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EXECUTIVE SUMMARY 
 

Douglas Partners Pty Ltd was engaged by R.W. Corkery & Co Pty Ltd on behalf of Dellara Pty 
Ltd, to undertake a preliminary in situ waste classification assessment of materials within the 
bund walls of the proposed landfill site located at Patons Lane, Orchard Hills. 
 
The bund walls subject to waste classification assessment are situated along the north-
eastern, north-western and south-western boundaries of the site. 
 
The investigation was conducted during the period of 15-24 April 2009 and included the drilling 
of 20 bores, sample collection and analysis and the preparation of this report. 
 
The subject materials were assessed in accordance with the DECC Waste Classification 
Guidelines, April 2008 (revised July 2009).  
 
The Australian Department of Health and Ageing, enHealth: Management of asbestos in the 
non-occupational environment, 2005 and the Western Australian Department of Health, 
Guidelines for the Assessment, Remediation and Management of Asbestos – Contaminated 
Sites in Western Australia, May 2009 were referenced in order to establish the degree and 
level of asbestos contamination in the materials assessed. 
 
For contamination evaluation purposes, the soil analytical results were also assessed against 
the health-based investigation levels for commercial/industrial land use (HIL Column 4, as set 
out in Appendix II, Guideline for the NSW Site Auditor Scheme (2nd Edition) 2006). 
 
Analytical results from 60 samples indicated that, with the exception of one sample, all total 
and leachable contaminant concentrations were within the General Solid Waste criteria.  
Asbestos was found embedded in plaster fragments in one sample, slightly above the 
reporting limit of 0.1 g/kg at 0.42 g/kg.     
 
Based on visual observations and the laboratory results, the materials within the perimeter 
bund walls were classified into three categories. The bund walls located adjacent to the 
northern boundary of the site (i.e. Test Bores 1 - 5 and 19) and the bund walls located at the 
southern west corner of the site (i.e. Test Bores 14 - 16) were classified as General Solid 
Waste (non-putrescible) as these bund walls essentially comprise ‘excavated natural 
material’ from the site itself.  The materials in the vicinity of Test Bore 12, from the surface to 
1.5 m depth into the bund wall were classified as Special Waste (Asbestos). The materials 
containing building and demolition waste with asbestos fibre analysis below reporting limits 
(i.e. Test Bores 6 - 9, 17 and 18) and the materials located in close proximity (i.e.  Test Bores 
10, 11, 13 and 20) should be considered as Possible General Solid Waste which may 
contain minor traces of asbestos. 
 
It should be noted that if detectable Asbestos-based materials are identified during future 
excavation works, this may change the classification of the fill material from General Solid 
Waste (non-putrescible) to Special Waste (Asbestos). Materials that contain asbestos (i.e. 
around Test Bore 12) are required to be disposed of in a landfill licensed to accept Special 
Waste (Asbestos). The  classification of waste defined on site will allow the Proponent to either 
leave the materials classified as General Solid Waste (non putrescible) on site within the 
existing bund walls or emplace the materials on site within one of the planned emplacement 
cells.   
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1 INTRODUCTION 
 
This report provides details of the methodology and findings of a preliminary in situ waste 
classification of materials located at the above site. The work was conducted by Douglas 
Partners (DP) Pty Ltd at the request of R.W. Corkery & Co Pty Ltd on behalf of Dellara Pty Ltd. 
It is understood that the currently non-operational Erskine Park Quarry at Orchard Hills is 
proposed to operate as a waste and resource management facility incorporating a non-
putrescible waste recycling and reprocessing plant, along with ancillary waste emplacement, 
continued shale/clay extraction and site rehabilitation. For site location refer to Figure 1, 
Appendix A.  
 
The objective of the investigation is to provide a waste classification and contamination 
assessment of the materials that have been incorporated into the perimeter bunding along the 
north-eastern, north-western and south-western boundaries of the site.  It is further understood 
that the subject bund walls are to be reduced in size and the assessed material either 
managed in situ or ex situ on site or disposed off site depending on the outcome of the waste 
classification. 
 
A report entitled Preliminary Environmental Assessment for the Orchard Hills Waste Recycling 
and Management Facility (prepared by R.W. Corkery & Co. Pty Ltd and Design Collaborative 
Pty Ltd, dated February 2009) was provided by the client. It was understood that  the 
material/bund wall at the north-east corner of the site (approximate length 400 m) most likely 
comprises construction and demolition (C&D) waste and there is the possibility for asbestos to 
be present (refer to Figure A, Appendix A).  It was assumed that the rest of the bunding most 
likely comprises ‘clean material with brick capping’ (approximate length 1400 m). The ‘clean 
material’ component most likely comprises clay and shale materials excavated from the area 
located in the north-western corner of the site. 
 
DP inspected the site on 4 February 2009 and 24 February 2009 (J.M.Nash and J.Supree – 
drilling manager) to determine rig accessibility.  Construction and demolition waste including 
bricks and concrete were noted on the surface of the subject bunding areas.  Based on visual 
observations and the survey plan provided by the client, the average height of the bund walls 
was estimated to be approximately 12 - 13 m.  The bunding was observed to be generally 
accessible for a drilling rig with the exception of some sections which required minor access 
works. Therefore, a backhoe was used to construct minor track works and a 4x4 truck-
mounted drill rig was used for drilling and sampling purposes. 
 
