylene mg/kg 0.5
ortho‐Xylene mg/kg 0.5
Total Xylenes mg/kg 0.5
Sum of BTEX mg/kg 0.2
Naphthalene mg/kg 1
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate NA ‐ Not Applicable

Values that exceed the investigations level are highlighted as:

Location
Sample ID (Primary):

Sample Depth:
Sample Matrix:

Sample Type:
Sample Date:

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Vapour Inhalation

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial  
Sand /coarse ‐ Exposure Pathway Vapour Inhalation. 

RES ‐ Residual petroleum hydrocarbon formation. Calculated value exceeds 30,000 mg/kg and solubility limit for petroleum 

hydrocarbon fraction.

TP12 TP13 TP14 TP15 TP16A TP16A TP20 TP24 TP26 TP27 TP28 TP29
TP12_0.0.‐0.1 TP13_0.5‐0.6 TP14_0.0‐0.1 TP15_0.0‐0.1 TP16A_0.2‐0.3 TP16A_0.5‐0.6 TP20_0.5‐0.6 TP24_0.5‐0.6 TP25_0.0‐0.1 QC100 QC200 TP26_1.5‐1.6 TP27_0.5‐0.6 TP28_0.0‐0.1 TP29_0.3‐0.4

0.0‐0.1 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.2‐0.3 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.0‐0.1 1.5‐1.6 0.5‐0.6 0.0‐0.1 0.3‐0.4
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013
PS PS PS PS PS PS PS PS PS FD FT PS PS PS PS

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100 <100 360 550 <100 <100 <100 1000 <100
<100 <100 <100 <100 <100 <100 <100 <100 180 240 <100 <100 <100 490 <100
<50 <50 <50 <50 <50 <50 <50 <50 540 790 ‐ <50 <50 1490 <50

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 70 <50
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 70 <50
<100 <100 <100 <100 <100 <100 <100 <100 480 700 100 <100 <100 1330 <100
<100 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 220 <100
<50 <50 <50 <50 <50 <50 <50 <50 480 810 ‐ <50 <50 1620 <50

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 1.1 <0.2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

TP25
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Table 2 ‐ Soil Analytical Results ‐ TRH and BTEXN
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR

CCME_Soil‐
Residential ‐  
Sand ‐ Direct 

Contact 

CCME_Soil‐
Residential ‐  
Sand ‐ Vapour 
Inhalation

CCME_Soil‐
Commercial ‐ 
Sand ‐ Direct 

Contact 

CCME_Soil‐
Commercial ‐ 
Sand ‐ Vapour 
Inhalation

Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10
C10 ‐ C14 Fraction mg/kg 50
C15 ‐ C28 Fraction mg/kg 100
C29 ‐ C36 Fraction mg/kg 100
C10 ‐ C36 Fraction (sum) mg/kg 50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction  (F1) mg/kg 10 12,000 40 19,000 320
C6 ‐ C10 Fraction  minus BTEX mg/kg 10
>C10 ‐ C16 Fraction (F2) mg/kg 50 6,800 190 10,000 1,700
C10 ‐ C16 Fraction  minus Napht  mg/kg calc.
>C16 ‐ C34 Fraction (F3) mg/kg 100 15,000 NA 23,000 NA
>C34 ‐ C40 Fraction (F4) mg/kg 100 21,000 NA RES NA
>C10 ‐ C40 Fraction (sum) mg/kg 50
BTEXN
Benzene mg/kg 0.2
Toluene mg/kg 0.5
Ethylbenzene mg/kg 0.5
meta‐ & para‐Xylene mg/kg 0.5
ortho‐Xylene mg/kg 0.5
Total Xylenes mg/kg 0.5
Sum of BTEX mg/kg 0.2
Naphthalene mg/kg 1
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate   ‐ Not analysed

PS ‐ Primary Sample FT ‐ Field Triplicate NA ‐ Not Applicable

Values that exceed the investigations level are highlighted as:

Location
Sample ID (Primary):

Sample Depth:
Sample Matrix:

Sample Type:
Sample Date:

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b) Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Residential ‐ 
Sand/coarse ‐ Exposure Pathway Vapour Inhalation

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial ‐ 
Sand/coarse ‐ Exposure Pathway Direct Contact (Ingestion and Dermal Contact) 

CCME (2008b).  Canadian Council of Ministers of the Environment, Canada Wide Standards for Petroleum Hydrocarbons ‐ Commercial  
Sand /coarse ‐ Exposure Pathway Vapour Inhalation. 

RES ‐ Residual petroleum hydrocarbon formation. Calculated value exceeds 30,000 mg/kg and solubility limit for petroleum 

hydrocarbon fraction.

TP30 BH1 BH2 BH3 BH4 BH5 BH6
TP30_0.0‐0.1 BH1‐1.0 BH2‐0.1 BH3‐0.1 BH4‐0.4 BH5‐0.1 BH6‐0.3

0.0‐0.1 1 0.1 0.1 0.4 0.1 0.3
Fill/Sand Natural/Clay Fill/Sand Fill/Sand Fill/Sand Fill/Sand Natural/Clay

25/06/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013
PS PS PS PS PS PS PS

<10 <10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50

<10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50 <50

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1 <1
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Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1 TP2 TP3 TP4 TP6 TP7 TP9 TP10 TP11 TP12 TP13
TP1_0.0‐0.1 TP2_0.2‐0.4 TP3_0.0‐0.1 TP4_0.0‐0.1 TP5_0.5‐0.6 QC102 QC202 TP6_0.2‐0.3 TP7_0.3‐0.4 TP8_0.0‐0.1 QC101 QC102 TP9_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2 TP12_0.0.‐0.1 TP13_0.5‐0.6
27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013

PS PS PS PS PS FD FT PS PS PS FD FT PS PS PS PS PS

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Organochlorine Pesticides (OCP)
alpha‐BHC mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Hexachlorobenzene (HCB) mg/kg 0.05 15 80 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
beta‐BHC mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
gamma‐BHC mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
delta‐BHC mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor mg/kg 0.05 10 50 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Aldrin mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Dieldrin mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Sum of Aldrin + Dieldrin mg/kg 0.05 10 45 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Heptachlor epoxide mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
cis‐Chlordane mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
trans‐Chlordane mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Total Chlordane (sum) mg/kg 0.05 90 530 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
alpha‐Endosulfan mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
4.4`‐DDE mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
4.4`‐DDD mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
4.4`‐DDT mg/kg 0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2
Sum of DDD + DDE + DDT mg/kg 0.05 600 3600 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Endrin mg/kg 0.05 20 100 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
beta‐Endosulfan mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan (sum) mg/kg 0.05 400 2000 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Endrin aldehyde mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan sulfate mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Endrin ketone mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Methoxychlor mg/kg 0.2 500 2500 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2
Organophosphorus Pesticides (OPP)
Dichlorvos mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Demeton‐S‐methyl mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Monocrotophos mg/kg 0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2
Dimethoate mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Diazinon mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos‐methyl mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Parathion‐methyl mg/kg 0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2
Malathion mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Fenthion mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Chlorpyrifos mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Parathion mg/kg 0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2
Pirimphos‐ethyl mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Chlorfenvinphos mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Bromophos‐ethyl mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Fenamiphos mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Prothiofos mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Ethion mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05
Carbophenothion mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05
Azinphos Methyl mg/kg 0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05

Sample Type:

Location TP8TP5
Sample ID (Primary):

Sample Date:
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Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1 TP2 TP3 TP4 TP6 TP7 TP9 TP10 TP11 TP12 TP13
TP1_0.0‐0.1 TP2_0.2‐0.4 TP3_0.0‐0.1 TP4_0.0‐0.1 TP5_0.5‐0.6 QC102 QC202 TP6_0.2‐0.3 TP7_0.3‐0.4 TP8_0.0‐0.1 QC101 QC102 TP9_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2 TP12_0.0.‐0.1 TP13_0.5‐0.6
27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013

PS PS PS PS PS FD FT PS PS PS FD FT PS PS PS PS PS

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Sample Type:

Location TP8TP5
Sample ID (Primary):

Sample Date:

Phenolic Compounds
Phenol mg/kg 0.5 45000 240000 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5
2‐Chlorophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2‐Methylphenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
3‐ & 4‐Methylphenol mg/kg 1 1 <1 <1 <1 <1 <1 <1 ‐ <1 <1 <1 <1 ‐ <1 <1 <1 <1 <1
2‐Nitrophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2.4‐Dimethylphenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2.4‐Dichlorophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2.6‐Dichlorophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
4‐Chloro‐3‐Methylphenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2.4.6‐Trichlorophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
2.4.5‐Trichlorophenol mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
Pentachlorophenol mg/kg 2 130 660 2 <2 <2 <2 <2 <2 <2 ‐ <2 <2 <2 <2 ‐ <2 <2 <2 <2 <2
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Anthracene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 0.9 <0.5 <0.5 <0.5
Pyrene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 1.1 <0.5 <0.5 <0.5
Benz(a)anthracene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Chrysene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 0.5 <0.5 <0.5 <0.5
Benzo(b)fluoranthene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 0.8 <0.5 <0.5 <0.5
Benzo(k)fluoranthene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5 <0.5 <0.5 <0.5 <0.05 <0.5 0.6 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Dibenz(a.h)anthracene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h.i)perylene mg/kg 0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 0.6 <0.5 <0.5 <0.5
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 400 4000 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ND <0.5 <0.5 <0.5 <0.5 ND <0.5 4.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 4 40 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5
Ammonia
Ammonia as N mg/kg 20 20 <20 <20 <20 <20 <20 <20 ‐ <20 <20 <20 <20 ‐ <20 <20 <20 <20 <20
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate  ‐Not Analysed

PS ‐ Primary Sample FT ‐ Field Triplicate
Values that exceed the investigations level are highlighted as:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal opportunity for soil access 
(NEPM 2013)

Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial (NEPM 2013)
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Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Organochlorine Pesticides (OCP)
alpha‐BHC mg/kg 0.05 0.05
Hexachlorobenzene (HCB) mg/kg 0.05 15 80 0.05
beta‐BHC mg/kg 0.05 0.05
gamma‐BHC mg/kg 0.05 0.05
delta‐BHC mg/kg 0.05 0.05
Heptachlor mg/kg 0.05 10 50 0.05
Aldrin mg/kg 0.05 0.05
Dieldrin mg/kg 0.05 0.05
Sum of Aldrin + Dieldrin mg/kg 0.05 10 45 0.05
Heptachlor epoxide mg/kg 0.05 0.05
cis‐Chlordane mg/kg 0.05 0.05
trans‐Chlordane mg/kg 0.05 0.05
Total Chlordane (sum) mg/kg 0.05 90 530 0.05
alpha‐Endosulfan mg/kg 0.05 0.05
4.4`‐DDE mg/kg 0.05 0.05
4.4`‐DDD mg/kg 0.05 0.05
4.4`‐DDT mg/kg 0.2 0.2
Sum of DDD + DDE + DDT mg/kg 0.05 600 3600 0.05
Endrin mg/kg 0.05 20 100 0.05
beta‐Endosulfan mg/kg 0.05 0.05
Endosulfan (sum) mg/kg 0.05 400 2000 0.05
Endrin aldehyde mg/kg 0.05 0.05
Endosulfan sulfate mg/kg 0.05 0.05
Endrin ketone mg/kg 0.05 0.05
Methoxychlor mg/kg 0.2 500 2500 0.2
Organophosphorus Pesticides (OPP)
Dichlorvos mg/kg 0.05 0.05
Demeton‐S‐methyl mg/kg 0.05 0.05
Monocrotophos mg/kg 0.2 0.2
Dimethoate mg/kg 0.05 0.05
Diazinon mg/kg 0.05 0.05
Chlorpyrifos‐methyl mg/kg 0.05 0.05
Parathion‐methyl mg/kg 0.2 0.2
Malathion mg/kg 0.05 0.05
Fenthion mg/kg 0.05 0.05
Chlorpyrifos mg/kg 0.05 0.05
Parathion mg/kg 0.2 0.2
Pirimphos‐ethyl mg/kg 0.05 0.05
Chlorfenvinphos mg/kg 0.05 0.05
Bromophos‐ethyl mg/kg 0.05 0.05
Fenamiphos mg/kg 0.05 0.05
Prothiofos mg/kg 0.05 0.05
Ethion mg/kg 0.05 0.05
Carbophenothion mg/kg 0.05 0.05
Azinphos Methyl mg/kg 0.05 0.05

Sample Type:

Location
Sample ID (Primary):

Sample Date:

TP14 TP15 TP16A TP16A TP20 TP24 TP26 TP27 TP28 TP29 TP30 BH1 BH2 BH3
TP14_0.0‐0.1 TP15_0.0‐0.1 TP16A_0.2‐0.3 TP16A_0.5‐0.6 TP20_0.5‐0.6 TP24_0.5‐0.6 TP25_0.0‐0.1 QC100 QC200 TP26_1.5‐1.6 TP27_0.5‐0.6 TP28_0.0‐0.1 TP29_0.3‐0.4 TP30_0.0‐0.1 BH1‐1.0 BH2‐0.1 BH3‐0.1
26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 09/10/2013 09/10/2013 09/10/2013

PS PS PS PS PS PS PS FD FT PS PS PS PS PS PS PS PS

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 <0.2 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 ‐ ‐ ‐

TP25

Golder Associates
137623028_Soil and GW Results.xlsx 11 of 32

Prepared by: CO_04/11/2013
Checked by: OB_05/11/2013



Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Sample Type:

Location
Sample ID (Primary):

Sample Date:

Phenolic Compounds
Phenol mg/kg 0.5 45000 240000 0.5
2‐Chlorophenol mg/kg 0.5 0.5
2‐Methylphenol mg/kg 0.5 0.5
3‐ & 4‐Methylphenol mg/kg 1 1
2‐Nitrophenol mg/kg 0.5 0.5
2.4‐Dimethylphenol mg/kg 0.5 0.5
2.4‐Dichlorophenol mg/kg 0.5 0.5
2.6‐Dichlorophenol mg/kg 0.5 0.5
4‐Chloro‐3‐Methylphenol mg/kg 0.5 0.5
2.4.6‐Trichlorophenol mg/kg 0.5 0.5
2.4.5‐Trichlorophenol mg/kg 0.5 0.5
Pentachlorophenol mg/kg 2 130 660 2
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 0.5
Acenaphthylene mg/kg 0.5 0.5
Acenaphthene mg/kg 0.5 0.5
Fluorene mg/kg 0.5 0.5
Phenanthrene mg/kg 0.5 0.5
Anthracene mg/kg 0.5 0.5
Fluoranthene mg/kg 0.5 0.5
Pyrene mg/kg 0.5 0.5
Benz(a)anthracene mg/kg 0.5 0.5
Chrysene mg/kg 0.5 0.5
Benzo(b)fluoranthene mg/kg 0.5 0.5
Benzo(k)fluoranthene mg/kg 0.5 0.5
Benzo(a)pyrene mg/kg 0.5 0.5
Indeno(1.2.3.cd)pyrene mg/kg 0.5 0.5
Dibenz(a.h)anthracene mg/kg 0.5 0.5
Benzo(g.h.i)perylene mg/kg 0.5 0.5
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 400 4000 0.5
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 4 40 0.5
Ammonia
Ammonia as N mg/kg 20 20
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate  ‐Not Analysed

PS ‐ Primary Sample FT ‐ Field Triplicate
Values that exceed the investigations level are highlighted as:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal opportunity for soil access 
(NEPM 2013)

Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial (NEPM 2013)

TP14 TP15 TP16A TP16A TP20 TP24 TP26 TP27 TP28 TP29 TP30 BH1 BH2 BH3
TP14_0.0‐0.1 TP15_0.0‐0.1 TP16A_0.2‐0.3 TP16A_0.5‐0.6 TP20_0.5‐0.6 TP24_0.5‐0.6 TP25_0.0‐0.1 QC100 QC200 TP26_1.5‐1.6 TP27_0.5‐0.6 TP28_0.0‐0.1 TP29_0.3‐0.4 TP30_0.0‐0.1 BH1‐1.0 BH2‐0.1 BH3‐0.1
26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 09/10/2013 09/10/2013 09/10/2013

PS PS PS PS PS PS PS FD FT PS PS PS PS PS PS PS PS

TP25

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<1 <1 <1 <1 <1 <1 <1 <1 ‐ <1 <1 <1 <1 <1 <1 <1 <1
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<2 <2 <2 <2 <2 <2 <2 <2 ‐ <2 <2 <2 <2 <2 <2 <2 <2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.8 3.2 0.4 <0.5 <0.5 5.6 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.9 0.1 <0.5 <0.5 1.6 <0.5 0.9 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8 1.4 0.1 <0.5 <0.5 2.7 <0.5 0.9 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 0.1 <0.5 <0.5 1.7 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 2 0.2 <0.5 <0.5 4.3 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 ‐ <0.5 <0.5 1.1 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.05 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 4.3 8.7 1 <0.5 <0.5 19.7 <0.5 1.8 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 <0.5 <0.5 <0.5 <0.5 <0.5