The site investigation was conducted during the period of 15 - 24 April 2009 and included the 
drilling of 20 bores, sample collection and analysis and the preparation of this report in general 
accordance with the Department of Environment and Climate Change (DECC) requirements 
as outlined in Section 4.  It should be noted that this preliminary waste assessment provides 
only indicative information for disposal or on-site management purposes, but it is nevertheless 
considered that the investigation has covered the potential range of bund wall (waste) 
materials which are likely to be encountered during future deconstruction i.e. General Solid 
Wastes (Non-Putrescible) and Special Waste (Asbestos).  
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2 SCOPE OF WORK 
 
The scope of works for the waste classification was as follows: 
 

• Collection of samples and logging of 20 sampling locations from the subject 
areas; 

•  Screening of all samples with a photo ionisation detector (PID) to detect the 
presence of volatile organic compounds;  

• Laboratory analysis on  60 selected samples (plus 10% QA/QC samples) at a 
NATA accredited analytical laboratory for a variety of common contaminants 
including: 

− 60 samples for Heavy Metals (arsenic, cadmium, chromium, copper, lead, 
mercury, nickel and zinc); 

− 60 samples for Polycyclic Aromatic Hydrocarbons (PAHs); 

− 60 samples for Total Recoverable Hydrocarbons (TRHs); 

− 60 samples for Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX); 

− 20 samples for Polychlorinated Biphenyls (PCBs); 

− 20 samples Organochlorine Pesticides (OCPs);  

− 20 samples for Phenols;  

− 60 samples for Asbestos; and 

− 6 QA/QC samples for heavy metals and PAH. 

• Toxicity Characteristic Leaching Procedure (TCLP), was undertaken on selected 
filling samples (5 samples for lead and 6 samples for PAH);  

• It should be noted that DP collected an additional portion of each sample to allow 
for further testing at a later stage if required [Note: the holding times for volatiles 
is only 2 weeks].  Therefore, the remaining samples that were not analysed were 
stored for a period of two months pending the need for further analysis. 

• Provision of a report generally in accordance with the DECC requirements.  The 
report includes a waste classification and characterisation of the subject 
materials/filling, comments on the characteristics of the material from 
contamination point of view, discussion and recommendations for further 
investigations, if applicable.   

 
 
3 SITE INFORMATION 
 
The site is located within a rural area surrounded by grazing land, pockets of established tree 
canopy and low density housing. To the west of the site is land owned by the Commonwealth 
which is used by the Australian Defence Force. To the north and east of the site is open 
grazing land and rural housing. Blaxland Creek passes through the north-west boundary of the 
site.  The land south-west of the site is occupied by facilities associated with an existing horse 
stud.  
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The site is occupied by the currently non-operational Erskine Park Quarry.  Amenity bund walls 
with approximate total length of 1800 m and approximate heights of 9 m – 19 m are located 
around the perimeter of the site (refer to site photographs, Appendix B).  A number of clay and 
shale stockpiles are also present within the site.  A range of demountable office buildings and 
equipment facilities are situated at the south-eastern and north-western sections of the site, 
respectively.  
 
The water bodies present on site are the existing quarry void, part of Blaxland Creek and the 
dams at the south-east, north-west and north-east sections of the site. A surface water 
assessment comprising the collection and analysis of surface water samples from the above 
water bodies was conducted by DP in March 2009 and the findings were presented in a report 
entitled Surface Water Sampling and Analysis, Erskine Park Quarry, Orchard Hills, reference 
number 71005.  
 
 
4 WASTE CLASSIFICATION AND ENVIRONMENTAL ASSESSMENT 

CRITERIA 
 
As discussed above, the material assessed is likely to be managed on site as part of the 
proposed waste emplacement facility or disposed off site. Therefore, the materials were 
assessed in accordance with the DECC Waste Classification Guidelines April 2008 (revised 
July 2009), which supersede the former guidelines i.e. Environmental Guidelines: Assessment 
Classification and Management of Liquid and Non-Liquid Wastes (2004). According to the 
above guidelines General Solid Waste includes Virgin Excavated Natural Material (VENM) and 
Building and Demolition Waste (B & D Waste).  However, it should be noted that by definition 
(EPA website) ‘Excavated material that has been stored or processed in any way cannot be 
classified as VENM’. Therefore, the natural material originating on site that has been stored in 
the bund walls is referred as Excavated Natural Material (ENM). For consistency purposes in 
this report, the B & D Waste is referred as Construction and Demolition Waste (C & D Waste). 
 
In order to characterise the materials from a contamination point of view, the analytical results 
were also assessed against the health-based investigation levels for commercial/industrial land 
use (HIL Column 4, as set out in Appendix II, Guideline for the NSW Site Auditor Scheme (2nd 
Edition) 2006)1. 
 
In assessing the analytical data against guideline levels for human health, the site conditions 
can be stated to meet the human health based guidelines if: 
 

• the 95% Upper Confidence Limit (UCL) of the average concentrations for a data 
set of samples of like material complies with the adopted criteria; 

• individual concentrations of analytes (non-volatile) are less than 250% of the 
adopted guideline value; and 

• the standard deviation of the population is <50% of the guideline. 
                                                
1 Note that this report does not constitute a ‘Site Contamination Assessment’ as defined in the Guidelines for Consultants 
Reporting on Contaminated Site dated November 1997, or other guidelines made or endorsed under S. 105 of the Contaminated 
Land Management Act, 1997.   
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In order to establish the degree and level of asbestos contamination in soil, the following 
guidelines were referred to: 
 

• Australian Department of Health and Ageing, enHealth: Management of asbestos 
in the non-occupational environment, 2005; 

• Western Australian Department of Health, Guidelines for the Assessment, 
Remediation and Management of Asbestos – Contaminated Sites in Western 
Australia, May 2009. 

 
The soil asbestos investigation criteria according to the WA Guidelines for the Assessment, 
Remediation and Management of Asbestos (considered a precursor to a national approach) 
are as follows: 
 

• 0.001% w/w asbestos for FA and AF – All site uses 

• 0.01% w/w asbestos for ACM – Residential use, day care centres, preschools, 
etc.  

• 0.02% w/w asbestos for ACM – Parks, public open spaces, playing fields, etc. 

• 0.04% w/w asbestos for ACM – Residential, minimal soil access. 

• 0.05% w/w asbestos for ACM – Commercial/Industrial.  

 
Where ACM (asbestos containing material) is defined as material ‘in sound condition, although 
possibly broken or fragmented, and the asbestos is bound in a matrix; for instance, asbestos 
fencing or vinyl tiles. This is also restricted to material that cannot pass through a 7mm x 7mm 
sieve.’ Fibrous asbestos (FA) is defined as ‘asbestos material that is in a degraded condition 
such that it can be broken or crumbled by hand pressure.’ Asbestos fines (AF) includes ‘free 
fibres of asbestos, small fibre bundles and also ACM fragments that pass through a 7mm x 
7mm sieve.  
 
Taking into consideration that both ACM and AF materials were detected in the soil samples 
collected from the site, the most conservative reporting limit of 0.01 g/kg (or 0.001% w/w) is 
adopted for the purposes of this study. 
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5 FIELD METHODOLOGY AND OBSERVATIONS 
 
The DECC does not specify the sampling density for waste classification, however, based on 
related guidelines and industry practice a sampling rate of 1 sample to be collected and 
analysed per 25 m3 – 250 m3 is adopted depending on the volume and homogeneity of the 
material.  Due to the large volume of the material to be assessed, DP conducted a preliminary 
in situ assessment by sampling from 20 bore locations (approximately one bore every 100 -  
150 m at the brick ‘capping’ area and one bore every 50 m at the C&D waste area as per the 
supplied plan - Figure A, Appendix A).   
 
The sampling distribution was based on anecdotal information provided by a landfill employee 
and from observations made during DP’s site inspection.  The location of individual bores was 
based on a loose grid pattern, where feasible, and on accessibility (for the drilling rig to the top 
of the bund walls).  The test bores were drilled to a depth of at least 0.5 m into natural material 
or material which may have been reworked ENM (maximum depth of 15 m) or prior refusal. 
Samples were collected at various depth intervals based on observed changes in material 
characteristics or signs of contamination such as odour or staining, or at 1.0 m intervals where 
the materials were relatively homogenous.  The replicate samples collected in plastic bags 
were allowed to equilibrate under ambient temperatures before screening for Total 
Photoionisable Compounds (TOPIC) using a calibrated Photoionisation Detector (PID).   
 
It should be noted that this waste classification and material characterisation assessment 
provides only indicative information for disposal or on-site management purposes.  A more 
representative validation assessment of the materials is recommended to be undertaken from 
an ex situ assessment, following or during excavation.  
 
For the purpose of the in situ waste classification, twenty test bores were drilled over the 
accessible sections of the investigation areas. The description of the test bores are given in the 
log sheets (Appendix C) together with notes defining classification methods and descriptive 
terms.  For test bore locations refer to Figure 2, Appendix A. 
 
In general, the profile encountered in Bores 4, 5 ,6 , 7, 7A,  8, 9, 10, 11 and 20 confirmed the 
presence of substantial amount of concrete, bricks, building rubble and gravel at the north-
eastern section, marked on Figure A provided by R.W. Corkery & Co Pty Ltd as ‘Material Likely 
Containing C&D Waste’,  (Appendix A). The filling at this bund comprised a variety of materials 
such as brown silty/sandy clay and orange/red-brown mottled grey clay with less building 
rubble present at the southern section of the bund (Bores 12 and 13).  Test Bores 6, 7, 7A and 
10 were discontinued at depths of 6.5 m, 2.3 m, 0.85 m and 2.75 m, respectively, due to 
refusal on concrete.  Hydrocarbon/organic odour was detected in Bore 7 at 0.8 m, in Bore 9 at 
8.5 m, in Bore 12 at 9.5 m and in Bore 13 at 7.7 m. 
 
The north-western bund wall (Bores 1, 2 and 3) contained a variety of materials such as grey 
silt and brown to orange-brown clay filling with shale and ironstone fragments.  Concrete and 
demolition waste were not encountered in this bund wall which is consistent with the advice 
from R.W. Corkery & Co Pty Ltd that this bund wall was constructed from overburden when 
extractive operations first commenced at the quarry in 1981.  Slight hydrocarbon (organic) 
odour was detected at 7.3 m – 8 m in Bore 1. The depth of the material within the drilled 
section of the bund wall varied between 5.5 m to 11.3 m. 
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The bund wall immediately north of the sump was very narrow and was accessible only at its 
eastern end, where Bore 19 was drilled. The material within this bund wall comprised grey silt 
material with some gravel.  Again, no concrete and demolition waste were encountered. 
 
Five bores (Bores 14, 15, 16, 17 and 18) were drilled in the south-western bund wall. This 
bund contained a variety of materials such as brown/black sandy clay and grey/orange/brown 
clay with some gravel, wood, wire and brick fragments.  Organic odour was detected in Bore 
14 at depths of 6 m and 9 - 10 m, in Bore 16 at 5.1 m, in Bore 17 at 8 m and 14 - 15 m and in 
Bore 18 at 7.5 m.  Bore 18 was discontinued at 9.4 m due to refusal on wood with the second 
attempt discontinued at 8.7 m due to refusal possibly on concrete or a hard rock boulder.  Slag 
fragments were encountered at a depth of 2.2 m in Bore 17.  
 
Asbestos cement material (fibro) was not visually identified in any of the bores during 
fieldwork.   
 
Free groundwater was not encountered in any of the bores during drilling. 
 
 
6 LABORATORY RESULTS 
 
Sixty-six soil samples (including 10% QA/QC samples) were selected and sent for analysis at 
a NATA accredited laboratory for a range of common contaminants as detailed in Section 2. 
 
Based on the results of the first round of laboratory analysis, TCLP leachability tests were 
carried out on 11 selected samples with elevated concentrations of either lead or PAH.  
 
Based on site observations, tests for putrescible waste were not considered necessary as the 
material comprised largely clay, shale (soil), building materials, wood and gravel with no 
evidence of putrescible materials observed.   
 
The laboratory results are summarised in Table A, (Appendix D) and the laboratory reports and 
chain-of-custody information are presented in Appendix E.   
 
Results of PID sample screening are shown in the Test Bore Reports in Appendix C.  All PID 
readings were below 2 ppm which represents background conditions. 
 