<20 <20 <20 <20 <20 <20 <20 <20 ‐ <20 <20 <20 <20 <20 <20 <20 <20
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Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Organochlorine Pesticides (OCP)
alpha‐BHC mg/kg 0.05 0.05
Hexachlorobenzene (HCB) mg/kg 0.05 15 80 0.05
beta‐BHC mg/kg 0.05 0.05
gamma‐BHC mg/kg 0.05 0.05
delta‐BHC mg/kg 0.05 0.05
Heptachlor mg/kg 0.05 10 50 0.05
Aldrin mg/kg 0.05 0.05
Dieldrin mg/kg 0.05 0.05
Sum of Aldrin + Dieldrin mg/kg 0.05 10 45 0.05
Heptachlor epoxide mg/kg 0.05 0.05
cis‐Chlordane mg/kg 0.05 0.05
trans‐Chlordane mg/kg 0.05 0.05
Total Chlordane (sum) mg/kg 0.05 90 530 0.05
alpha‐Endosulfan mg/kg 0.05 0.05
4.4`‐DDE mg/kg 0.05 0.05
4.4`‐DDD mg/kg 0.05 0.05
4.4`‐DDT mg/kg 0.2 0.2
Sum of DDD + DDE + DDT mg/kg 0.05 600 3600 0.05
Endrin mg/kg 0.05 20 100 0.05
beta‐Endosulfan mg/kg 0.05 0.05
Endosulfan (sum) mg/kg 0.05 400 2000 0.05
Endrin aldehyde mg/kg 0.05 0.05
Endosulfan sulfate mg/kg 0.05 0.05
Endrin ketone mg/kg 0.05 0.05
Methoxychlor mg/kg 0.2 500 2500 0.2
Organophosphorus Pesticides (OPP)
Dichlorvos mg/kg 0.05 0.05
Demeton‐S‐methyl mg/kg 0.05 0.05
Monocrotophos mg/kg 0.2 0.2
Dimethoate mg/kg 0.05 0.05
Diazinon mg/kg 0.05 0.05
Chlorpyrifos‐methyl mg/kg 0.05 0.05
Parathion‐methyl mg/kg 0.2 0.2
Malathion mg/kg 0.05 0.05
Fenthion mg/kg 0.05 0.05
Chlorpyrifos mg/kg 0.05 0.05
Parathion mg/kg 0.2 0.2
Pirimphos‐ethyl mg/kg 0.05 0.05
Chlorfenvinphos mg/kg 0.05 0.05
Bromophos‐ethyl mg/kg 0.05 0.05
Fenamiphos mg/kg 0.05 0.05
Prothiofos mg/kg 0.05 0.05
Ethion mg/kg 0.05 0.05
Carbophenothion mg/kg 0.05 0.05
Azinphos Methyl mg/kg 0.05 0.05

Sample Type:

Location
Sample ID (Primary):

Sample Date:

BH4 BH5 BH6
BH4‐0.4 BH5‐0.1 BH6‐0.3

09/10/2013 09/10/2013 09/10/2013
PS PS PS

<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.2 <0.2 <0.2
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.05 <0.05 <0.05
<0.2 <0.2 <0.2

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐

‐ ‐ ‐
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Table 3 ‐ Soil Analytical Results ‐ OCPs, Phenols & PAHs 
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
NEPM ‐ 
HIL B

NEPM ‐ 
HIL D LOR

Sample Type:

Location
Sample ID (Primary):

Sample Date:

Phenolic Compounds
Phenol mg/kg 0.5 45000 240000 0.5
2‐Chlorophenol mg/kg 0.5 0.5
2‐Methylphenol mg/kg 0.5 0.5
3‐ & 4‐Methylphenol mg/kg 1 1
2‐Nitrophenol mg/kg 0.5 0.5
2.4‐Dimethylphenol mg/kg 0.5 0.5
2.4‐Dichlorophenol mg/kg 0.5 0.5
2.6‐Dichlorophenol mg/kg 0.5 0.5
4‐Chloro‐3‐Methylphenol mg/kg 0.5 0.5
2.4.6‐Trichlorophenol mg/kg 0.5 0.5
2.4.5‐Trichlorophenol mg/kg 0.5 0.5
Pentachlorophenol mg/kg 2 130 660 2
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 0.5
Acenaphthylene mg/kg 0.5 0.5
Acenaphthene mg/kg 0.5 0.5
Fluorene mg/kg 0.5 0.5
Phenanthrene mg/kg 0.5 0.5
Anthracene mg/kg 0.5 0.5
Fluoranthene mg/kg 0.5 0.5
Pyrene mg/kg 0.5 0.5
Benz(a)anthracene mg/kg 0.5 0.5
Chrysene mg/kg 0.5 0.5
Benzo(b)fluoranthene mg/kg 0.5 0.5
Benzo(k)fluoranthene mg/kg 0.5 0.5
Benzo(a)pyrene mg/kg 0.5 0.5
Indeno(1.2.3.cd)pyrene mg/kg 0.5 0.5
Dibenz(a.h)anthracene mg/kg 0.5 0.5
Benzo(g.h.i)perylene mg/kg 0.5 0.5
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 400 4000 0.5
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 4 40 0.5
Ammonia
Ammonia as N mg/kg 20 20
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate  ‐Not Analysed

PS ‐ Primary Sample FT ‐ Field Triplicate
Values that exceed the investigations level are highlighted as:

Health Based Investigation Level  ‐ NEPM ‐ HILs B ‐ Residential with minimal opportunity for soil access 
(NEPM 2013)

Health Based Investigation Level  ‐ NEPM ‐ HILs D ‐ Commercial / Industrial (NEPM 2013)

BH4 BH5 BH6
BH4‐0.4 BH5‐0.1 BH6‐0.3

09/10/2013 09/10/2013 09/10/2013
PS PS PS

<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<1 <1 <1
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<2 <2 <2

<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5

<20 <20 <20

Golder Associates
137623028_Soil and GW Results.xlsx 14 of 32

Prepared by: CO_04/11/2013
Checked by: OB_05/11/2013



Tables 4a & 4b  ‐ Soil Analytical Results ‐ Organics for EILs purposes
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1_0.0‐0.1 TP8_0.0‐0.1 TP10_0.0‐0.1 TP14_0.0‐0.1 TP20_0.5‐0.6 TP24_0.5‐0.6 TP25_0.0‐0.1 TP29_0.3‐0.4
Sample Depth: 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.5‐0.6 0.5‐0.6 0.0‐0.1 0.3‐0.4 0.0‐0.5

27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013
Analyte Units LOR
pH 
pH Value pH Unit 0.1 6.1 5.7 6.8 4.4 4.8 5 5.6 6.3 5.59
Soil Classification based on Particle Size
Clay (<2 µm) % 1 13 18 24 10 29 47 12 11 20.50
Exchangeable Cations
Exchangeable Calcium meq/100g 0.1 9.9 7.2 21.7 0.8 7.7 3.8 2.6 1.2 6.86
Exchangeable Magnesium meq/100g 0.1 2.6 2 1.7 0.2 2.1 8.3 0.8 1.1 2.35
Exchangeable Potassium meq/100g 0.1 0.3 0.4 0.7 <0.1 0.3 0.1 0.1 <0.1 0.32
Exchangeable Sodium meq/100g 0.1 0.2 0.3 0.2 <0.1 0.2 1.1 0.1 0.2 0.33
Cation Exchange Capacity meq/100g 0.1 13 10 24.3 1.1 10.4 13.3 3.6 2.5 9.78
Organic Matter
Organic Matter % 0.5 3.8 5.1 5.5 1.5 2.7 1.3 5.8 2.5 3.53
Total Organic Carbon % 0.5 2.2 3 3.2 0.9 1.6 0.8 3.4 1.4 2.06
Iron
Iron mg/kg 20300 38500 34800 12000 31700 56900 12000 15500 27713
Legend:

LOR ‐ Limit of reporting

TP9_0.5‐0.6 TP3_0.5‐0.6 TP5_0.9‐1.0 TP7_0.5‐0.6 TP11_0.9‐1.0 TP15_0.9‐1.0 TP28_0.9‐1.0
Sample Depth: 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.5‐0.6 0.9‐1.0 0.9‐1.0 0.9‐1.0 0.5‐1.0

26/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 25/06/2013
Analyte Units LOR
pH 
pH Value pH Unit 0.1 5.1 5.2 5.3 6.9 6.2 5.1 7 5.83
Soil Classification based on Particle Size
Clay (<2 µm) % 1 60 54 43 60 22 18 48 43.57
Exchangeable Cations
Exchangeable Calcium meq/100g 0.1 11.2 3.6 2.5 17.5 0.7 1.2 15.1 7.40
Exchangeable Magnesium meq/100g 0.1 12.2 9.1 11.6 10.5 12.6 11.7 9.7 11.06
Exchangeable Potassium meq/100g 0.1 0.3 0.2 0.2 0.1 <0.1 0.2 0.2 0.20
Exchangeable Sodium meq/100g 0.1 1.8 2.9 1.1 1.7 6.3 0.6 0.8 2.17
Cation Exchange Capacity meq/100g 0.1 25.4 15.8 15.4 29.9 19.7 13.7 25.9 20.83
Organic Matter
Organic Matter % 0.5 1.2 1.9 1 1.8 0.6 <0.5 1 1.25
Total Organic Carbon % 0.5 0.7 1.1 0.6 1.1 <0.5 <0.5 0.6 0.82
Iron
Iron mg/kg 42400 59000 33500 59200 22800 50100 42200 44171
Legend:

LOR ‐ Limit of reporting

Sample Date:

Geometric Mean

Geometric Mean

Sand

ClaySample Matrix:
Sample ID (Primary):

Sample Matrix:
Sample ID (Primary):

Sample Date:
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Table 5 ‐ Soil Analytical Results ‐ Nutrients
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP20
TP20_0.5‐0.6 TP26_0.5‐0.6 TP26_1.5‐1.6 BH4‐0.4 BH4‐1.0
26/06/2013 25/06/2013 25/06/2013 09/10/2013 09/10/2013

PS PS PS PS PS
Analyte Units LOR
Nutrients
Ammonia as N mg/kg 20 <20 <20 <20 <20 30
Nitrite as N (Sol.) mg/kg 0.1 <1.0 <1.0 <0.1 <1.0 <1.0
Nitrate as N (Sol.) mg/kg 0.1 <1.0 <1.0 <0.1 <1.0 <1.0
Nitrite + Nitrate as N (Sol.) mg/kg 0.1 <1.0 <1.0 <0.1 <1.0 <1.0
Total Kjeldahl Nitrogen as N mg/kg 20 1590 1040 470 120 880
Total Nitrogen as N mg/kg 20 1590 1040 470 120 880
Total Phosphorus as P mg/kg 2 667 261 888 338 186
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate 

PS ‐ Primary Sample FT ‐ Field Triplicate

Sample Type:

Location
Sample ID (Primary):

Sample Date:

BH4TP26
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Table 6 ‐ Asbestos Analytical Results
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP3_0.0‐0.1 TP7_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2 TP12_0.0.‐0.1
TP3_0.0‐0.1 TP7_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2 TP12_0.0.‐0.1
27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013

Analyte Units LOR

NEPM ‐ Health 
Screening Level ‐ 
Residential B

NEPM ‐ Health 
Screening Level ‐ 
Residential D

Identification of Asbestos in bulk samples
Asbestos Detected ‐ ‐ No No Yes Yes No
Asbestos detected in surface soil (0.1m) ‐ ‐ No visible No visible No No Yes NA No
Asbestos Type ‐ ‐ Ch Ch + Am ‐

Sample weight (dry) g 0.01 599 7320 6290 9040 7660

Description

‐

1
Dark grey‐brown clay soil with 

some small grey rocks plus some 
vegetation

Dark grey‐brown clay soil with 
some small red rocks plus some 

vegetation

Mid brown clay soil with some grey rocks 
plus some concrete debris and plenty of 
pieces of bonded asbestos vinyl tile like 

material approx 40 x 25 x 3mm and several 
small friable asbestos fibre bundles approx 4 

x 1 x 1mm

Mid brown clay soil with some 
concrete debris plus some slag 
grains and two small fragments 
of bonded asbestos cement 
sheeting approx 6 x 4 x 3mm

Mid grey‐brown clay soil with 
some quartz and slag grains 
and plenty of vegetation

APPROVED IDENTIFIER: ‐ 1 C.OWLER C.OWLER C.OWLER C.OWLER C.OWLER
Asbestos Quantification (non‐NATA)
Weight Used for % Calculation kg 0.0001 6 7.32 6.29 9.04 7.66
Asbestos Containing Material (ACM) g 0.1 <0.1 <0.1 64.6 <0.1 <0.1
Fibrous Asbestos (FA) g 0.002 <0.002 <0.002 0.008 0.007 <0.002
Asbestos Fines (AF) ‐ ‐ No No Yes Yes No
Asbestos Containing Material (ACM >7mm) % 0.01 0.04 0.05 <0.01 <0.01 0.10 <0.01 <0.01
Asbestos Fines and Fibrous Asbestos (<7mm) % 0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Legend:

LOR ‐ Limit of reporting w/w ‐ weight for weight

Asbestos Identification:
Am ‐ Amosite (brown asbestos) Cr ‐ Crocidolite (blue asbestos)

Ch ‐ Chrysotile (white asbestos)

Values that exceed the investigations level are highlighted as:

Location:
Sample ID :

Sample Date:

Health Screening Levels for Asbestos Contamination in Soil  ‐ 
Commercial/Industrial D ‐ (NEPM 1999 ‐ Amend 2013)

Health Screening Levels for Asbestos Contamination in Soil  ‐ Residential B ‐ 
(NEPM 1999 ‐ Amend 2013)
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Table 6 ‐ Asbestos Analytical Results
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR

NEPM ‐ Health 
Screening Level ‐ 
Residential B

NEPM ‐ Health 
Screening Level ‐ 
Residential D

Identification of Asbestos in bulk samples
Asbestos Detected ‐ ‐

Asbestos detected in surface soil (0.1m) ‐ ‐ No visible No visible
Asbestos Type ‐ ‐

Sample weight (dry) g 0.01

Description

‐

1

APPROVED IDENTIFIER: ‐ 1
Asbestos Quantification (non‐NATA)
Weight Used for % Calculation kg 0.0001
Asbestos Containing Material (ACM) g 0.1
Fibrous Asbestos (FA) g 0.002
Asbestos Fines (AF) ‐ ‐

Asbestos Containing Material (ACM >7mm) % 0.01 0.04 0.05
Asbestos Fines and Fibrous Asbestos (<7mm) % 0.001 0.001 0.001
Legend:

LOR ‐ Limit of reporting w/w ‐ weight for weight

Asbestos Identification:
Am ‐ Amosite (brown asbestos) Cr ‐ Crocidolite (blue asbestos)

Ch ‐ Chrysotile (white asbestos)

Values that exceed the investigations level are highlighted as:

Location:
Sample ID :

Sample Date:

Health Screening Levels for Asbestos Contamination in Soil  ‐ 
Commercial/Industrial D ‐ (NEPM 1999 ‐ Amend 2013)

Health Screening Levels for Asbestos Contamination in Soil  ‐ Residential B ‐ 
(NEPM 1999 ‐ Amend 2013)

TP12A_0.1‐0.2 TP15_0.0‐0.1 TP16A_0.9‐1.0 TP16B_0.1‐0.2 TP20_0.5‐0.6
TP12A_0.1‐0.2 TP15_0.0‐0.1 TP16A_0.9‐1.0 TP16B_0.1‐0.2 TP20_0.5‐0.6
26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013

Yes Yes Yes Yes Yes
NA Yes NA NA NA

Ch + Am Ch + Am Ch + Am Ch + Am + Cr Ch
27.1 6390 86.3 28.5 7840

One piece of bonded 
asbestos cement 

sheeting approx 90 x 39 x 
5mm

Mid brown clay soil with some 
slag grains plus plenty of 

vegetation and one small piece 
of degraded and friable asbestos 
fibre board approx 6 x 5 x 3mm

Three pieces of bonded 
asbestos cement sheeting 
approx 118 x 40 x 5mm

Several pieces of bonded 
asbestos cement sheeting 
approx 45 x 30 x 5mm

Mid grey‐brown clay soil with 
some grey rocks plus some glass 
debris and several small friable 
fragments of asbestos fibre 
board approx 5 x 5 x 2mm

C.OWLER C.OWLER C.OWLER C.OWLER C.OWLER

‐ 6.39 ‐ ‐ 7.84
‐ <0.1 ‐ ‐ <0.1
‐ 0.004 ‐ ‐ 0.023
‐ Yes ‐ ‐ Yes
‐ <0.01 ‐ ‐ <0.01
‐ <0.001 ‐ ‐ 0.001
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Table 7a ‐ QAQC Analytical Results ‐ Rinsate Blanks
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Rinsate Blank Rinsate Blank Rinsate Blank
QC300 QC301 QC302

25/06/2013 26/06/2013 27/06/2013
Analyte Units LOR
BTEXN
Benzene µg/L 1 <1 <1 <1
Toluene µg/L 2 <2 <2 <2
Ethylbenzene µg/L 2 <2 <2 <2
meta‐ & para‐Xylene µg/L 2 <2 <2 <2
ortho‐Xylene µg/L 2 <2 <2 <2
Total Xylenes µg/L 2 <2 <2 <2
Sum of BTEX µg/L 1 <1 <1 <1
Naphthalene µg/L 5 <5 <5 <5
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction µg/L 20 <20 <20 <20
C10 ‐ C14 Fraction µg/L 50 <50 <50 <50
C15 ‐ C28 Fraction µg/L 100 <100 <100 <100
C29 ‐ C36 Fraction µg/L 50 <50 <50 <50
C10 ‐ C36 Fraction (sum) µg/L 50 <50 <50 <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction µg/L 20 <20 <20 <20
C6 ‐ C10 Fraction  minus BTEX (F1) µg/L 20 <20 <20 <20
>C10 ‐ C16 Fraction µg/L 100 <100 <100 <100
>C16 ‐ C34 Fraction µg/L 100 <100 <100 <100
>C34 ‐ C40 Fraction µg/L 100 <100 <100 <100
>C10 ‐ C40 Fraction (sum) µg/L 100 <100 <100 <100
Total Metals 
Arsenic mg/L 0.001 <0.001 <0.001 <0.001
Cadmium mg/L 0.0001 <0.0001 <0.0001 <0.0001
Chromium mg/L 0.001 <0.001 <0.001 <0.001
Copper mg/L 0.001 <0.001 <0.001 <0.001
Lead mg/L 0.001 <0.001 <0.001 <0.001
Manganese mg/L 0.001 <0.001 <0.001 <0.001
Mercury mg/L 0.0001 <0.0001 <0.0001 <0.0001
Nickel mg/L 0.001 <0.001 <0.001 <0.001
Selenium mg/L 0.01 <0.01 <0.01 <0.01
Zinc mg/L 0.005 <0.005 <0.005 <0.005
Organochlorine Pesticides (OC)
alpha‐BHC µg/L 0.5 <0.5 <0.5 <0.5
Hexachlorobenzene (HCB) µg/L 0.5 <0.5 <0.5 <0.5
beta‐BHC µg/L 0.5 <0.5 <0.5 <0.5
gamma‐BHC µg/L 0.5 <0.5 <0.5 <0.5
delta‐BHC µg/L 0.5 <0.5 <0.5 <0.5
Heptachlor µg/L 0.5 <0.5 <0.5 <0.5
Aldrin µg/L 0.5 <0.5 <0.5 <0.5
Heptachlor epoxide µg/L 0.5 <0.5 <0.5 <0.5
trans‐Chlordane µg/L 0.5 <0.5 <0.5 <0.5
alpha‐Endosulfan µg/L 0.5 <0.5 <0.5 <0.5
cis‐Chlordane µg/L 0.5 <0.5 <0.5 <0.5
Dieldrin µg/L 0.5 <0.5 <0.5 <0.5
4.4`‐DDE µg/L 0.5 <0.5 <0.5 <0.5
Endrin µg/L 0.5 <0.5 <0.5 <0.5
beta‐Endosulfan µg/L 0.5 <0.5 <0.5 <0.5
4.4`‐DDD µg/L 0.5 <0.5 <0.5 <0.5
Endrin aldehyde µg/L 0.5 <0.5 <0.5 <0.5
Endosulfan sulfate µg/L 0.5 <0.5 <0.5 <0.5
4.4`‐DDT µg/L 2 <2.0 <2.0 <2.0
Endrin ketone µg/L 0.5 <0.5 <0.5 <0.5
Methoxychlor µg/L 2 <2.0 <2.0 <2.0
Total Chlordane (sum) µg/L 0.5 <0.5 <0.5 <0.5
Sum of DDD + DDE + DDT µg/L 0.5 <0.5 <0.5 <0.5
Sum of Aldrin + Dieldrin µg/L 0.5 <0.5 <0.5 <0.5

Location:
Sample ID :

Sample Date:
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Table 7a ‐ QAQC Analytical Results ‐ Rinsate Blanks
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Rinsate Blank Rinsate Blank Rinsate Blank
QC300 QC301 QC302

25/06/2013 26/06/2013 27/06/2013
Analyte Units LOR

Location:
Sample ID :

Sample Date:

Organophosphorus Pesticides (OP)
Dichlorvos µg/L 0.5 <0.5 <0.5 <0.5
Demeton‐S‐methyl µg/L 0.5 <0.5 <0.5 <0.5
Monocrotophos µg/L 2 <2.0 <2.0 <2.0
Dimethoate µg/L 0.5 <0.5 <0.5 <0.5
Diazinon µg/L 0.5 <0.5 <0.5 <0.5
Chlorpyrifos‐methyl µg/L 0.5 <0.5 <0.5 <0.5
Parathion‐methyl µg/L 2 <2.0 <2.0 <2.0
Malathion µg/L 0.5 <0.5 <0.5 <0.5
Fenthion µg/L 0.5 <0.5 <0.5 <0.5
Chlorpyrifos µg/L 0.5 <0.5 <0.5 <0.5
Parathion µg/L 2 <2.0 <2.0 <2.0
Pirimphos‐ethyl µg/L 0.5 <0.5 <0.5 <0.5
Chlorfenvinphos µg/L 0.5 <0.5 <0.5 <0.5
Bromophos‐ethyl µg/L 0.5 <0.5 <0.5 <0.5
Fenamiphos µg/L 0.5 <0.5 <0.5 <0.5
Prothiofos µg/L 0.5 <0.5 <0.5 <0.5
Ethion µg/L 0.5 <0.5 <0.5 <0.5
Carbophenothion µg/L 0.5 <0.5 <0.5 <0.5
Azinphos Methyl µg/L 0.5 <0.5 <0.5 <0.5
Phenolic Compounds
Phenol µg/L 1 <1.0 <1.0 <1.0
2‐Chlorophenol µg/L 1 <1.0 <1.0 <1.0
2‐Methylphenol µg/L 1 <1.0 <1.0 <1.0
3‐ & 4‐Methylphenol µg/L 2 <2.0 <2.0 <2.0
2‐Nitrophenol µg/L 1 <1.0 <1.0 <1.0
2.4‐Dimethylphenol µg/L 1 <1.0 <1.0 <1.0
2.4‐Dichlorophenol µg/L 1 <1.0 <1.0 <1.0
2.6‐Dichlorophenol µg/L 1 <1.0 <1.0 <1.0
4‐Chloro‐3‐Methylphenol µg/L 1 <1.0 <1.0 <1.0
2.4.6‐Trichlorophenol µg/L 1 <1.0 <1.0 <1.0
2.4.5‐Trichlorophenol µg/L 1 <1.0 <1.0 <1.0
Pentachlorophenol µg/L 2 <2.0 <2.0 <2.0
Polynuclear Aromatic Hydrocarbons
Naphthalene µg/L 1 <1.0 <1.0 <1.0
Acenaphthylene µg/L 1 <1.0 <1.0 <1.0
Acenaphthene µg/L 1 <1.0 <1.0 <1.0
Fluorene µg/L 1 <1.0 <1.0 <1.0
Phenanthrene µg/L 1 <1.0 <1.0 <1.0
Anthracene µg/L 1 <1.0 <1.0 <1.0
Fluoranthene µg/L 1 <1.0 <1.0 <1.0
Pyrene µg/L 1 <1.0 <1.0 <1.0
Benz(a)anthracene µg/L 1 <1.0 <1.0 <1.0
Chrysene µg/L 1 <1.0 <1.0 <1.0
Benzo(b)fluoranthene µg/L 1 <1.0 <1.0 <1.0
Benzo(k)fluoranthene µg/L 1 <1.0 <1.0 <1.0
Benzo(a)pyrene µg/L 0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene µg/L 1 <1.0 <1.0 <1.0
Dibenz(a.h)anthracene µg/L 1 <1.0 <1.0 <1.0
Benzo(g.h.i)perylene µg/L 1 <1.0 <1.0 <1.0
Sum of polycyclic aromatic hydrocarbo µg/L 0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ (WHO) µg/L 0.5 <0.5 <0.5 <0.5
Legend:

LOR ‐ Limit of reporting
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Table 7b ‐ QAQC Analytical Results ‐ Trip Blanks
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Trip Blank Trip Blank Trip Blank
QC400 QC401 QC402

25/06/2013 26/06/2013 27/06/2013
Moisture 
Moisture Content (dried @ 103°C) % 1 21.5 5.5 2.8
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2
Toluene mg/kg 0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <0.5
meta‐ & para‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5
ortho‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5
Total Xylenes mg/kg 0.5 <0.5 <0.5 <0.5
Sum of BTEX mg/kg 0.2 <0.2 <0.2 <0.2
Naphthalene mg/kg 1 <1 <1 <1
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10 <10 <10 <10
C10 ‐ C14 Fraction mg/kg 50 <50 <50 <50
C15 ‐ C28 Fraction mg/kg 100 <100 <100 <100
C29 ‐ C36 Fraction mg/kg 100 <100 <100 <100
C10 ‐ C36 Fraction (sum) mg/kg 50 <50 <50 <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction mg/kg 10 <10 <10 <10
C6 ‐ C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <10
>C10 ‐ C16 Fraction mg/kg 50 <50 <50 <50
>C16 ‐ C34 Fraction mg/kg 100 <100 <100 <100
>C34 ‐ C40 Fraction mg/kg 100 <100 <100 <100
>C10 ‐ C40 Fraction (sum) mg/kg 50 <50 <50 <50
Total Metals 
Arsenic mg/kg 5 <5 <5 <5
Cadmium mg/kg 1 <1 <1 <1
Chromium mg/kg 2 <2 <2 <2
Copper mg/kg 5 <5 <5 <5
Iron mg/kg 50 ‐ ‐ ‐

Lead mg/kg 5 <5 <5 <5
Manganese mg/kg 5 10 12 8
Mercury mg/kg 0.1 <0.1 <0.1 <0.1
Nickel mg/kg 2 <2 <2 <2
Selenium mg/kg 5 <5 <5 <5
Zinc mg/kg 5 <5 <5 <5
Ammonia
Ammonia as N mg/kg 20 <20 <20 <20
Organochlorine Pesticides (OC)
alpha‐BHC mg/kg 0.05 <0.05 <0.05 <0.05
Hexachlorobenzene (HCB) mg/kg 0.05 <0.05 <0.05 <0.05
beta‐BHC mg/kg 0.05 <0.05 <0.05 <0.05
gamma‐BHC mg/kg 0.05 <0.05 <0.05 <0.05
delta‐BHC mg/kg 0.05 <0.05 <0.05 <0.05
Heptachlor mg/kg 0.05 <0.05 <0.05 <0.05
Aldrin mg/kg 0.05 <0.05 <0.05 <0.05
Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.05
Total Chlordane (sum) mg/kg 0.05 <0.05 <0.05 <0.05
trans‐Chlordane mg/kg 0.05 <0.05 <0.05 <0.05
alpha‐Endosulfan mg/kg 0.05 <0.05 <0.05 <0.05
cis‐Chlordane mg/kg 0.05 <0.05 <0.05 <0.05
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.05
4.4`‐DDE mg/kg 0.05 <0.05 <0.05 <0.05
Endrin mg/kg 0.05 <0.05 <0.05 <0.05
beta‐Endosulfan mg/kg 0.05 <0.05 <0.05 <0.05
Endosulfan (sum) mg/kg 0.05 <0.05 <0.05 <0.05
4.4`‐DDD mg/kg 0.05 <0.05 <0.05 <0.05
Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.05
Endosulfan sulfate mg/kg 0.05 <0.05 <0.05 <0.05
4.4`‐DDT mg/kg 0.2 <0.2 <0.2 <0.2
Endrin ketone mg/kg 0.05 <0.05 <0.05 <0.05
Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.2
Sum of Aldrin + Dieldrin mg/kg 0.05 <0.05 <0.05 <0.05
Sum of DDD + DDE + DDT mg/kg 0.05 <0.05 <0.05 <0.05

Location:
Sample ID :

Sample Date:
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Table 7b ‐ QAQC Analytical Results ‐ Trip Blanks
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Trip Blank Trip Blank Trip Blank
QC400 QC401 QC402

25/06/2013 26/06/2013 27/06/2013

Location:
Sample ID :

Sample Date:
Organophosphorus Pesticides (OP)
Dichlorvos mg/kg 0.05 <0.05 <0.05 <0.05
Demeton‐S‐methyl mg/kg 0.05 <0.05 <0.05 <0.05
Monocrotophos mg/kg 0.2 <0.2 <0.2 <0.2
Dimethoate mg/kg 0.05 <0.05 <0.05 <0.05
Diazinon mg/kg 0.05 <0.05 <0.05 <0.05
Chlorpyrifos‐methyl mg/kg 0.05 <0.05 <0.05 <0.05
Parathion‐methyl mg/kg 0.2 <0.2 <0.2 <0.2
Malathion mg/kg 0.05 <0.05 <0.05 <0.05
Fenthion mg/kg 0.05 <0.05 <0.05 <0.05
Chlorpyrifos mg/kg 0.05 <0.05 <0.05 <0.05
Parathion mg/kg 0.2 <0.2 <0.2 <0.2
Pirimphos‐ethyl mg/kg 0.05 <0.05 <0.05 <0.05
Chlorfenvinphos mg/kg 0.05 <0.05 <0.05 <0.05
Bromophos‐ethyl mg/kg 0.05 <0.05 <0.05 <0.05
Fenamiphos mg/kg 0.05 <0.05 <0.05 <0.05
Prothiofos mg/kg 0.05 <0.05 <0.05 <0.05
Ethion mg/kg 0.05 <0.05 <0.05 <0.05
Carbophenothion mg/kg 0.05 <0.05 <0.05 <0.05
Azinphos Methyl mg/kg 0.05 <0.05 <0.05 <0.05
Phenolic Compounds
Phenol mg/kg 0.5 <0.5 <0.5 <0.5
2‐Chlorophenol mg/kg 0.5 <0.5 <0.5 <0.5
2‐Methylphenol mg/kg 0.5 <0.5 <0.5 <0.5
3‐ & 4‐Methylphenol mg/kg 1 <1 <1 <1
2‐Nitrophenol mg/kg 0.5 <0.5 <0.5 <0.5
2.4‐Dimethylphenol mg/kg 0.5 <0.5 <0.5 <0.5
2.4‐Dichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5
2.6‐Dichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5
4‐Chloro‐3‐Methylphenol mg/kg 0.5 <0.5 <0.5 <0.5
2.4.6‐Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5
2.4.5‐Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5
Pentachlorophenol mg/kg 2 <2 <2 <2
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5
Pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Chrysene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(b)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Indeno(1.2.3.cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.5
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 <0.5 <0.5 <0.5
Legend:

LOR ‐ Limit of reporting

‐ Not Analysed
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Table 8 ‐ Ecological Screening Levels (ESL) and Management Limits (MLs)
Phase II ESA_PKC Primary School
Golder Project No. 137623028

TP1 TP2 TP3 TP4 TP6 TP7 TP9 TP10 TP11
TP1_0.0‐0.1 TP2_0.2‐0.4 TP3_0.0‐0.1 TP4_0.0‐0.1 TP5_0.5‐0.6 QC102 QC202 TP6_0.2‐0.3 TP7_0.3‐0.4 TP8_0.0‐0.1 QC101 QC102 TP9_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2
0.0‐0.1 0.2‐0.4 0.0‐0.1 0.0‐0.1 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.2‐0.3 0.3‐0.4 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.3‐0.4 0.0‐0.1 0.1‐0.2
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013
PS PS PS PS PS FD FT PS PS PS FD FT PS PS PS

Analyte Units LOR
Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
 Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
C10 ‐ C14 Fraction mg/kg 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C15 ‐ C28 Fraction mg/kg 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C29 ‐ C36 Fraction mg/kg 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
C10 ‐ C36 Fraction (sum) mg/kg 50 <50 <50 <50 <50 <50 <50 ‐ <50 <50 <50 <50 ‐ <50 <50 <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction (F1) mg/kg 10 180 215 700 700 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
C6 ‐ C10 Fraction  minus BTEX  mg/kg 10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10 <10 <25 <10 <10 <10
>C10 ‐ C16 Fraction  (F2) mg/kg 50 120 170 1000 1000 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
C10 ‐ C16 Fraction  minus Napht mg/kg calc. <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
>C16 ‐ C34 Fraction  (F3) mg/kg 100 300 1700 2500 3500 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C34 ‐ C40 Fraction  (F4) mg/kg 100 2800 3300 10000 10000 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
>C10 ‐ C40 Fraction (sum) mg/kg 50 <50 <50 <50 <50 <50 <50 ‐ <50 <50 <50 <50 ‐ <50 <50 <50
BTEXN
Benzene mg/kg 0.2 50 75 ‐ ‐ <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg 0.5 85 135 ‐ ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg 0.5 70 165 ‐ ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
meta‐ & para‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5
ortho‐Xylene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
Total Xylenes mg/kg 0.5 105 180 ‐ ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 <0.5
Sum of BTEX mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 <0.2
Naphthalene mg/kg 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Polynuclear Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 1.4 1.4 ‐ ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5
Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate 

PS ‐ Primary Sample FT ‐ Field Triplicate

 ‐ Not analysed / Not guideline available

Sample Date:
Sample Type:

Location TP5 TP8
Sample ID (Primary):

Sample Depth:
Sample Matrix:

ECOLOGICAL SCREENING LEVELS (ESL) MANAGEMENT LIMITS (MLs)