 
 
7 DISCUSSION AND CONCLUSION 

 
7.1  Waste Classification 
 
Classification of the material was generally conducted in accordance with the six step process 
as set out in the Waste Classification Guidelines 2008 (Tables 1.1 and 1.2). 
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Table 1.1   

Six Step Classification for Test Bores 1-5, 14-16 and 19 

Step Comments Rationale 
1. Is it special waste? No Waste not considered to include clinical and related 

materials, asbestos or tyres.  
2. Is it liquid waste? No Waste composed of soil, building materials, wood and 

gravel (i.e. no liquids). 
3. Is the waste “pre-classified”? No Filling material is not pre-classified.  
4. Does the Waste have 

hazardous waste 
characteristics 

No Material not observed to/ or considered at risk to contain 
explosives, gases, flammable solids, oxidising agents, 
organic peroxides, toxic substances or corrosive 
substances, have pH values within 2 to 12.5, material 
not observed to contain coal tar, batteries, lead paint or 
dangerous goods containers. 

5. Chemical Assessment Conducted Refer to Table A. 
6. Is the Waste Putrescible? No All observed components of filling comprised materials 

pre-classified as non-putrescible (i.e. soil, building and 
demolition material) 

 
Table 1.2 

  

Six Step Classification for Test Bores 6-11, 12, 17, 18 and 20 

Step Comments Rationale 
1. Is it special waste? Yes Waste considered likely to include asbestos. Test bores 

10, 11, 13 and 20 are likely to include asbestos since 
these bores are located in the vicinity of bores where 
asbestos was detected.  

2. Is it liquid waste? No Waste composed of soil, building materials, wood and 
gravel (i.e. no liquids). 

3. Is the waste “pre-classified”? No Filling material is not pre-classified 
4. Does the Waste have 

hazardous waste 
characteristics 

No Waste not observed to/ or considered at risk to contain 
explosives, gases, flammable solids, oxidising agents, 
organic peroxides, toxic substances or corrosive 
substances, have pH values within 2 to 12.5, waste not 
observed to contain coal tar, batteries, lead paint or 
dangerous goods containers. 

5. Chemical Assessment Conducted Refer to Table A. 
6. Is the Waste Putrescible? No All observed components of filling composed of materials 

pre-classified as non-putrescible (i.e. soil, building and 
demolition waste). 

 
All recorded total and TCLP concentrations were within the General Solid Waste criteria.  
 
Asbestos was found embedded in plaster2 fragments in sample 12/0-0.3, slightly above the 
reporting limit of 0.1 g/kg at 0.42 g/kg.  Asbestos was also detected, but below the reporting 
limit, in samples 6/0-0.5, 7/0.8-1, 8/0-1, 9/8.5-9, 17/2.0 and 18/4.9-5.0.  Test bores 6, 7, 8, 9 
and 12 are located in the north eastern bund where construction and demolition materials were 
identified.  The detection of asbestos may be associated with the presence of construction and 
demolition materials. 
 
Based on the above information and the laboratory results, the materials within the perimeter 
bund walls is provisionally classified as follows: 
                                                
2 A small piece of plaster was noticed by the laboratory, however, plaster was not observed in the filling material during 
fieldwork as plaster fragments may had been too small to be seen with the naked eye.  
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• General Solid Waste (non-putrescible) – The bund walls located adjacent to 
the northern boundary of the site (i.e. Test Bores 1-5 and 19) and bund walls 
located at the southern west corner of the site (i.e. Test Bores 14-16) - these 
bund walls are classified as General Solid Waste (non-putrescible) provided the 
material is not cross-contaminated/ mixed with other non-reported material.  It 
should be noted, however, that the current assessment provides only indicative 
information and as such that the building rubble noted in Test Bores 4, 5, 15 and 
16 may be a possible source of asbestos fibres and/or fragments in similar 
materials (not tested).  It is therefore recommended that during any excavation 
works in filling materials containing construction and demolition waste should be 
managed in a manner which assumes that asbestos may be present until cleared 
through testing i.e. in compliance with clause 42, part 3 c) and d) of the 
Protection of the Environment Operations (Waste) Regulation 2005, Appendix G.  
The requirements of the regulation state that ‘asbestos waste must be 
transported in a covered, leak-proof vehicle’ and ‘when unloading and disposing 
of asbestos waste at a landfill site, the waste must be unloaded and disposed of 
in such a manner as to prevent the generation of dust or the stirring up of dust’, 
which can be achieved by the application of a water spray system. 

• Special Waste (Asbestos) – Asbestos was detected in the C&D waste retrieved 
from a 0.3 m section at the top of Test Bore 12. Based on the bore log record, the 
C&D waste material extends from the surface to 1.5 m into the bund wall.  This 
asbestos impacted waste is suitable for disposal to a landfill licensed by NSW 
DECC to accept Special Waste (Asbestos), provided the material is not cross-
contaminated/ mixed with other non-reported material.  However, the horizontal 
and lateral extent of asbestos contamination is unclear at this stage.  It should be 
noted that the depiction of the Special Waste (Asbestos) materials on Figure 3 is 
indicative only. 
As a general rule, on delivery of any filling/material to an off-site landfill facility, 
the material should be checked to ensure that they match the above descriptions 
and contain no cross contamination, such as asbestos-containing material. Any 
material exhibiting obvious signs of cross-contamination from other sources or 
materials not described above should be stockpiled and assessed separately. 