Values for ESL ‐  Urban Residential ‐ Open Space (coarse) were obtained from Table 
1B (6) in the NEPM 1999 ‐ Amend 2013
Values for ESL ‐ Commercial/Industrial (coarse) were obtained from Table 1B (6) in 
the NEPM 1999 ‐ Amend 2013
Values for Management Limits ‐ Urban Residential (Coarse) were obtained from 
Table 1B (7) in the NEPM 1999 ‐ Amend 2013
Management Limits ‐ Commercial / Industrial (Coarse) were obtained from Table 1B 
(7) in the NEPM 1999 ‐ Amend 2013
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Table 8 ‐ Ecological Screening Levels (ESL) and Management Limits (MLs)
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
 Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10
C10 ‐ C14 Fraction mg/kg 50
C15 ‐ C28 Fraction mg/kg 100
C29 ‐ C36 Fraction mg/kg 100
C10 ‐ C36 Fraction (sum) mg/kg 50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction (F1) mg/kg 10 180 215 700 700
C6 ‐ C10 Fraction  minus BTEX  mg/kg 10
>C10 ‐ C16 Fraction  (F2) mg/kg 50 120 170 1000 1000
C10 ‐ C16 Fraction  minus Napht mg/kg calc.
>C16 ‐ C34 Fraction  (F3) mg/kg 100 300 1700 2500 3500
>C34 ‐ C40 Fraction  (F4) mg/kg 100 2800 3300 10000 10000
>C10 ‐ C40 Fraction (sum) mg/kg 50
BTEXN
Benzene mg/kg 0.2 50 75 ‐ ‐

Toluene mg/kg 0.5 85 135 ‐ ‐

Ethylbenzene mg/kg 0.5 70 165 ‐ ‐

meta‐ & para‐Xylene mg/kg 0.5
ortho‐Xylene mg/kg 0.5
Total Xylenes mg/kg 0.5 105 180 ‐ ‐

Sum of BTEX mg/kg 0.2
Naphthalene mg/kg 1
Polynuclear Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 1.4 1.4 ‐ ‐

Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate 

PS ‐ Primary Sample FT ‐ Field Triplicate

 ‐ Not analysed / Not guideline available

Sample Date:
Sample Type:

Location
Sample ID (Primary):

Sample Depth:
Sample Matrix:

ECOLOGICAL SCREENING LEVELS (ESL) MANAGEMENT LIMITS (MLs)

Values for ESL ‐  Urban Residential ‐ Open Space (coarse) were obtained from Table 
1B (6) in the NEPM 1999 ‐ Amend 2013
Values for ESL ‐ Commercial/Industrial (coarse) were obtained from Table 1B (6) in 
the NEPM 1999 ‐ Amend 2013
Values for Management Limits ‐ Urban Residential (Coarse) were obtained from 
Table 1B (7) in the NEPM 1999 ‐ Amend 2013
Management Limits ‐ Commercial / Industrial (Coarse) were obtained from Table 1B 
(7) in the NEPM 1999 ‐ Amend 2013

TP12 TP13 TP14 TP15 TP16A TP16A TP20 TP24 TP26 TP27 TP28
TP12_0.0.‐0.1 TP13_0.5‐0.6 TP14_0.0‐0.1 TP15_0.0‐0.1 TP16A_0.2‐0.3 TP16A_0.5‐0.6 TP20_0.5‐0.6 TP24_0.5‐0.6 TP25_0.0‐0.1 QC100 QC200 TP26_1.5‐1.6 TP27_0.5‐0.6 TP28_0.0‐0.1

0.0‐0.1 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.2‐0.3 0.5‐0.6 0.5‐0.6 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.0‐0.1 1.5‐1.6 0.5‐0.6 0.0‐0.1
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013 25/06/2013 25/06/2013
PS PS PS PS PS PS PS PS PS FD FT PS PS PS

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100 <100 <100 360 550 <100 <100 <100 1000
<100 <100 <100 <100 <100 <100 <100 <100 180 240 <100 <100 <100 490
<50 <50 <50 <50 <50 <50 <50 <50 540 790 ‐ <50 <50 1490

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <25 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 70
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 70
<100 <100 <100 <100 <100 <100 <100 <100 480 700 100 <100 <100 1330
<100 <100 <100 <100 <100 <100 <100 <100 <100 110 <100 <100 <100 220
<50 <50 <50 <50 <50 <50 <50 <50 480 810 ‐ <50 <50 1620

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ <0.5 <0.5 0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 ‐ <0.2 <0.2 1.1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1

TP25
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Table 8 ‐ Ecological Screening Levels (ESL) and Management Limits (MLs)
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Analyte Units LOR
Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
 Urban Residential 

(Coarse)
Commercial / 

Industrial (Coarse) 
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction mg/kg 10
C10 ‐ C14 Fraction mg/kg 50
C15 ‐ C28 Fraction mg/kg 100
C29 ‐ C36 Fraction mg/kg 100
C10 ‐ C36 Fraction (sum) mg/kg 50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction (F1) mg/kg 10 180 215 700 700
C6 ‐ C10 Fraction  minus BTEX  mg/kg 10
>C10 ‐ C16 Fraction  (F2) mg/kg 50 120 170 1000 1000
C10 ‐ C16 Fraction  minus Napht mg/kg calc.
>C16 ‐ C34 Fraction  (F3) mg/kg 100 300 1700 2500 3500
>C34 ‐ C40 Fraction  (F4) mg/kg 100 2800 3300 10000 10000
>C10 ‐ C40 Fraction (sum) mg/kg 50
BTEXN
Benzene mg/kg 0.2 50 75 ‐ ‐

Toluene mg/kg 0.5 85 135 ‐ ‐

Ethylbenzene mg/kg 0.5 70 165 ‐ ‐

meta‐ & para‐Xylene mg/kg 0.5
ortho‐Xylene mg/kg 0.5
Total Xylenes mg/kg 0.5 105 180 ‐ ‐

Sum of BTEX mg/kg 0.2
Naphthalene mg/kg 1
Polynuclear Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 1.4 1.4 ‐ ‐

Legend:

LOR ‐ Limit of reporting FD ‐ Field Duplicate 

PS ‐ Primary Sample FT ‐ Field Triplicate

 ‐ Not analysed / Not guideline available

Sample Date:
Sample Type:

Location
Sample ID (Primary):

Sample Depth:
Sample Matrix:

ECOLOGICAL SCREENING LEVELS (ESL) MANAGEMENT LIMITS (MLs)

Values for ESL ‐  Urban Residential ‐ Open Space (coarse) were obtained from Table 
1B (6) in the NEPM 1999 ‐ Amend 2013
Values for ESL ‐ Commercial/Industrial (coarse) were obtained from Table 1B (6) in 
the NEPM 1999 ‐ Amend 2013
Values for Management Limits ‐ Urban Residential (Coarse) were obtained from 
Table 1B (7) in the NEPM 1999 ‐ Amend 2013
Management Limits ‐ Commercial / Industrial (Coarse) were obtained from Table 1B 
(7) in the NEPM 1999 ‐ Amend 2013

TP29 TP30 BH2 BH3 BH4 BH5
TP29_0.3‐0.4 TP30_0.0‐0.1 BH2‐0.1 BH3‐0.1 BH4‐0.4 BH5‐0.1

0.3‐0.4 0.0‐0.1 0.1 0.1 0.4 0.1
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

25/06/2013 25/06/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013
PS PS PS PS PS PS

<10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50

<10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50
<50 <50 <50 <50 <50 <50
<100 <100 <100 <100 <100 <100
<100 <100 <100 <100 <100 <100
<50 <50 <50 <50 <50 <50

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
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Table 9 ‐ Ecological Investigation Levels (EIL) for the Site
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Fill / Sand material

TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 TP14 TP15
TP1_0.0‐0.1 TP2_0.0‐0.1 TP3_0.0‐0.1 TP4_0.0‐0.1 TP5_0.5‐0.6 TP6_0.2‐0.3 TP7_0.3‐0.4 TP8_0.0‐0.1 TP9_0.3‐0.4 TP10_0.0‐0.1 TP11_0.1‐0.2 TP12_0.0.‐0.1 TP13_0.5‐0.6 TP14_0.0‐0.1 TP15_0.0‐0.1 TP16A_0.2‐0.3 TP16A_0.5‐0.6
0.0‐0.1 0.0‐0.1 0.0‐0.1 0.0‐0.1 0.5‐0.6 0.2‐0.3 0.3‐0.4 0.0‐0.1 0.3‐0.4 0.0‐0.1 0.1‐0.2 0.0‐0.1 0.5‐0.6 0.0‐0.1 0.0‐0.1 0.2‐0.3 0.5‐0.6
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013
PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS

Analyte Units LOR

Site EIL ‐ Urban 
Residential 

(Coarse/Sand)

Site EIL ‐ Commercial 
/ Industrial 

(Coarse/Sand)
Total Metals 
Arsenic mg/kg 5 100 160 6 <5 8 <5 33 37 7 44 36 31 <5 10 17 11 8 11 33
Cadmium mg/kg 1 <1 <1 3 <1 4 27 <1 14 11 3 <1 3 <1 <1 4 10 5
Chromium mg/kg 2 420 680 13 10 7 3 13 5 20 23 21 16 19 10 10 8 8 12 13
Copper mg/kg 5 205 265 140 10 589 287 467 2740 66 2280 1020 422 201 961 171 660 1620 320 335
Lead mg/kg 5 1100 1800 29 9 120 126 71 216 19 677 192 124 21 173 38 415 239 48 61
Manganese mg/kg 5 374 428 135 216 94 362 50 609 111 88 39 456 72 123 549 1580 122
Mercury mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.6 0.3 0.2 <0.1 0.3 <0.1 0.3 0.2 0.1 0.2
Nickel mg/kg 2 175 295 11 7 6 2 6 14 3 12 9 6 6 8 4 5 10 24 6
Selenium mg/kg 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6 <5 5 <5 <5 <5
Zinc mg/kg 5 310 455 68 18 152 32 112 500 41 529 443 256 92 187 35 85 231 369 145
Naphthalene mg/kg 1 170 370 <1 ‐ <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Legend:
LOR ‐ Limit of reporting ‐Not Analysed
Lead, arsenic and naphthalene values were obtained from Table 1B (4) and Table 1B (5).
All the other parameters were calculated as EILs (ABC + ACL)

Natural / Clay material

TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 TP14 TP15 TP20 TP24
TP1_0.9‐1.0 TP2_0.2‐0.4 TP3_0.5‐0.6 TP4_0.5‐0.6 TP5_0.9‐1.0 TP6_0.5‐0.6 TP7_0.5‐0.6 TP8_0.9‐1.0 TP9_0.5‐0.6 TP10_0.5‐0.6 TP11_0.9‐1.0 TP12_0.9‐1.0 TP13_1.5‐1.6 TP14_0.5‐0.6 TP15_0.9‐1.0 TP20_0.9‐1.0 TP24_0.5‐0.6
0.9‐1.0 0.2‐0.4 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.5‐0.6 0.5‐0.6 0.9‐1.0 0.9‐1.0 1.5‐1.6 0.5‐0.6 0.9‐1.0 0.9‐1.0 0.5‐0.6

Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay
27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 27/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013 26/06/2013

PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS

Analyte Units LOR

Site EIL ‐ Urban 
Residential 
(Fine/Clay)

Site EIL ‐ Commercial 
/ Industrial       
(Fine/Clay)

Total Metals 
Arsenic mg/kg 5 100 160 <5 <5 <5 9 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Cadmium mg/kg 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium mg/kg 2 420 680 14 20 25 16 17 22 24 12 21 24 14 19 15 18 20 27 29
Copper mg/kg 5 355 355 87 82 80 78 69 61 77 76 82 88 73 116 63 60 139 110 123
Lead mg/kg 5 1100 1800 <5 7 12 22 <5 7 9 <5 10 9 6 6 6 6 10 7 70
Manganese mg/kg 5 38 <5 19 21 <5 48 20 28 9 15 21 64 35 6 202 50 61
Mercury mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 2 275 465 9 3 4 3 <2 4 4 5 2 4 5 14 2 2 18 10 7
Selenium mg/kg 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Zinc mg/kg 5 435 655 33 12 25 16 15 9 24 31 17 27 38 88 21 13 98 76 258
Naphthalene mg/kg 1 170 370 ‐ <1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ <1
Legend:
LOR ‐ Limit of reporting ‐Not Analysed
Lead, arsenic and naphthalene values were obtained from Table 1B (4) and Table 1B (5).
All the other parameters were calculated as EILs (ABC + ACL)

TP16A

Sample Type:

Location:

Sample Date:
Sample Type:

Sample ID :
Sample Depth:
Sample Matrix:

Location:

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:
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Table 9 ‐ Ecological Investigation Levels (EIL) for the Site
Phase II ESA_PKC Primary School
Golder Project No. 137623028

Fill / Sand material

Analyte Units LOR

Site EIL ‐ Urban 
Residential 

(Coarse/Sand)

Site EIL ‐ Commercial 
/ Industrial 

(Coarse/Sand)
Total Metals 
Arsenic mg/kg 5 100 160
Cadmium mg/kg 1
Chromium mg/kg 2 420 680
Copper mg/kg 5 205 265
Lead mg/kg 5 1100 1800
Manganese mg/kg 5
Mercury mg/kg 0.1
Nickel mg/kg 2 175 295
Selenium mg/kg 5
Zinc mg/kg 5 310 455
Naphthalene mg/kg 1 170 370
Legend:
LOR ‐ Limit of reporting ‐Not Analysed
Lead, arsenic and naphthalene values were obtained from Table 1B (4) and Table 1B (5).
All the other parameters were calculated as EILs (ABC + ACL)

Natural / Clay material

Analyte Units LOR

Site EIL ‐ Urban 
Residential 
(Fine/Clay)

Site EIL ‐ Commercial 
/ Industrial       
(Fine/Clay)

Total Metals 
Arsenic mg/kg 5 100 160
Cadmium mg/kg 1
Chromium mg/kg 2 420 680
Copper mg/kg 5 355 355
Lead mg/kg 5 1100 1800
Manganese mg/kg 5
Mercury mg/kg 0.1
Nickel mg/kg 2 275 465
Selenium mg/kg 5
Zinc mg/kg 5 435 655
Naphthalene mg/kg 1 170 370
Legend:
LOR ‐ Limit of reporting ‐Not Analysed
Lead, arsenic and naphthalene values were obtained from Table 1B (4) and Table 1B (5).
All the other parameters were calculated as EILs (ABC + ACL)

Sample Type:

Location:

Sample Date:
Sample Type:

Sample ID :
Sample Depth:
Sample Matrix:

Location:

Sample ID :
Sample Depth:
Sample Matrix:
Sample Date:

TP20 TP24 TP28 TP29 TP30 BH2‐1.0 BH3‐1.0 BH4‐1.0 BH5‐1.0
TP20_0.5‐0.6 TP24_0.0‐0.1 TP25_0.0‐0.1 TP25_0.9‐1.0 TP26_0.5‐0.6 TP26_1.5‐1.6 TP27_0.0‐0.1 TP27_0.5‐0.6 TP28_0.0‐0.1 TP29_0.3‐0.4 TP30_0.0‐0.1 BH2‐1.0 BH3‐1.0 BH4‐1.0 BH5‐1.0

0.5‐0.6 0.0‐0.1 0.0‐0.1 0.9‐1.0 0.5‐0.6 1.5‐1.6 0.0‐0.1 0.5‐0.6 0.0‐0.1 0.3‐0.4 0.0‐0.1 1 1 1 1
Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand Fill/Sand

26/06/2013 26/06/2013 26/06/2013 26/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 25/06/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013
PS PS PS PS PS PS PS PS PS PS PS PS PS PS PS

166 16 10 209 9 22 <5 35 26 13 201 <5 <5 <5 11
4 4 3 4 <1 2 <1 8 2 13 10 <1 <1 <1 <1
19 13 9 11 22 17 6 12 9 5 13 30 26 31 26

1330 1480 791 1060 132 923 262 479 2240 333 2820 68 102 79 83
489 191 243 253 66 156 38 155 397 44 657 7 9 14 44
164 475 360 154 121 334 231 89 442 20 296 21 16 75 103
0.8 0.5 0.2 0.4 0.1 0.1 <0.1 0.2 0.4 0.1 1.2 <0.1 <0.1 <0.1 <0.1
7 9 12 6 5 22 8 13 12 7 11 15 3 9 7
<5 5 <5 <5 <5 <5 <5 <5 <5 <5 7 <5 <5 <5 <5
237 286 514 200 154 179 132 404 176 154 415 38 54 76 31
<1 <1 <1 ‐ ‐ <1 ‐ <1 <1 <1 <1 <1 <1 <1 <1

TP28 TP29 TP30 BH2 BH3 BH4 BH5
TP28_0.9‐1.0 TP29_0.9‐1.0 TP30_0.5‐0.6 BH1‐0.5 BH1‐1.0 BH2‐0.1 BH3‐0.1 BH4‐0.4 BH5‐0.1 BH6‐0.3 BH6‐1.0

0.9‐1.0 0.9‐1.0 0.5‐0.6 0.5 1 0.1 0.1 0.4 0.1 0.3 1
Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay Natural/Clay
25/06/2013 25/06/2013 25/06/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013 09/10/2013

PS PS PS PS PS PS PS PS PS PS PS

<5 6 <5 <5 <5 6 37 73 5 <5 <5
<1 <1 1 <1 <1 <1 3 5 1 <1 <1
14 17 21 32 11 9 20 26 6 32 25
72 99 249 74 49 82 436 717 574 130 137
22 14 67 8 7 219 350 404 92 10 8
142 35 32 19 <5 92 147 248 161 550 87
<0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.1 0.1 <0.1 <0.1
6 6 4 6 <2 4 8 24 3 30 15
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
107 54 157 28 17 1150 257 798 190 111 90
‐ ‐ ‐ ‐ <1 <1 <1 <1 <1 ‐ ‐

BH6BH1

TP25 TP26 TP27
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Table 10 ‐ Groundwater Gauging Results
DSI_PKC Primary School
Golder Project No. 137623028

Well_ID Location  X (m 
MGA) Y (m MGA) RL_TOC 

(mAHD)
RL_Ground 

(mAHD)
TOS 

(mBGS)
BOS 

(mBGS)
Date 

Guaged
DTW 

(mBTOC)
SWL 

(mAHD) Comments

D1 School,Bakery 307904.9 6182141.6 33.47 33.5 1.9 8 17/07/2013 1.700 31.77
D4 School,Bakery 307761.7 6182225.3 31.41 31.48 5 8 17/07/2013 0.450 30.96

Legend:
MGA= the Map Grid of Australia 
* - the coordinates are  ISG system 
RL_TOC= Relative Level Top of the Casing
mAHD= Meters Australian Height Datum
TOS= Top of the screen
BOS= Bottom of the screen
mBGS  = Meters below ground surface
mBTOC = Meters below top of the casing
DTW= Depth to Water
"-" - No data

DEEP WELLS
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Table 11 ‐ Groundwater Field Parameters
DSI_PKC Primary School
Golder Project No. 137623028

Monitorin
g Date Volume DO EC TDS pH ORP Eh Temp Comments

Well_ID removed (L) (mg/L) (us/cm) (calc) (mV) (mV) (°C)
1 0.33 981 589 6.16 336.5 535.5 19.2
2 0.30 969 581 5.82 349.3 548.3 18.9
3 0.28 958 575 5.66 356.4 555.4 19.0
4 0.26 943 566 5.58 371.2 570.2 19.1
1 5.58 2743 1646 5.43 372.2 571.2 21.0
2 5.53 2757 1654 5.21 388.9 587.9 21.0
3 5.56 2758 1655 5.18 393.1 592.1 21.1
4 5.81 2760 1656 5.15 397.2 596.2 21.0

Legend:
ORP - oxidation reduction potential as measured with a platinum electrode and silver-chloride reference electrode.
Eh - redox potential relative to the standard hydrogen electrode (calculated as Eh = ORP + 199 mV)
TDS - total dissolved solids (calculated as TDS = EC x 0.6).
DO - Dissolved Oxygen
EC - Electrical Conductivity

D1 17-Jul-13 Clear, no odour.

D4 17-Jul-13 Clear, no odour.
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Table 12  Groundwater Analytical Results
DSI_PKC Primary School
Golder Project No. 137623028

Sample ID : D1 D4
Sample Date: 17/07/2013 17/07/2013

Depth of the water 1.7m 0.45m
Sample Type PS PS

Analysis LOR Unit
10 x NHMRC 2011 
Drinking Water

ANZECC 2000 
Freshwater 95%

ANZECC 2000 Marine 
95%

Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction 20 µg/L <20 <20
C10 ‐ C14 Fraction 50 µg/L <50 <50
C15 ‐ C28 Fraction 100 µg/L <100 <100
C29 ‐ C36 Fraction 50 µg/L <50 <50
C10 ‐ C36 Fraction (sum) 50 µg/L <50 <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction 20 µg/L <20 <20
C6 ‐ C10 Fraction  minus BTEX (F1) 20 µg/L <20 <20
>C10 ‐ C16 Fraction 100 µg/L <100 <100
>C16 ‐ C34 Fraction 100 µg/L <100 <100
>C34 ‐ C40 Fraction 100 µg/L <100 <100
>C10 ‐ C40 Fraction (sum) 100 µg/L <100 <100
BTEXN
Benzene 1 µg/L 10 950 700 <1 <1
Toluene 2 µg/L 8000 <2 <2
Ethylbenzene 2 µg/L 3000 <2 <2
meta‐ & para‐Xylene 2 µg/L <2 <2
ortho‐Xylene 2 µg/L <2 <2
Total Xylenes 2 µg/L 6000 <2 <2
Sum of BTEX 1 µg/L <1 <1
Naphthalene 5 µg/L 16 70 <5 <5
Total Metals
Arsenic 0.001 mg/L 0.1 0.013 0.004 0.005
Cadmium 0.0001 mg/L 0.02 0.0002 0.0055 0.0011 <0.0001
Chromium 0.001 mg/L 0.5 0.001 0.0044 0.003 0.003
Copper 0.001 mg/L 20 0.0014 0.0013 0.163 0.062
Lead 0.001 mg/L 0.1 0.0034 0.0044 0.004 0.003
Manganese 0.001 mg/L 1 0.042 0.15
Nickel 0.001 mg/L 0.2 0.011 0.07 0.008 0.015
Selenium 0.01 mg/L 0.1 <0.01 <0.01
Zinc 0.005 mg/L 0.008 0.015 0.105 0.055
Mercury 0.0001 mg/L 0.01 0.0006 0.0004 <0.0001 <0.0001
Phenolic Compounds
Phenol 1 µg/L 320 400 <1.0 <1.0
2‐Chlorophenol 1 µg/L 3000 <1.0 <1.0
2‐Methylphenol 1 µg/L <1.0 <1.0
3‐ & 4‐Methylphenol 2 µg/L <2.0 <2.0
2‐Nitrophenol 1 µg/L <1.0 <1.0
2.4‐Dimethylphenol 1 µg/L <1.0 <1.0
2.4‐Dichlorophenol 1 µg/L 2000 <1.0 <1.0
2.6‐Dichlorophenol 1 µg/L <1.0 <1.0
4‐Chloro‐3‐Methylphenol 1 µg/L <1.0 <1.0
2.4.6‐Trichlorophenol 1 µg/L 200 <1.0 <1.0
2.4.5‐Trichlorophenol 1 µg/L <1.0 <1.0
Pentachlorophenol 2 µg/L 100 10 22 <2.0 <2.0
Polynuclear Aromatic Hydrocarbons
Naphthalene 1 µg/L 16 70 <1.0 <1.0
Acenaphthylene 1 µg/L <1.0 <1.0
Acenaphthene 1 µg/L <1.0 <1.0
Fluorene 1 µg/L <1.0 <1.0
Phenanthrene 1 µg/L <1.0 <1.0
Anthracene 1 µg/L <1.0 <1.0
Fluoranthene 1 µg/L <1.0 <1.0
Pyrene 1 µg/L <1.0 <1.0
Benz(a)anthracene 1 µg/L <1.0 <1.0
Chrysene 1 µg/L <1.0 <1.0
Benzo(b)fluoranthene 1 µg/L <1.0 <1.0
Benzo(k)fluoranthene 1 µg/L <1.0 <1.0
Benzo(a)pyrene 0.5 µg/L 0.01 <0.5 <0.5
Indeno(1.2.3.cd)pyrene 1 µg/L <1.0 <1.0
Dibenz(a.h)anthracene 1 µg/L <1.0 <1.0
Benzo(g.h.i)perylene 1 µg/L <1.0 <1.0
Sum of polycyclic aromatic hydrocarbons 0.5 µg/L <0.5 <0.5
Benzo(a)pyrene TEQ (WHO) 0.5 µg/L <0.5 <0.5
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Table 12  Groundwater Analytical Results
DSI_PKC Primary School
Golder Project No. 137623028

Sample ID : D1 D4
Sample Date: 17/07/2013 17/07/2013

Depth of the water 1.7m 0.45m
Sample Type PS PS

Analysis LOR Unit
10 x NHMRC 2011 
Drinking Water

ANZECC 2000 
Freshwater 95%

ANZECC 2000 Marine 
95%

Nutrients
Ammonia as N 0.01 mg/L 0.08 <0.01
Nitrite as N 0.01 mg/L 30 <0.01 <0.01
Nitrate as N 0.01 mg/L 500 0.02 120
Nitrite + Nitrate as N 0.01 mg/L 0.02 120
Total Kjeldahl Nitrogen as N 0.1 mg/L 0.8 29.8
Total Nitrogen as N 0.1 mg/L 0.8 150
Total Phosphorus as P 0.01 mg/L 0.47 0.62
Organochlorine Pesticides (OC)
alpha‐BHC 0.5 µg/L <0.5 <0.5
Hexachlorobenzene (HCB) 0.5 µg/L <0.5 <0.5
beta‐BHC 0.5 µg/L <0.5 <0.5
gamma‐BHC 0.5 µg/L <0.5 <0.5
delta‐BHC 0.5 µg/L <0.5 <0.5
Heptachlor 0.5 µg/L 3 <0.5 <0.5
Aldrin 0.5 µg/L <0.5 <0.5
Heptachlor epoxide 0.5 µg/L <0.5 <0.5
trans‐Chlordane 0.5 µg/L <0.5 <0.5
alpha‐Endosulfan 0.5 µg/L <0.5 <0.5
cis‐Chlordane 0.5 µg/L <0.5 <0.5
Dieldrin 0.5 µg/L <0.5 <0.5
4.4`‐DDE 0.5 µg/L <0.5 <0.5
Endrin 0.5 µg/L 0.02 0.008 <0.5 <0.5
beta‐Endosulfan 0.5 µg/L <0.5 <0.5
4.4`‐DDD 0.5 µg/L <0.5 <0.5
Endrin aldehyde 0.5 µg/L <0.5 <0.5
Endosulfan sulfate 0.5 µg/L 300 0.2 0.01 <0.5 <0.5
4.4`‐DDT 2 µg/L 200 <2.0 <2.0
Endrin ketone 0.5 µg/L <0.5 <0.5
Methoxychlor 2 µg/L 3000 <2.0 <2.0
Total Chlordane (sum) 0.5 µg/L <0.5 <0.5
Sum of DDD + DDE + DDT 0.5 µg/L <0.5 <0.5
Sum of Aldrin + Dieldrin 0.5 µg/L 3 <0.5 <0.5
Organophosphorus Pesticides (OP)
Dichlorvos 0.5 µg/L <0.5 <0.5
Demeton‐S‐methyl 0.5 µg/L <0.5 <0.5
Monocrotophos 2 µg/L <2.0 <2.0
Dimethoate 0.5 µg/L <0.5 <0.5
Diazinon 0.5 µg/L 30 <0.5 <0.5
Chlorpyrifos‐methyl 0.5 µg/L <0.5 <0.5
Parathion‐methyl 2 µg/L <2.0 <2.0
Malathion 0.5 µg/L <0.5 <0.5
Fenthion 0.5 µg/L <0.5 <0.5
Chlorpyrifos 0.5 µg/L 100 0.01 0.009 <0.5 <0.5
Parathion 2 µg/L 100 <2.0 <2.0
Pirimphos‐ethyl 0.5 µg/L <0.5 <0.5
Chlorfenvinphos 0.5 µg/L <0.5 <0.5
Bromophos‐ethyl 0.5 µg/L <0.5 <0.5
Fenamiphos 0.5 µg/L <0.5 <0.5
Prothiofos 0.5 µg/L <0.5 <0.5
Ethion 0.5 µg/L 30 <0.5 <0.5
Carbophenothion 0.5 µg/L <0.5 <0.5
Azinphos Methyl 0.5 µg/L 30 <0.5 <0.5
Legend:

LOR ‐ Limit of Reporting FD ‐ Field Duplicate
PS ‐ Primary Sample FT ‐ Field Triplicate
‐ Not Analysed ND ‐ Not Detected
Values that exceed the investigations level are highlighted as:

ANZECC/ARMCANZ 2000 Marine 95% Guideline

10 x NHMRC 2011 Drinking Water (as per Section 2.8 NEPM ‐ Risk in Recreational Water 2008 ‐
GMRRW)

ANZECC/ARMCANZ 2000 Freshwater 95% Guideline
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Table 13 ‐ Groundwater QAQC Analytical Results
DSI_PKC Primary School
Golder Project No. 137623028

QC300_17/07/13/
17/07/2013
Rinsate Blank

Analysis LOR Unit
Total Petroleum Hydrocarbons
C6 ‐ C9 Fraction 20 µg/L <20
C10 ‐ C14 Fraction 50 µg/L <50
C15 ‐ C28 Fraction 100 µg/L <100
C29 ‐ C36 Fraction 50 µg/L <50
C10 ‐ C36 Fraction (sum) 50 µg/L <50
Total Recoverable Hydrocarbons ‐ NEPM 2010 Draft
C6 ‐ C10 Fraction 20 µg/L <20
C6 ‐ C10 Fraction  minus BTEX (F1) 20 µg/L <20
>C10 ‐ C16 Fraction 100 µg/L <100
>C16 ‐ C34 Fraction 100 µg/L <100
>C34 ‐ C40 Fraction 100 µg/L <100
>C10 ‐ C40 Fraction (sum) 100 µg/L <100
BTEXN
Benzene 1 µg/L <1
Toluene 2 µg/L <2
Ethylbenzene 2 µg/L <2
meta‐ & para‐Xylene 2 µg/L <2
ortho‐Xylene 2 µg/L <2
Total Xylenes 2 µg/L <2
Sum of BTEX 1 µg/L <1
Naphthalene 5 µg/L <5
Total Metals
Arsenic 0.001 mg/L <0.001
Cadmium 0.0001 mg/L <0.0001
Chromium 0.001 mg/L <0.001
Copper 0.001 mg/L <0.001
Nickel 0.001 mg/L <0.001
Lead 0.001 mg/L <0.001
Zinc 0.005 mg/L <0.005
Manganese 0.001 mg/L <0.001
Selenium 0.01 mg/L <0.01
Mercury 0.0001 mg/L <0.0001
Phenolic Compounds
Phenol 1 µg/L <1.0
2‐Chlorophenol 1 µg/L <1.0
2‐Methylphenol 1 µg/L <1.0
3‐ & 4‐Methylphenol 2 µg/L <2.0
2‐Nitrophenol 1 µg/L <1.0
2.4‐Dimethylphenol 1 µg/L <1.0
2.4‐Dichlorophenol 1 µg/L <1.0
2.6‐Dichlorophenol 1 µg/L <1.0
4‐Chloro‐3‐Methylphenol 1 µg/L <1.0
2.4.6‐Trichlorophenol 1 µg/L <1.0
2.4.5‐Trichlorophenol 1 µg/L <1.0
Pentachlorophenol 2 µg/L <2.0
Polynuclear Aromatic Hydrocarbons
Naphthalene 1 µg/L <1.0
Acenaphthylene 1 µg/L <1.0
Acenaphthene 1 µg/L <1.0
Fluorene 1 µg/L <1.0
Phenanthrene 1 µg/L <1.0
Anthracene 1 µg/L <1.0
Fluoranthene 1 µg/L <1.0
Pyrene 1 µg/L <1.0
Benz(a)anthracene 1 µg/L <1.0
Chrysene 1 µg/L <1.0
Benzo(b)fluoranthene 1 µg/L <1.0
Benzo(k)fluoranthene 1 µg/L <1.0
Benzo(a)pyrene 0.5 µg/L <0.5
Indeno(1.2.3.cd)pyrene 1 µg/L <1.0
Dibenz(a.h)anthracene 1 µg/L <1.0
Benzo(g.h.i)perylene 1 µg/L <1.0
Sum of polycyclic aromatic hydrocarbons 0.5 µg/L <0.5
Benzo(a)pyrene TEQ (WHO) 0.5 µg/L <0.5
Legend:
LOR ‐ Limit of reporting

Sample ID :
Sample Date:
Sample Type
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APPENDIX E  
Laboratory Certificates of Analysis and Data Validation  
  



















































































































































































































































































































CERTIFICATE OF ANALYSIS 93198
Client:
Golder Associates Pty Ltd
124 Pacific Highway
St Leonards
NSW 2065

Attention: Ke Ye

Sample log in details:
Your Reference: 137623028, PKC Primary School
No. of samples: 3 Soils
Date samples received / completed instructions received 02/07/2013 / 02/07/2013

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: / Issue Date: 9/07/13 / 6/07/13
Date of Preliminary Report: not issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  16Envirolab Reference: 93198
Revision No:                R 00



Client Reference: 137623028, PKC Primary School

vTRH(C6-C10)/BTEXN in Soil 
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 04/07/2013 04/07/2013 04/07/2013

TRH C6 - C9 mg/kg <25 <25 <25

TRH C6 - C10 mg/kg <25 <25 <25

vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25

Benzene mg/kg <0.2 <0.2 <0.2

Toluene mg/kg <0.5 <0.5 <0.5

Ethylbenzene mg/kg <1 <1 <1

m+p-xylene mg/kg <2 <2 <2

o-Xylene mg/kg <1 <1 <1

naphthalene mg/kg <1 <1 <1

Surrogate aaa-Trifluorotoluene % 106 107 114
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Client Reference: 137623028, PKC Primary School

svTRH (C10-C40) in Soil 
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 04/07/2013 04/07/2013 04/07/2013

TRH C10 - C14 mg/kg <50 <50 <50

TRH C15 - C28 mg/kg <100 <100 <100

TRH C29 - C36 mg/kg <100 <100 <100

TRH >C10-C16 mg/kg <50 <50 <50

TRH >C10 - C16 less Naphthalene 
(F2)

mg/kg <50 <50 <50

TRH >C16-C34 mg/kg 100 <100 <100

TRH >C34-C40 mg/kg <100 <100 <100

Surrogate o-Terphenyl % 106 108 100
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Client Reference: 137623028, PKC Primary School

PAHs in Soil 
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 03/07/2013 03/07/2013 03/07/2013