• Until further asbestos investigations are undertaken, the fill layers containing 
construction waste with asbestos analysis below reporting limits i.e. in Test Bores 
6 - 9, 17 and 18 should be considered as Possible General Solid Waste which 
may contain minor traces of asbestos and is therefore provisionally suitable for 
retention on site, provided the material is not cross-contaminated/ mixed with 
other non-reported material.  As Test Bores 10, 11, 13 and 20 are located in 
close proximity to Test Bores 6-9, 12, 17 and 18, the materials should be 
considered as Possible General Solid Waste which may contain minor traces of 
asbestos and would require further investigations to determine the extent of 
asbestos contamination in the filling. As with all General Solid Waste materials, it 
is recommended that during excavation works any filling materials containing 
construction and demolition waste should be managed in a manner that assumes 
that asbestos is present unless proven otherwise i.e. in compliance with 
clause 42, part 3 c) and d) of the Protection of the Environment Operations 
(Waste) Regulation 2005. 
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In this regard, it should be noted that there was a significant amount of building rubble present 
in the materials in some sections of the perimeter bund walls on site which may potentially 
contain fragments of fibrous cement. If asbestos-based materials are identified during 
excavation, this may change the classification of the fill materials from General Solid Waste 
(non-putrescible) to Special Waste (Asbestos). Materials containing asbestos are required to 
be disposed to a landfill licensed to accept Special Waste (Asbestos). In any event, further 
investigation is recommended for any potential asbestos-containing zones in the bund walls 
where the detected level of asbestos fibres was below the reporting limit. 
 
Another option for the materials management is to leave the bund walls on-site subject to the 
proviso that suitable environmental controls are applied in accordance with the Protection of 
the Environment Operations (Waste) Regulation 2005. The regulation states that asbestos 
waste (at a landfill site) ‘must be covered with virgin excavated material or other material, as 
provided in the facility‘s environmental protection licence, …... to a depth of at least 1 metre (in 
case of bonded asbestos waste or asbestos contaminated soils) or 3 metres (in the case of 
friable asbestos material) beneath the final land surface of the landfill site’.  It should also be 
noted that clause 42 (5) states that it is not permissible that ‘asbestos waste in any form to be 
re-used or recycled’. 
 
The approximate vertical distribution of the materials in the bund walls as identified on site is 
shown on Figure 3, Appendix A. It should be noted that the depiction of the materials on  
Figure 3 is indicative only.  The estimated maximum and minimum volumes of the materials is 
shown in Table B and C, Appendix D. 
 
 
7.2 Contamination Evaluation 
 
In general, the contaminants analysed met the Column 4 HILs with the exception of sample 
8/4.7-5 for PAH at 102.3 mg/kg which exceeded the published guideline level of 100 mg/kg 
and sample 11/6.8-7 for benzo(a)pyrene (5.6 mg/kg vs. a guideline of 0.8 mg/kg).  In addition, 
samples 8/4.7-5 and 11/6.8-7 exceeded the Column 4 HIL for TPH C10-C36 of 1000 mg/kg at 
1440 mg/kg and 1030 mg/kg respectively.  It should be noted that these exceedances were not 
at hotspot levels (2.5 x HIL), and statistically these minor exceedances of the HIL are 
considered insignificant. This conclusion was confirmed by the PID results which were below 
the adopted trigger level of 50 ppm indicating that significant amount of volatile organic 
compounds was not detected in the samples collected.  
 
From a contamination evaluation perspective, the trace asbestos found in the samples is 
considered insignificant in the context of the proposed commercial/industrial land use. 
 
 

8 LIMITATIONS 
 
The scope of the material classification and consulting services undertaken by DP were limited 
to those outlined in the DP proposal dated 26 February 2009. 
 
DP’s assessment is necessarily based on the result of limited site investigations and sample 
testing.  Neither DP, nor any other reputable consultant, can provide unqualified warranties nor 
does DP assume any liability for site conditions not observed, or accessible during the time of 
the investigations.  



DELLARA PTY LTD 1 - 14   SPECIALIST CONSULTANT STUDIES 
Orchard Hills Waste and  Part 1:  Preliminary In-situ Waste Classification 
Resource Management Facility  Report No. 582/04 
 

Douglas Partners Pty Ltd 

 
Despite all reasonable care and diligence, the materials encountered and concentrations of 
contaminants measured may not be representative of conditions between the locations 
sampled and investigated.  In addition, site characteristics may change at any time in response 
to variations in natural conditions, chemical reactions and other events, e.g. groundwater 
movement and or spillages of contaminating substances. These changes may occur 
subsequent to DP’s investigations and assessment. 
 
This report and associated documentation and the information herein have been prepared 
solely for the use of R.W. Corkery & Co Pty Ltd, Dellara Pty Ltd and interested parties at the 
time and is valid (for the purposes of excavation and relocation/transportation of materials) for 
a period of twelve months only from the date of issue.  Any other reliance assumed by third 
parties on this report shall be at such parties’ own risk.  Any ensuing liability resulting from use 
of the report by third parties cannot be transferred to DP. 
 
Please note that Part 5.6, Section 143 of the Protection of the Environment Operations 
(POEO) Act 1997 states that is an offence for waste to be transported to a place that cannot 
lawfully be used as a facility to accept that waste.  It is the duty of the owner and transporter of 
the waste to ensure that the waste is disposed of appropriately.  DP accepts no liability for the 
unlawful disposal of waste materials from any site. DP accepts no responsibility for the 
material tracking, loading, management, transport or disposal of waste from the site. Before 
disposal of the material to a licensed landfill is undertaken, the waste producer will be required 
to obtain prior consent from the landfill.  
 
 
Yours faithfully  
DOUGLAS PARTNER PTY LTD Reviewed by: 
 
 
 
 
 
Galia Nikolaeva J M Nash 
Environmental Scientist Principal 
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As Cd Cr3 Cu Hg Ni Zn C6-C9 C10-C36

total1 total1 total1 total1 total1 TCLP2 total1 total1 total1 total1 TCLP2 total1 TCLP2 total1 total1 total1 total1 total1 total1 total1 total1 total1 -

1/0.75-1 7 <0.5 5 51 18 - <0.1 21 76 0.1 <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

1/7.3-8 7 <0.5 13 21 17 - <0.1 12 43 0.2 <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

1/12.5-1311 6 <0.5 13 14 13 - <0.1 3 10 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

BD3/17040910 8 <0.5 8 20 14 - <0.1 4 17 - <0.05 - - - - - - - - - -

2/0-0.5 7 <0.5 7 48 18 - <0.1 20 74 0.2 <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

2/3.5-4 7 <0.5 9 38 18 - <0.1 22 75 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

2/6.8-7 6 <0.5 7 49 18 - <0.1 21 73 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

3/1.8-2 5 <0.5 9 43 17 - <0.1 20 74 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

3/4.5-5 9 <0.5 15 41 21 - <0.1 26 84 - <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

3/7.8-811 6 <0.5 10 12 10 - <0.1 2 8 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

4/1.5-2 8 <0.5 13 40 41 - <0.1 17 100 1.3 0.1 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

4/4.5-5 13 <0.5 9 37 26 - <0.1 16 65 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

4/5.5-6 10 <0.5 13 37 20 - <0.1 26 81 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

5/0-0.5 9 <0.5 14 48 39 - <0.1 20 130 - <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

5/3.5-4 6 <0.5 11 41 54 - <0.1 13 88 1.7 0.2 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

5/8.6-911 12 0.9 51 23 46 - <0.1 12 32 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

6/0-0.5 12 0.9 48 14 25 - <0.1 8 25 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

BD2/16040910 12 0.6 55 13 27 - <0.1 9 22 - <0.05 - - - - - - - - -

6/2.5-3 10 0.6 25 30 53 - <0.1 15 120 66.3 2.7 INS <25 260 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

6/5.5-6 8 0.6 16 74 35 - <0.1 15 86 1.8 0.2 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

7/0-0.5 7 0.6 23 25 55 - <0.1 6 100 1.9 0.2 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

7/0.8-1 5 <0.5 17 11 26 - <0.1 5 26 0.67 0.07 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

7/1.5-2 5 <0.5 26 15 38 - <0.1 8 43 3.6 0.3 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

8/0-1 5 <0.5 19 22 58 - <0.1 10 86 2.5 0.3 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

8/4.7-5 <4 <0.5 12 10 18 - <0.1 3 20 102.3 0.4 <25 1440 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

8/6-7 <4 <0.5 8 2 6 - <0.1 <1 8 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

9/2.4-3 5 3.3 22 43 110 <0.03 0.3 12 230 10 0.8 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

9/8.5-9 10 0.6 28 37 71 - <0.1 9 78 11.3 1 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

9/9.5-1011 11 <0.5 16 29 50 - <0.1 5 51 0.8 0.1 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

10/0.5 5 <0.5 9 48 53 - <0.1 5 56 5.5 0.5 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

BD1/15040910 8 1 13 24 59 - <0.1 7 72 7.6 0.6 - - - - - - - - - -

10/2.0 5 <0.5 21 41 56 - <0.1 6 88 6.5 0.6 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

11/0.5-1 6 <0.5 19 27 290 0.03 <0.1 13 150 3.5 0.3 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

11/6.8-7 10 <0.5 29 25 58 - <0.1 10 89 84.6 5.6 <0.001 <25 1030 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

11/8.5-9 9 <0.5 26 48 33 - <0.1 8 91 3.5 0.2 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

12/0-0.3 11 0.7 24 10 46 - <0.1 4 43 - 0.05 <25 <100 <0.5 <0.5 <1 <2 - - - AD

12/5.5-6 15 <0.5 22 38 77 - <0.1 12 150 2.4 0.3 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

12/9.5-1011 5 <0.5 17 11 18 - <0.1 2 13 - <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

13/5-6 <4 <0.5 8 4 12 - <0.1 2 22 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

13/7.7-8 13 0.7 27 26 44 - <0.1 5 34 17.4 1 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

13/8.7-9 9 0.6 25 25 34 - <0.1 8 48 16.9 1.5 <0.001 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

14/4.9-5.0 8 <0.5 8 46 23 - <0.1 20 81 0.58 0.08 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

14/5.9-6.0 <4 <0.5 13 19 17 - <0.1 27 37 - <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

14/9.9-10.0 6 <0.5 16 72 540 0.09 <0.1 9 92 4.5 0.4 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

15/0.2-0.5 8 <0.5 16 37 200 0.06 <0.1 13 200 6.4 0.6 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 0.1 Nil

15/2.5-3 8 <0.5 16 35 22 - <0.1 18 55 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

15/5.5-6 8 0.5 7 43 20 - <0.1 20 70 0.2 <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

16/0.5 8 2 29 110 38 - <0.1 3 30 0.16 0.06 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

BD5/22040910 7 3.9 25 26 35 - <0.1 3 37 0.16 0.06 - - - - - - - - - -

16/2.9-3.0 7 <0.5 15 100 230 0.8 0.8 4 240 21.7 2.1 <0.001 <25 110 <0.5 <0.5 <1 <2 - - - Nil

16/5.1-5.9 7 <0.5 21 31 81 - <0.1 13 180 4.5 0.4 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

17/2.0 6 <0.5 24 14 27 - <0.1 3 20 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

BD4/21040910 6 0.6 26 13 22 - <0.1 2 11 - <0.05 - - - - - - - - - -

17/3.0 6 0.6 21 120 86 - <0.1 15 350 2.9 0.3 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

17/7.9-8.0 8 <0.5 12 25 20 - <0.1 8 43 - <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

17/9.9-10.0 9 <0.5 12 34 41 - <0.1 10 74 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

17/11.9-12.0 6 <0.5 32 34 38 - <0.1 13 73 20.1 0.9 <0.001 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

17/13.9-14.0 <4 <0.5 20 17 52 - <0.1 5 94 3.2 0.2 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

18/4.9-5.0 <4 <0.5 10 5 28 - <0.1 2 34 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

18/6.9-7.0 <4 <0.5 11 48 24 - <0.1 23 82 0.3 <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

18/7.9-8.0 8 0.6 18 29 100 - <0.1 14 75 3.3 0.3 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