Naphthalene mg/kg <0.1 <0.1 <0.1

Acenaphthylene mg/kg <0.1 <0.1 <0.1

Acenaphthene mg/kg <0.1 <0.1 <0.1

Fluorene mg/kg <0.1 <0.1 <0.1

Phenanthrene mg/kg 0.4 <0.1 <0.1

Anthracene mg/kg <0.1 <0.1 <0.1

Fluoranthene mg/kg 0.1 <0.1 <0.1

Pyrene mg/kg 0.1 <0.1 <0.1

Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1

Chrysene mg/kg 0.2 <0.1 <0.1

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2

Benzo(a)pyrene mg/kg 0.05 <0.05 <0.05

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1

Benzo(a)pyrene TEQ NEPM B1 mg/kg <0.5 <0.5 <0.5

Total +ve PAH's mg/kg 1.0 NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 115 107 104
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Client Reference: 137623028, PKC Primary School

Organochlorine Pesticides in soil
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 04/07/2013 04/07/2013 04/07/2013

HCB mg/kg <0.1 <0.1 <0.1

alpha-BHC mg/kg <0.1 <0.1 <0.1

gamma-BHC mg/kg <0.1 <0.1 <0.1

beta-BHC mg/kg <0.1 <0.1 <0.1

Heptachlor mg/kg <0.1 <0.1 <0.1

delta-BHC mg/kg <0.1 <0.1 <0.1

Aldrin mg/kg <0.1 <0.1 <0.1

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1

gamma-Chlordane mg/kg <0.1 <0.1 <0.1

alpha-chlordane mg/kg <0.1 <0.1 <0.1

Endosulfan I mg/kg <0.1 <0.1 <0.1

pp-DDE mg/kg <0.1 <0.1 <0.1

Dieldrin mg/kg <0.1 <0.1 <0.1

Endrin mg/kg <0.1 <0.1 <0.1

pp-DDD mg/kg <0.1 <0.1 <0.1

Endosulfan II mg/kg <0.1 <0.1 <0.1

pp-DDT mg/kg <0.1 <0.1 <0.1

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1

Methoxychlor mg/kg <0.1 <0.1 <0.1

Surrogate TCMX % 101 98 101
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Client Reference: 137623028, PKC Primary School

Organophosphorus Pesticides 
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 04/07/2013 04/07/2013 04/07/2013

Diazinon mg/kg <0.1 <0.1 <0.1

Dimethoate mg/kg <0.1 <0.1 <0.1

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1

Ronnel mg/kg <0.1 <0.1 <0.1

Chlorpyriphos mg/kg <0.1 <0.1 <0.1

Fenitrothion mg/kg <0.1 <0.1 <0.1

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1

Ethion mg/kg <0.1 <0.1 <0.1

Surrogate TCMX % 101 98 101
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Client Reference: 137623028, PKC Primary School

Total Phenolics in Soil
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date extracted - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 03/07/2013 03/07/2013 03/07/2013

Total Phenolics (as Phenol) mg/kg <5 <5 <5
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Client Reference: 137623028, PKC Primary School

Acid Extractable metals in soil
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date digested - 03/07/2013 03/07/2013 03/07/2013

Date analysed - 03/07/2013 03/07/2013 03/07/2013

Arsenic mg/kg 6 21 7

Cadmium mg/kg 2.4 7.3 1.9

Chromium mg/kg 7 13 8

Copper mg/kg 540 1,800 130

Nickel mg/kg 9 12 3

Lead mg/kg 130 340 17

Zinc mg/kg 300 360 40

Manganese mg/kg 360 410 28

Selenium mg/kg 3 4 <2

Mercury mg/kg 0.1 0.6 <0.1
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Client Reference: 137623028, PKC Primary School

Miscellaneous Inorg - soil 
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date prepared - 02/07/2013 02/07/2013 02/07/2013

Date analysed - 03/07/2013 03/07/2013 03/07/2013

Ammonia as N in soil mg/kg 2.4 2.0 2.0
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Client Reference: 137623028, PKC Primary School

Moisture
Our Reference: UNITS 93198-1 93198-2 93198-3
Your Reference ------------- QC200_26/06

/13
QC201_26/06

/13
QC202_27/06

/13
Date Sampled ------------ 26/06/2013 26/06/2013 27/06/2013

Type of sample Soil Soil Soil

Date prepared - 03/07/13 03/07/13 03/07/13

Date analysed - 04/07/13 04/07/13 04/07/13

Moisture % 29 38 27
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Client Reference: 137623028, PKC Primary School

Method ID Methodology Summary

 Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 
Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 
Guideline on Investigation Levels for Soil and Groundwater.

 Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

 Org-003 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 
by GC-FID. F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and 
Groundwater.

 Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 
2013.

 Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 
GC with dual ECD's.

 Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 
GC with dual ECD's.

 Inorg-030 Total Phenolics - determined colorimetrically following disitillation, based upon APHA 22nd ED 5530 D.

 Metals-020 ICP-
AES

Determination of various metals by ICP-AES. 

 Metals-021 CV-
AAS

Determination of Mercury by Cold Vapour AAS. 

 Inorg-057 Ammonia - determined colourimetrically based on EPA350.1 and APHA 22nd ED 4500-NH3 F, Soils are 
analysed following a KCl extraction.

 Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.
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Client Reference: 137623028, PKC Primary School
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate

Sm#
Duplicate results Spike Sm# Spike % 

Recovery
vTRH(C6-C10)/BTEXN in 
Soil

Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Date analysed - 04/07/2
013

93198-1 04/07/2013 || 04/07/2013 LCS-3 04/07/2013

TRH C6 - C9 mg/kg 25 Org-016 <25 93198-1 <25 || <25 LCS-3 97%

TRH C6 - C10 mg/kg 25 Org-016 <25 93198-1 <25 || <25 LCS-3 97%

Benzene mg/kg 0.2 Org-016 <0.2 93198-1 <0.2 || <0.2 LCS-3 96%

Toluene mg/kg 0.5 Org-016 <0.5 93198-1 <0.5 || <0.5 LCS-3 92%

Ethylbenzene mg/kg 1 Org-016 <1 93198-1 <1 || <1 LCS-3 101%

m+p-xylene mg/kg 2 Org-016 <2 93198-1 <2 || <2 LCS-3 97%

o-Xylene mg/kg 1 Org-016 <1 93198-1 <1 || <1 LCS-3 103%

naphthalene mg/kg 1 Org-014 <1 93198-1 <1 || <1 [NR] [NR]

Surrogate aaa-
Trifluorotoluene

% Org-016 134 93198-1 106 || 113 || RPD: 6 LCS-3 95%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Date analysed - 04/07/2
013

93198-1 04/07/2013 || 04/07/2013 LCS-3 04/07/2013

TRH C10 - C14 mg/kg 50 Org-003 <50 93198-1 <50 || <50 LCS-3 110%

TRH C15 - C28 mg/kg 100 Org-003 <100 93198-1 <100 || <100 LCS-3 122%

TRH C29 - C36 mg/kg 100 Org-003 <100 93198-1 <100 || <100 LCS-3 114%

TRH >C10-C16 mg/kg 50 Org-003 <50 93198-1 <50 || <50 LCS-3 110%

TRH >C16-C34 mg/kg 100 Org-003 <100 93198-1 100 || 140 || RPD: 33 LCS-3 122%

TRH >C34-C40 mg/kg 100 Org-003 <100 93198-1 <100 || <100 LCS-3 114%

Surrogate o-Terphenyl % Org-003 99 93198-1 106 || 105 || RPD: 1 LCS-3 106%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Date analysed - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Naphthalene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 LCS-3 110%

Acenaphthylene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 LCS-3 114%

Phenanthrene mg/kg 0.1 Org-012
subset

<0.1 93198-1 0.4 || 0.5 || RPD: 22 LCS-3 101%

Anthracene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012
subset

<0.1 93198-1 0.1 || 0.1 || RPD: 0 LCS-3 101%
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Client Reference: 137623028, PKC Primary School
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate

Sm#
Duplicate results Spike Sm# Spike % 

Recovery
PAHs in Soil Base ll Duplicate ll %RPD

Pyrene mg/kg 0.1 Org-012
subset

<0.1 93198-1 0.1 || 0.2 || RPD: 67 LCS-3 110%

Benzo(a)anthracene mg/kg 0.1 Org-012
subset

<0.1 93198-1 0.1 || 0.1 || RPD: 0 [NR] [NR]

Chrysene mg/kg 0.1 Org-012
subset

<0.1 93198-1 0.2 || 0.3 || RPD: 40 LCS-3 98%

Benzo(b+k)fluoranthene mg/kg 0.2 Org-012
subset

<0.2 93198-1 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 Org-012
subset

<0.05 93198-1 0.05 || 0.06 || RPD: 18 LCS-3 115%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012
subset

<0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-
d14

% Org-012
subset

114 93198-1 115 || 113 || RPD: 2 LCS-3 108%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Organochlorine
Pesticides in soil

Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Date analysed - 04/07/2
013

93198-1 04/07/2013 || 04/07/2013 LCS-3 04/07/2013

HCB mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 103%

gamma-BHC mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 88%

Heptachlor mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 103%

delta-BHC mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 110%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 105%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 90%

Dieldrin mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 108%

Endrin mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 101%

pp-DDD mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 96%

Endosulfan II mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 LCS-3 105%

Methoxychlor mg/kg 0.1 Org-005 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % Org-005 98 93198-1 101 || 102 || RPD: 1 LCS-3 100%
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Client Reference: 137623028, PKC Primary School
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate

Sm#
Duplicate results Spike Sm# Spike % 

Recovery
Organophosphorus
Pesticides

Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-3 03/07/2013

Date analysed - 04/07/2
013

93198-1 04/07/2013 || 04/07/2013 LCS-3 04/07/2013

Diazinon mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 LCS-3 98%

Fenitrothion mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 LCS-3 97%

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 93198-1 <0.1 || <0.1 LCS-3 98%

Surrogate TCMX % Org-008 98 93198-1 101 || 102 || RPD: 1 LCS-3 99%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Total Phenolics in Soil Base ll Duplicate ll %RPD

Date extracted - 03/07/2
013

[NT] [NT] LCS-3 03/07/2013

Date analysed - 03/07/2
013

[NT] [NT] LCS-3 03/07/2013

Total Phenolics (as 
Phenol)

mg/kg 5 Inorg-030 <5 [NT] [NT] LCS-3 101%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate
Sm#

Duplicate results Spike Sm# Spike % 
Recovery

Acid Extractable metals 
in soil

Base ll Duplicate ll %RPD

Date digested - 03/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-2 03/07/2013

Date analysed - 04/07/2
013

93198-1 03/07/2013 || 03/07/2013 LCS-2 03/07/2013

Arsenic mg/kg 4 Metals-020
ICP-AES

<4 93198-1 6 || 6 || RPD: 0 LCS-2 95%

Cadmium mg/kg 0.4 Metals-020
ICP-AES

<0.4 93198-1 2.4 || 2.6 || RPD: 8 LCS-2 95%

Chromium mg/kg 1 Metals-020
ICP-AES

<1 93198-1 7 || 8 || RPD: 13 LCS-2 97%

Copper mg/kg 1 Metals-020
ICP-AES

<1 93198-1 540 || 530 || RPD: 2 LCS-2 96%

Nickel mg/kg 1 Metals-020
ICP-AES

<1 93198-1 9 || 9 || RPD: 0 LCS-2 97%

Lead mg/kg 1 Metals-020
ICP-AES

<1 93198-1 130 || 130 || RPD: 0 LCS-2 93%

Zinc mg/kg 1 Metals-020
ICP-AES

<1 93198-1 300 || 270 || RPD: 11 LCS-2 97%

Manganese mg/kg 1 Metals-020
ICP-AES

<1 93198-1 360 || 290 || RPD: 22 LCS-2 98%

Selenium mg/kg 2 Metals-020
ICP-AES

<2 93198-1 3 || 2 || RPD: 40 LCS-2 101%

Mercury mg/kg 0.1 Metals-021
CV-AAS

<0.1 93198-1 0.1 || 0.1 || RPD: 0 LCS-2 94%
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Client Reference: 137623028, PKC Primary School
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate

Sm#
Duplicate results Spike Sm# Spike % 

Recovery
Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 02/07/2
013

[NT] [NT] LCS-1 03/07/2013

Date analysed - 03/07/2
013

[NT] [NT] LCS-1 03/07/2013

Ammonia as N in soil mg/kg 0.5 Inorg-057 <0.5 [NT] [NT] LCS-1 100%

QUALITY CONTROL UNITS PQL METHOD Blank
Moisture

Date prepared - [NT]

Date analysed - [NT]

Moisture % 0.1 Inorg-008 [NT]
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Client Reference: 137623028, PKC Primary School

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions
Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 
Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.
Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is 
generally extracted during sample extraction.
Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC and speciated phenols is acceptable.

Page 16 of  16Envirolab Reference: 93198
Revision No:                R 00



SAMPLE RECEIPT ADVICE

Client:
Golder Associates Pty Ltd 9478 3900ph:
124 Pacific Highway 9478 3901Fax:
St Leonards  NSW  2065

Attention: Ke Ye

Sample log in details:
Your reference: 137623028, PKC Primary School
Envirolab Reference: 93198
Date received: 02/07/2013
Date results expected to be reported: 9/07/13

Samples received in appropriate condition for analysis: YES
No. of samples provided 3 Soils
Turnaround time requested: Standard
Temperature on receipt 11.2°c
Cooling Method: Ice
Sampling Date Provided: YES

Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details:
Please direct any queries to Aileen Hie or Jacinta Hurst
ph: 02 9910 6200     fax: 02 9910 6201
email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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Wael Saleh

From: Loren Schiavon
Sent: Monday, 14 October 2013 9:13 AM
To: Wael Saleh
Subject: FW: Your Reference : 137623028. COC/SRN for ALSE Workorder : ES1322093 
Attachments: ES1322093_COC.pdf; ES1322093_0_SRN_131011172616.pdf; 1801_001.pdf

Hi Wael, 
 
Can you please look into this for me? 
 
Thanks! 
 
 
Kind Regards 
 
Loren Schiavon 
CLIENT SERVICES CO-ORDINATOR 
ALS | Environmental Division 
277-289 Woodpark Road 
Smithfield NSW 2164 Australia 
 
How was your customer experience? Please send us your feedback Please see our latest EnviroMail 68 - Sampling 
and Analysis Implications of the new NEPM - July 2013 
 
EnviroMail 69 - Testing Requirements of the new NEPM - July 2013 
 
EnviroMail 70 - Variation of Naphthalene by SVOC and VOC Methods in Water - July 2013 
 
 
 
T +61 2 8784 8555 
D  +61 2 8784 8503 
F +61 2 8784 8500 
 
www.alsglobal.com 
Winner of the inaugural CARE Award 2011 – Sustainable Technology & Innovation: 
Reduction in Sample Volumes – Improving quality, safety, efficiency and sustainability in environmental practices 
 
 
 
-----Original Message----- 
From: Olmos, Carolina [mailto:COlmos@golder.com.au] 
Sent: Sunday, 13 October 2013 8:47 PM 
To: Loren Schiavon 
Cc: Ye, Ke; Miller, Graeme 
Subject: FW: Your Reference : 137623028. COC/SRN for ALSE Workorder : ES1322093  
 
Hi Loren: 
 
We received this COC and SRN for job number 137623028, I have checked the COC (updated version Ke sent it on 
Friday and attached to this email as 1801_001) and SRN, and there are some missing analysis as the following: 
 
A) Sample BH04_0.4 (ALS#002) is missing Ammonia analysis. 



2

 
B) Sample BH01_0.5 (ALS#025) even though in the updated is not marked, can you please analyse it for total metals?  
 
Cheers, 
 
Carolina.  
 
 
 
Carolina Olmos (BEnv Eng) | Environmental Engineer | Golder Associates Pty Ltd  
124 Pacific Highway, St. Leonards, New South Wales 2065, Australia (PO Box 1302, Crows Nest NSW 1585)  
T: +61 2 9478 3900 | D: +61 2 9478 3900 (Working days Tuesdays - Wednesdays - Thursdays) | F: +61 2 9478 3901 | 
M: 0433 564 447 | E: COlmos@golder.com.au | www.golder.com  
 
Winner of 22 BRW Client Choice Awards 2006-2013, including in 2013:   
Best Consulting Engineering Firm (revenue greater than $200m)   
 
Work Safe, Home Safe  
 
This email transmission is confidential and may contain proprietary information for the exclusive use of the intended 
recipient. Any use, distribution or copying of this transmission, other than by the intended recipient, is strictly 
prohibited. If you are not the intended recipient, please notify the sender and delete all copies. Electronic media is 
susceptible to unauthorized modification, deterioration, and incompatibility. Accordingly, the electronic media 
version of any work product may not be relied upon. Any advice provided in or attached to this email is subject to 
limitations.  
 
Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  
 
Please consider the environment before printing this email.  
 
 
-----Original Message----- 
From: alse.sydney.aus@alsglobal.com [mailto:alse.sydney.aus@alsglobal.com] 
Sent: Friday, 11 October 2013 5:29 PM 
To: Olmos, Carolina 
Subject: Your Reference : 137623028. COC/SRN for ALSE Workorder : ES1322093  
 
This e-mail has been automatically generated. 
--     PLEASE DO NOT REPLY      -- 
 
ALS acknowledges the risks associated with supplying electronic media reports based on client requirements.  This 
type of format has the ability to embed viruses within the code and, as such, ALS has introduced a three tier layer of 
protection throughout their company resources.  However, ALS cannot guarantee any attachment is virus free and 
will not be held liable for any disruption to business.  It is highly recommended that all attachments received are 
scanned prior to opening. 
 