18/8.9-9.0 7 <0.5 18 52 65 - <0.1 20 82 4.6 0.4 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

19/0.8-1 5 <0.5 7 47 17 - <0.1 14 73 0.1 <0.05 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

19/2-2.511 11 0.7 32 22 24 - <0.1 10 29 - <0.05 <25 <100 <0.5 <0.5 <1 <2 - - - Nil

20/0.5-1 6 <0.5 17 28 65 - <0.1 8 95 12.5 1.1 <0.001 <25 <100 <0.5 <0.5 <1 <2 <5 <0.1 <0.1 Nil

20/2.8-3 4 <0.5 14 23 53 - <0.1 7 110 6.3 0.6 <25 <100 <0.5 <0.5 <1 <2 - - - Nil
BD6/24040910 13 0.8 52 12 24 - <0.1 5 11 - <0.05 - - - - - - - - - -

95% UCL 37.1 0.9 209.6/1045

Standard Deviation 22.5 1 631.9

HIL4 500 100 60% 5000 1500 - 75 3000 3500 100 - 5 - 65 1000 1 130 50 25 42500 50 50 Nil 

CT17 100 20 100 - 100 - 4 40 - - - 0.8 - - - 10 288 600 1000 288 - - -

SCC18 500 100 1900 - 1500 5 50 1050 - 200 - 10 0.04 650 10000 18 518 1080 1800 518 <50 <50 -

Notes:
1
2
3 All Chromium are assumed to exist in the stable Cr(III) oxidation state, as Cr(VI) will be too reactive and unstable under the normal environment.

4
5 Benzo(a)pyrene

7 NSW DECC (2008) Waste Classification Guidelines Part 1: Classifying Waste, Table 1: Contaminant Threshold Values (CT1 & CT2) for classifying waste by chemical assessment without the leaching (TCLP) test

8 NSW DECC (2008) Waste Classification Guidelines Part 1: Classifying Waste, Table 2: Leachable concentration (TCLP) and specific contaminant concentration (SCC) values for classifying waste by chemical assessment

9
10 Denotes replicate of the sample listed directly above

11 Denotes natural material 
Nil No asbestos found at reporting limit of 0.1g/kg
AD Chrysotile asbestos detected
INS Insufficient sample 

- Not analysed/ not defined/ not applicable
Italic
Bold Indicates exceedance of General Solid Waste (non-putrescible) criteria (without TCLP)
Bold

NSW DEC Contaminated Sites Guidelines for the NSW Site Auditor Scheme 2 nd  edition  (2006) Soil Investigation Levels for Urban Redevelopment Sites in NSW for commercial/industrial landuses (HIL Column 4) 

Pb

Indicates exceedance of SAC 

Indicates exceedance of both SAC and General Solid Waste (non-putrescible) criteria (without TCLP)

TCLP and ASLP values in mg/L

Results less than general Practical Quantitation Limit (PQL) quoted for individual compounds
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Table A – Results of Laboratory Analysis
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Type of Waste Vicinity Estimated Estimated Estimated Estimated MinimumTotal Estimated 
of Bores Length (m) Width (m) Height (m) Volume (m3) Volume (m3)

General Solid 1 to 5 450 25 8.5 95,625 260,000
Waste (GSW) 19 250 10 8 20,000

14 to 16 550 25 10.5 144,375
Possible General Solid 6 to 11 400 50 10 200,000 387,500
Waste (may contain 13 200 25 10.5 52,500
minor traces of asbestos) 17 & 18 300 25 18 135,000

Special Waste - Asbestos 12 100 25 1.5 3,750 3,750
(SW) 

min max min max
260,000 260,000 + 3,750 3,750+

387,500 387,500

Total 260,000 647,500 3,750 391,250

Table B - Estimated Waste Volumes Based on Approximated Bund Walls Dimensions

General Solid Waste (GSW) Special Waste - Asbestos (SW)

Table C - Possible Range of General Solid Waste and Special Waste Volumes
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QA/QC PROCEDURES AND RESULTS 
 

Q1 - FIELD QUALITY ASSURANCE AND QUALITY CONTROL 
 

The field quality control (QC) procedures for sampling as prescribed in Douglas Partners Field 

Procedures Manual were followed at all times during the assessment.   

 
Q1.1 Sampling Team 
Field sampling was undertaken by DP Environmental Scientists, Wen-Fei Yuan and Galia 

Nikolaeva over the period of 15-24 April 2009.  Sampling was undertaken during fine weather 

conditions with the exception of 22 April 2009 – the weather condition was partly cloudy and 

raining.  Although sampling was undertaken by two staff members, the same sample collection 

and handling techniques were adopted and therefore the results are considered to be 

comparable. 

 

Q1.2 Sample Collection and Dispatch 
 

Sample collection procedures and dispatch for soil and groundwater are reported in Section 4, 

Field Methodology and Observations. 

 

Q1.3 Logs 
Logs for each sampling location were recorded in the field.  The location of individual samples 

were recorded on the field logs along with location, depth, initials of sampler, replicate locations, 

replicate type, site observations and weather conditions. Logs are presented in Appendix C.   

 
Q1.4 Chain-of-Custody (COC) 
Analysis to be performed on each sample was recorded on the COC which accompanied 

samples to the analytical laboratory.  Signed copies of COCs are presented in Appendix E, 

following the laboratory reports. 

 
Q1.5 Sample Splitting Techniques 
Replicate samples were collected in the field as a measure of accuracy, precision and 

repeatability of the results.  Field replicate samples for soil were collected from the same 

location and at an identical depth to the primary sample.  Equal portions of the recovered 



   
 

 

sample were placed into the sampling jars and sealed.  Replicate samples were labelled with a 

DP identification number, recorded on DP bore logs, so as to conceal their relationship to their 

primary sample from the analysing laboratory.  

 

Q1.6 Field Instrument Calibration 
All soil samples were screened for the presence of total photo-ionisable compounds (TOPIC) 

using a calibrated photo-ionisation detector (PID).  