***************************************************************************** 
The information contained in this email is confidential. If the reader is not the intended recipient then you must 
notify the sender immediately by return email and then delete all copies of this email. You must not copy, distribute, 
print or otherwise use the information. Email may be stored by the Company to support operational activities. All 
information will be held in accordance with the Company's Privacy Policy which can be found on the Company's 
website - www.alsglobal.com.  
***************************************************************************** 
 
 
 Scanned By Websense 















































































Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Type
Method Blank
Rinsate Blank

N/A N/A N/A

Sample ID

Anonymous

D1_17/07/13 and anonymous

Analyte Group Primary ID Duplicate ID

Analyte Group Primary ID Triplicate ID

Analyte Group Analyte(s)

Note: Data validation assesses each analyte in terms of all the data validation variables and only the exceedances and outliers are reported in this form.

*When concentrations are less than the LOR for both primary and duplicate/triplicate results, no RPDs are calculated

Performed By: Olga Bukhteeva Checked By: Carolina Olmos
Date: 25/07/2013 Date: 25/07/2013

Overall Comments

This batch has been validated and is considered suitable for environmental interpretive use.

Surrogate Compound Monitoring Analyses
Comments

All surrogate recoveries were within acceptable recovery limits.

Matrix Spike recovery for Ammonia as N, Nitrite plus Nitrate as N (NOx) and reactive silica were not determined due to background level greater than or equal to four times spike level. 

As stated by ALS: Spike failed for Ferrous Iron analysis due to matrix interference (confirmed by re analysis)

No duplicate or triplicate samples were collected due to QC program proposed in the Golder (2013) SAQP was reduced.

No Field Duplicates were taken for this batch.

Field Triplicates (FT) Analyses
Comments

No Field Triplicates were taken for this batch.

Nitrite as N and Reactive Silica All LD recoveries were below LOR.

Field Duplicates (FD) Analyses
Comments

Nitrite plus Nitrate as N (NOx) MS recovery of Nitrite + Nitrate as N in anonymous sample was not determined.
Laboratory Duplicates (LD) Analyses

Analyte Group Comments

Total Dissolved Solids, Alkalinity, Acidity, Major Anions, 
Major Cations ,Dissolved Metals,Total Metals, Mercury, 

Ferrous Iron,Ammonia as N, Total Kjeldahl Nitrogen, Total 
Phosphorus as P, TRH, TPH and BTEXN

All LD recoveries were below LOR.

Matrix Spike (MS) Analyses
Analyte Group Comments

MS recovery of ferrous iron (26.7%) in anonymous sample was less than lower data quality objective (68%).Ferrous Iron
Reactive Silica MS recovery of reactive silica  in sample D1_17/07/13 was not determined.

MS recovery of Ammonia as N  in anonymous sample was not determined.Ammonia as N

N/A No trip spike was prepared for this batch.

Laboratory Control Spike (LCS) Analyses
Analyte Group Comments

Trip Spike Information

Analyte Spike Concentrations Recovery Concentration % Recovery Comments

Total Dissolved Solids, Alkalinity, Acidity, Major Anions, 
Major Cations ,Dissolved Metals,Total Metals, Mercury, 

Ferrous Iron, Ammonia as N, Total Kjeldahl Nitrogen, Total 
Phosphorus as P, TRH, TPH and BTEXN

All LCS recoveries from ALS were within the laboratory control limits.

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 
Sample ID Comments

MB All results were less than LORs.
QC300_17/07/13 All results were less than LORs.

Chromatograms supplied as appropriate? N/A
Laboratory reports signed by authorised personnel? Y All.

Sample volumes sufficient for QC analysis? Y
Are there non-NATA accredited methods used? N

Samples received intact and chilled? Y 5.2'C - Ice present
Samples analysed within appropriate holding times? Y

COC completed properly? Y Signed by both field scientists and laboratory personnel. 
All requested analysis completed? Y All.

0 1
Documentation and Sample Handling Information

Y/N Comments

Sample Information
2 0

Primary Laboratory: ALS Workorder Number:
137623028

Secondary Laboratory: N/A Workorder Number: N/A

TABLE 4: DATA VALIDATION SUMMARY SHEET

Project Name: PKC -  Phase II Primary School Project Number: 

Date Sampled: 17/07/2013 Sample Medium: Water

ES1316167

Golder Associates Pty Ltd. \\Syd1‐s‐file02\jobs\env\2013\137623028_PKCPhase II Primary SchoolPort Kembla, NSW\Correspondence Out\003_DSI Report_Primary School\Draft Report\Appendices\App E ‐ Laboratory Analysis and DV\137623028 Data Validation_GW.xlsx



Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Sample volumes sufficient for QC analysis?

Type
MB
RB
TB

N/A N/A N/A

Analyte Group Analyte(s) Sample ID

Total Metals Arsenic TP30_0.0-0.1_25/06/13

Total Metals Zinc TP30_0.0-0.1_25/06/13

Total Phosphorus as P Total Phosphorus as P TP26_0.5-0.6_25/06/13

All

Analyte(s) Primary ID Duplicate ID

Total Metals /PAH TP25_0.0-0.1 QC100

All TP8_0.0-0.1 QC101

Total Metals TP5_0.5-0.6 QC102

Analyte(s) Primary ID Triplicate ID

Total Metals TP25_0.0-0.1 QC200

Moisture Content /Total Metals TP8_0.0-0.1 QC201

Total Metals TP5_0.5-0.6 QC202

Analyte Group Sample ID
TPH(V)/BTEX Surrogates 4-Bromofluorobenzene

Note: Data validation assesses each analyte in terms of all the data validation variables and only the exceedances and outliers are reported in this form.

*When concentrations are less than the LOR for both primary and duplicate/triplicate results, no RPDs are calculated

Performed By: Olga Bukhteeva  Reviewed By: Carolina Olmos
Date: 18/07/2013 Date: 25/07/2013

RPD of Total Phosphorus as P (27.7%) exceeded LOR based limits (20%).

Surrogate recovery of 4-Bromofluorobenzene (70.6%) in sample TP3_0.0-0.1_27/06/13 were less than lower data quality objective (71.6%).

No MS recoveries were performed on Envirolab batch.

Total Metals

MS recovery of C6 - C10 Fraction on anonymous sample were not determined.

As stated by ALS: Poor duplicate precision due to sample heterogeneity. Confirmed by re-extraction and re-analysis.

As stated by ALS: LOR raised for Nitrite/NOx analysis on various samples due to sample matrix.

MS recovery of meta- & para-Xylene Fraction on anonymous sample were not determined.
BTEXN MS recovery of ortho-Xylene on anonymous sample were not determined.

RPD of zinc (30.7%) exceeded LOR based limits (20%).

Comments

Surrogate Compound Monitoring Analyses

All (ALS)

No trip spike submitted for this batch.

Trip Spike Information

Total Metals MS recovery of lead (210%) in sample TP30_0.0-0.1_25/06/13 were greater than upper data quality objective (130%).

Total Petroleum Hydrocarbons MS recovery of C6 - C9 Fraction on anonymous sample were not determined.

BTEXN

Total Metals MS recovery of copper in sample TP30_0.0-0.1_25/06/13 were not determined.
Total Metals MS recovery of copper in sample TP15_0.0-0.1_26/06/13 were not determined.

Total Recoverable Hydrocarbons - NEPM

Comments

LCS ALS recoveries were within the laboratory recovery control limits.

MS recovery of arcenic (29.3%) in sample TP30_0.0-0.1_25/06/13 were less than lower data quality objective (70%).

High RPD results were observed for total metals and sum of PAHs between the primary/duplicate samples TP25_0.0-0.1 and QC100 and primary/duplicate TP5_0.5-0.6/QC102 respectively. This may be due to the sample heterogeneity. The highest value 
will be used for reporting purpose, as a conservative measure

All (Envirolab)

Total Metals MS recovery of zinc (429%) in sample TP30_0.0-0.1_25/06/13 were greater than upper data quality objective (130%).

All

All

As stated by ALS: Negative results for vinyl tiles should be confirmed by an independent analytical technique.

High RPD results were observed for total metals and between the primary/triplicates samples TP25_0.0-0.1/QC200, TP8_0.0-0.1/QC201 and TP5_0.5-0.6/QC202 respectively. This may be due to different techniques used for the two laboratories and it is 
not expected to affect the quality data of this batch. As a conservative measure the highest value will be used for reporting purpose.

QC300_25/06/13, QC301_26/06/13, QC302_27/06/13

Overall Comments

Field Triplicates (FT) Analyses

Analyte Group

Matrix Spike (MS) Analyses

Comments

N/A

All Envirolab LCS recoveries were within the laboratory recovery control limits.

Comments

This batch has been validated and is considered suitable for environmental interpretive use.

LD RPDs for Arsenic, Zinc and Total Phosphorus as P in samples TP30_0.0-0.1_25/06/13 and TP26_0.5-0.6_25/06/13 exceed LOR based limits. This is likely due to sample heterogeneity in soil samples.  This is not expected to affect the validity of this 
batch.

Field Duplicates (FD) Analyses

Comments

Comments

Matrix Spike recovery for copper, C6 - C9 Fraction, C6 - C10 Fraction, meta- & para-Xylene and ortho-Xylene were not determined due to background level greater than or equal to four times spike level. 

Laboratory Control Spike (LCS) Analyses

All other surrogates were within the acceptance control limit.

RPDs for Copper (155.1%), Lead (155%), Zinc (94.7%) and Manganese (87%) were outside the acceptable control limits.

Sample ID

Analyte Spike Concentrations Recovery Concentration % 
Recovery Comments

Comments
All results less than LOR (ALS and Envirolab).
All results less than LOR. 

Are there non-NATA accredited methods used? Y Estimations of Asbestos weight and percentages are not covered under the Scope of NATA 
Accreditation. See comments.

Y

 

Laboratory reports signed by authorised personnel?

ALS: 0.6°C - Ice present. Envirolab: 11.2°C - Ice.

Samples analysed within appropiate holding times? Y All

Y

Y/N Comments
COC completed properly? Y Signed for field scientist and laboratory personnel. 

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Chromatograms supplied as appropriate? N/A

Samples received intact and chilled? Y

All requested analysis completed? Y

Sample Information

55 3
3 6

Documentation and Sample Handling Information

Workorder Number: EW1301886

Date Sampled: 25/06/2013 - 27/06/2013 Sample Medium: Soil

Primary Laboratory: 

All other LD results from ALS and Envirolab were within the laboratory control limits or below the LOR. 

DATA VALIDATION SUMMARY SHEET (Sydney)

Project Name: PKC - Phase II Primary School Port Kembla Project Number: 137623028

Workorder Number: 93198

ALS

RPDs for Copper (155.1%), Lead (155%) and Manganese (87%) were outside the acceptable control limits.

Secondary Laboratory: Envirolab

As stated by ALS: Poor precision was obtained for Lead on sample TP30_0.0-0.1_25/06/13. Results have been confirmed by re-extraction and reanalysis.

QC400_25/06/13 All results less than LOR, except manganese (10 mg/kg) in QC400, manganese (12 mg/kg) in QC 401 and manganese (8 mg/kg) in QC402.

All other MS recoveries from ALS were within the laboratory control limits.

RPD of arcenic (30%) exceeded LOR based limits (20%).

RPDs for Copper (41.2%),  Lead (65%), Zinc (95%) and Sum of PAH (67.7%) were outside the acceptable control limits.

Laboratory Duplicates (LD) Analyses

RPDs for Copper (37.7%),  Lead (60.6%) and Zinc (52.6%) were outside the acceptable control limits.

Analyte Group

Method Blank

Surrogate recovery for 4-Bromofluorobenzene in sample TP3_0.0-0.1_27/06/13 was less than the lower data quality objective. This is not expected to affect the vailidity of this batch, as exceedence is only marginal.

As stated by ALS: ALS laboratory procedures and methods used for the identification and quantitation of asbestos are consistent with AS4964-2004 and the requirements of the 2011 NEPM for Assessment of Site Contamination.

As stated by ALS: Estimations of Asbestos weight and percentages are not covered under the Scope of NATA Accreditation. Weights and percentages of Asbestos are approximate estimates only. Weights are based on extracted fibre bundles and ACM, 
and percentages are estimated based on the NEPM default Asbestos content in ACM. All numerical results under this method are approximate and should be used as a guide only.

As stated by ALS: Poor precision and poor spike recovery was obtained for some elements on sample TP30_0.0-0.1_25/06/13. Results have been confirmed by re-extraction and reanalysis.

Field blanks had detections of manganese (10 mg/kg, 12 mg/kg and 8 mg/kg) which could lead to slight over-reporting for this compound. However, as the field blank was prepared by the laboratory it is likely the water used was contaminated from the 
laboratory. Considering the detection was just slightly above the LOR and all other QCs (RB, MB, LCS, LD) were within the acceptable control limits, it is not expected that this could affect the overall data quality of this batch. 

All RPDs were within the LOR based limits.

RPDs for Chromium (51.4%), Lead (66.3%) and Manganese (39.1%) were outside the acceptable control limits.



Duplicate Analysis RPDs

Batches ES1314999 / 93269

Sample ID TP25_0.0-0.1 QC100 QC200
Sample Type Primary Sample Field Duplicate Field Triplicate

Date Sampled 26/06/2013 26/06/2013 26/06/2013
Analyte Unit LOR Primary vs Duplicate Primary vs Triplicate
Total Metals 
Arsenic mg/kg 5 10 7 6 35.3% 50.0%
Cadmium mg/kg 1 3 2 2.4 40.0% 22.2%
Chromium mg/kg 2 9 6 7 40.0% 25.0%
Copper mg/kg 5 791 521 540 41.2% 37.7%
Iron mg/kg 50 12000 - - -
Lead mg/kg 5 243 124 130 64.9% 60.6%
Manganese mg/kg 5 296 319 360 7.5% 19.5%
Mercury mg/kg 0.1 0.2 0.1 0.1 66.7% 66.7%
Nickel mg/kg 2 12 10 9 18.2% 28.6%
Selenium mg/kg 5 <5 <5 3 ND ND
Zinc mg/kg 5 514 190 300 92.0% 52.6%
Total Petroleum Hydrocarbons
C6 - C9 Fraction mg/kg 10 <10 <10 <25 ND ND
C10 - C14 Fraction mg/kg 50 <50 <50 <50 ND ND
C15 - C28 Fraction mg/kg 100 360 550 <100 41.8% ND
C29 - C36 Fraction mg/kg 100 180 240 <100 28.6% ND
C10 - C36 Fraction (sum) mg/kg 50 540 790 - 37.6% -
Total Recoverable Hydrocarbons - NEPM 2010 Draft
C6 - C10 Fraction mg/kg 10 <10 <10 <25 ND ND
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <25 ND ND
>C10 - C16 Fraction mg/kg 50 <50 <50 <50 ND ND
>C16 - C34 Fraction mg/kg 100 480 700 100 37.3% 131.0%
>C34 - C40 Fraction mg/kg 100 <100 110 <100 ND ND
>C10 - C40 Fraction (sum) mg/kg 50 480 810 - 51.2% -
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <1 ND ND
meta- & para-Xylene mg/kg 0.5 <0.5 <0.5 <2 ND ND
ortho-Xylene mg/kg 0.5 <0.5 <0.5 <1 ND ND
Total Xylenes mg/kg 0.5 <0.5 <0.5 - ND -
Sum of BTEX mg/kg 0.2 <0.2 <0.2 - ND -
Naphthalene mg/kg 1 <1 <1 <1 ND ND
Organochlorine Pesticides (OC)
alpha-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Hexachlorobenzene (HCB) mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
gamma-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
delta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Aldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Total Chlordane (sum) mg/kg 0.05 <0.05 <0.05 - ND -
trans-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
alpha-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
cis-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDE mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan (sum) mg/kg 0.05 <0.05 <0.05 - ND -
4.4`-DDD mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan sulfate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDT mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Endrin ketone mg/kg 0.05 <0.05 <0.05 - ND -
Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Sum of Aldrin + Dieldrin mg/kg 0.05 <0.05 <0.05 - ND -
Sum of DDD + DDE + DDT mg/kg 0.05 <0.05 <0.05 - ND -
Organophosphorus Pesticides (OP)
Dichlorvos mg/kg 0.05 <0.05 <0.05 - ND -
Demeton-S-methyl mg/kg 0.05 <0.05 <0.05 - ND -
Monocrotophos mg/kg 0.2 <0.2 <0.2 - ND -
Dimethoate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Diazinon mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Chlorpyrifos-methyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Parathion-methyl mg/kg 0.2 <0.2 <0.2 - ND -
Malathion mg/kg 0.05 <0.05 <0.05 - ND -
Fenthion mg/kg 0.05 <0.05 <0.05 - ND -
Chlorpyrifos mg/kg 0.05 <0.05 <0.05 - ND -
Parathion mg/kg 0.2 <0.2 <0.2 - ND -
Pirimphos-ethyl mg/kg 0.05 <0.05 <0.05 - ND -
Chlorfenvinphos mg/kg 0.05 <0.05 <0.05 - ND -
Bromophos-ethyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Fenamiphos mg/kg 0.05 <0.05 <0.05 - ND -
Prothiofos mg/kg 0.05 <0.05 <0.05 - ND -
Ethion mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Carbophenothion mg/kg 0.05 <0.05 <0.05 - ND -
Azinphos Methyl mg/kg 0.05 <0.05 <0.05 - ND -
Phenolic Compounds
Phenol mg/kg 0.5 <0.5 <0.5 <5 ND ND
2-Chlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
3- & 4-Methylphenol mg/kg 1 <1 <1 - ND -
2-Nitrophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dimethylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.6-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
4-Chloro-3-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.6-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.5-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
Pentachlorophenol mg/kg 2 <2 <2 - ND -
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 1.8 3.2 0.4 56.0% 127.3%
Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 0.5 0.9 0.1 57.1% 133.3%
Pyrene mg/kg 0.5 0.8 1.4 0.1 54.5% 155.6%
Benz(a)anthracene mg/kg 0.5 <0.5 0.7 0.1 ND ND
Chrysene mg/kg 0.5 1.2 2 0.2 50.0% 142.9%
Benzo(b)fluoranthene mg/kg 0.5 <0.5 0.5 - ND -
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 - ND -
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 0.05 ND ND
Indeno(1.2.3.cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 4.3 8.7 1 67.7% 124.5%
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ammonia as N mg/kg 20 <20 <20 - ND -

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
- =  not analysed 
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analyis result < 10 times LOR  
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR

PKC - Phase II Primary School Port Kembla

Golder Project No. 137623033

RPDs

Golder Associates 
137623028_DataValSummary_Soil.xls

Prepared by: OB
Checked by: CO



Duplicate Analysis RPDs

Batches ES1314999 / 93269

Sample ID TP8_0.0-0.1 QC101 QC201
Sample Type Primary Sample Field Duplicate Field Triplicate

Date Sampled 26/06/2013 26/06/2013 26/06/2013
Analyte Unit LOR Primary vs Duplicate Primary vs Triplicate
Total Metals 
Arsenic mg/kg 5 41 44 21 7.1% 64.5%
Cadmium mg/kg 1 10 14 7.3 33.3% 31.2%
Chromium mg/kg 2 22 23 13 4.4% 51.4%
Copper mg/kg 5 2280 1760 1800 25.7% 23.5%
Iron mg/kg 50 38500 - - -
Lead mg/kg 5 677 628 340 7.5% 66.3%
Manganese mg/kg 5 609 492 410 21.3% 39.1%
Mercury mg/kg 0.1 0.3 0.4 0.6 28.6% 66.7%
Nickel mg/kg 2 12 12 12 0.0% 0.0%
Selenium mg/kg 5 <5 <5 4 ND ND
Zinc mg/kg 5 397 529 360 28.5% 9.8%
Total Petroleum Hydrocarbons
C6 - C9 Fraction mg/kg 10 <10 <10 <25 ND ND
C10 - C14 Fraction mg/kg 50 <50 <50 <50 ND ND
C15 - C28 Fraction mg/kg 100 <100 <100 <100 ND ND
C29 - C36 Fraction mg/kg 100 <100 <100 <100 ND ND
C10 - C36 Fraction (sum) mg/kg 50 <50 <50 - ND -
Total Recoverable Hydrocarbons - NEPM 2010 Draft
C6 - C10 Fraction mg/kg 10 <10 <10 <25 ND ND
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <25 ND ND
>C10 - C16 Fraction mg/kg 50 <50 <50 <50 ND ND
>C16 - C34 Fraction mg/kg 100 <100 <100 <100 ND ND
>C34 - C40 Fraction mg/kg 100 <100 <100 <100 ND ND
>C10 - C40 Fraction (sum) mg/kg 50 <50 <50 - ND -
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <1 ND ND
meta- & para-Xylene mg/kg 0.5 <0.5 <0.5 <2 ND ND
ortho-Xylene mg/kg 0.5 <0.5 <0.5 <1 ND ND
Total Xylenes mg/kg 0.5 <0.5 <0.5 - ND -
Sum of BTEX mg/kg 0.2 <0.2 <0.2 - ND -
Naphthalene mg/kg 1 <1 <1 <1 ND ND
Organochlorine Pesticides (OC)
alpha-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Hexachlorobenzene (HCB) mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
gamma-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
delta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Aldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Total Chlordane (sum) mg/kg 0.05 <0.05 <0.05 - ND -
trans-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
alpha-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
cis-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDE mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan (sum) mg/kg 0.05 <0.05 <0.05 - ND -
4.4`-DDD mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan sulfate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDT mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Endrin ketone mg/kg 0.05 <0.05 <0.05 - ND -
Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Sum of Aldrin + Dieldrin mg/kg 0.05 <0.05 <0.05 - ND -
Sum of DDD + DDE + DDT mg/kg 0.05 <0.05 <0.05 - ND -
Organophosphorus Pesticides (OP)
Dichlorvos mg/kg 0.05 <0.05 <0.05 - ND -
Demeton-S-methyl mg/kg 0.05 <0.05 <0.05 - ND -
Monocrotophos mg/kg 0.2 <0.2 <0.2 - ND -
Dimethoate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Diazinon mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Chlorpyrifos-methyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Parathion-methyl mg/kg 0.2 <0.2 <0.2 - ND -
Malathion mg/kg 0.05 <0.05 <0.05 - ND -
Fenthion mg/kg 0.05 <0.05 <0.05 - ND -
Chlorpyrifos mg/kg 0.05 <0.05 <0.05 - ND -
Parathion mg/kg 0.2 <0.2 <0.2 - ND -
Pirimphos-ethyl mg/kg 0.05 <0.05 <0.05 - ND -
Chlorfenvinphos mg/kg 0.05 <0.05 <0.05 - ND -
Bromophos-ethyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Fenamiphos mg/kg 0.05 <0.05 <0.05 - ND -
Prothiofos mg/kg 0.05 <0.05 <0.05 - ND -
Ethion mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Carbophenothion mg/kg 0.05 <0.05 <0.05 - ND -
Azinphos Methyl mg/kg 0.05 <0.05 <0.05 - ND -
Phenolic Compounds
Phenol mg/kg 0.5 <0.5 <0.5 <5 ND ND
2-Chlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
3- & 4-Methylphenol mg/kg 1 <1 <1 - ND -
2-Nitrophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dimethylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.6-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
4-Chloro-3-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.6-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.5-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
Pentachlorophenol mg/kg 2 <2 <2 - ND -
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chrysene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(b)fluoranthene mg/kg 0.5 <0.5 <0.5 - ND -
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 - ND -
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.05 ND ND
Indeno(1.2.3.cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 <0.5 <0.5 ND ND ND
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ammonia as N mg/kg 20 <20 <20 - ND -

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
- =  not analysed 
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analyis result < 10 times LOR  
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR
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Duplicate Analysis RPDs

Batches ES1314999 / 93269

Sample ID TP5_0.5-0.6 QC102 QC202
Sample Type Primary Sample Field Duplicate Field Triplicate

Date Sampled 27/06/2013 27/06/2013 27/06/2013
Analyte Unit LOR Primary vs Duplicate Primary vs Triplicate
Total Metals 
Arsenic mg/kg 5 33 <5 7 147.4% 130.0%
Cadmium mg/kg 1 4 4 1.9 0.0% 71.2%
Chromium mg/kg 2 13 12 8 8.0% 47.6%
Copper mg/kg 5 467 59 130 155.1% 112.9%
Iron mg/kg 50 - - -
Lead mg/kg 5 71 9 17 155.0% 122.7%
Manganese mg/kg 5 94 37 28 87.0% 108.2%
Mercury mg/kg 0.1 <0.1 <0.1 <0.1 ND ND
Nickel mg/kg 2 6 5 3 18.2% 66.7%
Selenium mg/kg 5 <5 <5 <2 ND ND
Zinc mg/kg 5 112 104 40 7.4% 94.7%
Total Petroleum Hydrocarbons
C6 - C9 Fraction mg/kg 10 <10 <10 <25 ND ND
C10 - C14 Fraction mg/kg 50 <50 <50 <50 ND ND
C15 - C28 Fraction mg/kg 100 <100 <100 <100 ND ND
C29 - C36 Fraction mg/kg 100 <100 <100 <100 ND ND
C10 - C36 Fraction (sum) mg/kg 50 <50 <50 - ND -
Total Recoverable Hydrocarbons - NEPM 2010 Draft
C6 - C10 Fraction mg/kg 10 <10 <10 <25 ND ND
C6 - C10 Fraction  minus BTEX (F1) mg/kg 10 <10 <10 <25 ND ND
>C10 - C16 Fraction mg/kg 50 <50 <50 <50 ND ND
>C16 - C34 Fraction mg/kg 100 <100 <100 <100 ND ND
>C34 - C40 Fraction mg/kg 100 <100 <100 <100 ND ND
>C10 - C40 Fraction (sum) mg/kg 50 <50 <50 - ND -
BTEXN
Benzene mg/kg 0.2 <0.2 <0.2 <0.2 ND ND
Toluene mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ethylbenzene mg/kg 0.5 <0.5 <0.5 <1 ND ND
meta- & para-Xylene mg/kg 0.5 <0.5 <0.5 <2 ND ND
ortho-Xylene mg/kg 0.5 <0.5 <0.5 <1 ND ND
Total Xylenes mg/kg 0.5 <0.5 <0.5 - ND -
Sum of BTEX mg/kg 0.2 <0.2 <0.2 - ND -
Naphthalene mg/kg 1 <1 <1 <1 ND ND
Organochlorine Pesticides (OC)
alpha-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Hexachlorobenzene (HCB) mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
gamma-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
delta-BHC mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Aldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Total Chlordane (sum) mg/kg 0.05 <0.05 <0.05 - ND -
trans-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
alpha-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
cis-Chlordane mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDE mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
beta-Endosulfan mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan (sum) mg/kg 0.05 <0.05 <0.05 - ND -
4.4`-DDD mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Endosulfan sulfate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
4.4`-DDT mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Endrin ketone mg/kg 0.05 <0.05 <0.05 - ND -
Methoxychlor mg/kg 0.2 <0.2 <0.2 <0.1 ND ND
Sum of Aldrin + Dieldrin mg/kg 0.05 <0.05 <0.05 - ND -
Sum of DDD + DDE + DDT mg/kg 0.05 <0.05 <0.05 - ND -
Organophosphorus Pesticides (OP)
Dichlorvos mg/kg 0.05 <0.05 <0.05 - ND -
Demeton-S-methyl mg/kg 0.05 <0.05 <0.05 - ND -
Monocrotophos mg/kg 0.2 <0.2 <0.2 - ND -
Dimethoate mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Diazinon mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Chlorpyrifos-methyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Parathion-methyl mg/kg 0.2 <0.2 <0.2 - ND -
Malathion mg/kg 0.05 <0.05 <0.05 - ND -
Fenthion mg/kg 0.05 <0.05 <0.05 - ND -
Chlorpyrifos mg/kg 0.05 <0.05 <0.05 - ND -
Parathion mg/kg 0.2 <0.2 <0.2 - ND -
Pirimphos-ethyl mg/kg 0.05 <0.05 <0.05 - ND -
Chlorfenvinphos mg/kg 0.05 <0.05 <0.05 - ND -
Bromophos-ethyl mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Fenamiphos mg/kg 0.05 <0.05 <0.05 - ND -
Prothiofos mg/kg 0.05 <0.05 <0.05 - ND -
Ethion mg/kg 0.05 <0.05 <0.05 <0.1 ND ND
Carbophenothion mg/kg 0.05 <0.05 <0.05 - ND -
Azinphos Methyl mg/kg 0.05 <0.05 <0.05 - ND -
Phenolic Compounds
Phenol mg/kg 0.5 <0.5 <0.5 <5 ND ND
2-Chlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
3- & 4-Methylphenol mg/kg 1 <1 <1 - ND -
2-Nitrophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dimethylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.6-Dichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
4-Chloro-3-Methylphenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.6-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
2.4.5-Trichlorophenol mg/kg 0.5 <0.5 <0.5 - ND -
Pentachlorophenol mg/kg 2 <2 <2 - ND -
Polynuclear Aromatic Hydrocarbons
Naphthalene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluorene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Chrysene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(b)fluoranthene mg/kg 0.5 <0.5 <0.5 - ND -
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 ND -
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.05 ND ND
Indeno(1.2.3.cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.1 ND ND
Sum of polycyclic aromatic hydrocarbons mg/kg 0.5 <0.5 <0.5 ND ND ND
Benzo(a)pyrene TEQ (WHO) mg/kg 0.5 <0.5 <0.5 <0.5 ND ND
Ammonia as N mg/kg 20 <20 <20 - ND -

Legend
ND = Not Detected (RPDs not calculated if both primary and duplicate results are below LOR)
- =  not analysed 
Acceptable RPDs: RPD <= 30%

RPD > 30%, Analyis result < 10 times LOR  
RPD <= 50%, Analysis result > 10 times LOR and < 20 times LOR
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Number of Primary Samples: Number of Triplicate Samples:
Number of Duplicate Samples: Number of Other QAQC Samples:

Sample volumes sufficient for QC analysis?

Type
MB

N/A N/A N/A

Analyte Group Analyte(s) Sample ID
Total Metals Manganese BH5-1.0-09/10/13

All

Analyte(s) Primary ID Duplicate ID

Analyte(s) Primary ID Triplicate ID

Analyte Group Sample ID

Note: Data validation assesses each analyte in terms of all the data validation variables and only the exceedances and outliers are reported in this form.

*When concentrations are less than the LOR for both primary and duplicate/triplicate results, no RPDs are calculated

Performed By: Olga Bukhteeva  Reviewed By: Carolina Olmos
Date: 31/10/2013 Date: 2/11/2013

As stated by ALS:  LOR raised for Nitrite/NOx and Nitrate analysis on various samples due to sample matrix.

As stated by ALS:  Spike failed for Total P analysis due to matrix interferences (Confirmed by re-digestion and re-analysis).

LD RPD for Manganese in sample BH5-1.0-09/10/13 exceed LOR based limits. This is likely due to sample heterogeneity in soil samples.  This is not expected to affect the validity of this batch.

No field triplicates were taken for this batch.

Overall Comments

Field Triplicates (FT) Analyses

Secondary Laboratory: N/A

All other MS recoveries from ALS were within the laboratory control limits.

RPD of manganese (47.9%) exceeded LOR based limits (20%).

No field duplicates were taken for this batch.

Laboratory Duplicates (LD) Analyses

All other LD results from ALS were within the laboratory control limits or below the LOR. 

Laboratory Control Spike (LCS) Analyses

Analyte Group

Method Blank

DATA VALIDATION SUMMARY SHEET (Sydney)

Project Name: PKC - Phase II Primary School Port Kembla Project Number: 137623028

Workorder Number: N/A

ALS Workorder Number: ES1322093

Date Sampled: 9/10/2013 Sample Medium: Soil

Primary Laboratory: 

All requested analysis completed? Y

Sample Information

12 0
0 0

Documentation and Sample Handling Information

Y/N Comments
COC completed properly? Y Signed for field scientist and laboratory personnel. Email correspondence.

QAQC Sample Information (Method Blank - MB, Rinsate Blank - RB, Field Blank - FB, Trip Blank - TB) 

Chromatograms supplied as appropriate? N/A

Samples received intact and chilled? Y ALS: 8.6'C - Ice present.

Samples analysed within appropiate holding times? Y All

Y

Are there non-NATA accredited methods used? Y ALS is not NATA accredited for the analysis of Bifenthrin in soils when performed under ALS Method 
EP068D.

Y

 

Laboratory reports signed by authorised personnel?

Sample ID

Analyte Spike Concentrations Recovery Concentration % Recovery Comments

Comments
All results less than LOR.

This batch has been validated and is considered suitable for environmental interpretive use.

Field Duplicates (FD) Analyses

Comments

Comments

As stated by ALS:  Poor precision was obtained for Manganese on sample BH5-1.0-09/10/13 due to sample heterogeneity. Results have been confirmed by re-extraction and reanalysis.

As stated by ALS: Poor matrix spike recovery was obtained for Copper on sample BH4-0.4-09/10/13. Results have been confirmed by re-extraction and reanalysis.

Total Metals MS recovery of copper (174%) in sample BH4-0.4-09/10/13 were greater than upper data quality objective (130%).
Total Phosphorus as P

Comments

Comments

All surrogate recoveries were within the acceptance control limit.

Analyte Group

Matrix Spike (MS) Analyses

Trip Spike Information

All

All (ALS)

No trip spike submitted for this batch.

Surrogate Compound Monitoring Analyses

Comments

N/A

LCS ALS recoveries were within the laboratory recovery control limits.

Comments

MS recovery of Total Phosphorus as P (59.9%) in sample BH4-0.4-09/10/13 were less than lower data quality objective (70%).
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LIMITATIONS 

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 
 
This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  
 
The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 
 
Conditions may exist which were undetectable given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between investigatory locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   
 
In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time of the production of the Document.  It is 
understood that the Services provided allowed Golder to form no more than an 
opinion of the actual conditions of the site at the time the site was visited and 
cannot be used to assess the effect of any subsequent changes in the quality of 
the site, or its surroundings, or any laws or regulations.   
 
Any assessments made in this Document are based on the conditions indicated 
from published sources and the investigation described. No warranty is 
included, either express or implied, that the actual conditions will conform 
exactly to the assessments contained in this Document. 
 
Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 
 
Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 
 
This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 

GOLDER ASSOCIATES  PTY LTD   GAP Form No.  LEG 04  RL 1 
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Australia 
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