 

Q1.7 Decontamination Procedures 
Soil samples were recovered directly from the auger by the Environmental Scientist using 

disposable latex gloves. No additional sampling equipment was utilised therefore negating the 

need for decontamination. 

 
Q1.8 Relative Percentage Difference 
A measure of the consistency of results for field samples is derived by the calculation of relative 

percentage differences (RPDs) for duplicate samples.  A RPD of ± 30% is generally considered 

acceptable for inorganic analytes by the DECC, although in general a wider RPD range may be 

acceptable for organic analytes (up to 50%).   

 

Q1.8.1 Intra-Laboratory Analysis 
Intra-laboratory replicates were conducted as an internal check of the reproductively within the 

primary laboratory (Envirolab Services Pty Ltd) and as a measure of consistency of sampling 

techniques. Replicate samples were collected at a rate of approximately one replicate sample 

for every ten original samples collected and also analysed at a rate of 10% of primary samples 

analysed. Chemicals of concern were analysed at a higher frequency to other chemicals of 

secondary concern. In total six samples and their replicate pairs were analysed for heavy 

metals and PAH.  

 

The comparative results of analysis between original and replicate samples are summarised in 

Table Q1 below. 

 



   
 

 

Table Q1 Intra-laboratory Results – Heavy Metals 

Sample 

ID 
Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc 

1/12.5-13 6 <0.5 13 14 13 <0.1 3 10 
BD3/170409 8 <0.5 8 20 14 <0.1 4 17 
Difference 2 0 5 6 1 0 1 7 
RPD (%) 29 0 48 35 7 0 29 52 
6/0-0.5 12 0.9 48 14 25 <0.1 8 25 
BD2/160409 12 0.6 55 13 27 <0.1 9 22 
Difference 0 0.3 7 1 2 0 1 3 
RPD (%) 0 40 14 7 8 0 12 13 
10/0.5 5 <0.5 9 48 53 <0.1 5 56 
BD1/150409 8 1 13 24 59 <0.1 7 72 
Difference 3 0.5 4 24 6 0 2 16 
RPD (%) 46 67 36 67 11 0 33 25 
16/0.5 8 2 29 110 38 <0.1 3 30 
BD5/220409 7 3.9 25 26 35 <0.1 3 37 
Difference 1 1.9 4 84 3 0 0 7 
RPD (%) 13 64 15 124 8 0 0 21 
17/2.0 6 <0.5 24 31 27 <0.1 3 20 
BD4/210409 6 0.6 26 14 22 <0.1 2 11 
Difference 0 0.1 2 17 5 0 1 9 
RPD (%) 0 18 8 76 20 0 40 58 
20/2.8-3 4 <0.5 14 23 53 <0.1 7 110 
BD6/240409 13 0.8 52 12 24 <0.1 5 11 
Difference 9 0.3 38 11 29 0 2 99 
RPD (%) 106 46 115 63 75 0 33 164 

 

The calculated RPD values were all within the acceptable range of ± 30 for the sample and its 

replicates with the exception of those bolded.   However, these results are not considered to be 

of concern due to: 

• The low concentrations and low actual difference between the concentrations;  

• The duplicate samples being collected in filling material which is heterogeneous in nature, 

therefore differences are representative of the material and not the result inconsistencies in 

the sampling technique or laboratory precision; and/or 



   
 

 

• The concentrations being at or close to the practical quantitation limit. 

 

It is considered that the results, overall, indicate an acceptable consistency between the 

samples and their replicates and indicate that suitable field sampling methodology was adopted 

and laboratory precision was achieved. 

 

Q1.8.2 Inter-Laboratory Analysis 
The limited scope of sampling carried out as part of the assessment (i.e. less than 10 soil or 

groundwater samples were involved) was considered to render inter-laboratory sampling 

unwarranted. The 10% frequency for intra-laboratory duplicate sampling was considered an 

adequate measure of precision. 

 

 

Q2 - LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL 
 
Q2.1 Laboratory Accreditation 
Only laboratories accredited by the National Association of Testing Authorities (NATA) for the 

chemical analyses undertaken were used for analysis of samples recovered as part of this 

assessment.  Samples were submitted to Envirolab Services Pty Ltd (Chatswood) for analysis. 

 

The laboratory is NATA accredited for the analyses undertaken. Envirolab's accreditation 

number is 2901 and they are accredited for compliance with ISO/IEC 17025.  In-house 

procedures are employed by Envirolab in the absence of documented standards.  This is 

performed yearly and is reviewed by NATA. 

 

Envirolab participate in all common Proficiency Rounds including NARL (NMI) for organics and 

metals, PTA (NATA for organics, inorganics, asbestos and metals, QLD Govt for SPOCAS and 

National Residue Survey for metals).  Envirolab also participate in non-accredited rounds 

conducted by the University of Wollongong. 

 

Q2.2 Chain-of-Custody 
Chain-of-custody information was recorded on the DP standard chain-of-custody (COC) sheets, 

which accompanied samples to the analytical laboratories. COCs contained sampling date, 



   
 

 

receipt date and time and the identity of samples. Copies of COCs, signed by the analytical 

laboratories, are presented in Appendix E following the laboratory reports. 

 
Q2.3 Practical Quantitation Limits - PQLs 
The PQL (also referred to by some laboratories as the limit of reporting) is the lowest quantity of 

an analyte which can be detected by the adopted analysis.  PQLs at different analytical 

laboratories can differ depending on the analytical techniques.  

 

A review of the laboratory results indicated that all PQLs were below the site criteria for the 

laboratory with the exception of mercury (Hg), some PAHs and OCP in the analysed water 

samples.  However, as all the soil sample results with respect to these analytes were low and 

all groundwater results were less than the PQL the exceedance of the site criteria was not 

considered significant. 

 
Q2.4 Surrogate Spike 
This sample is prepared by adding a known amount of surrogate, which behaves similarly to the 

analyte, prior to analysis of each sample.  The recovery result indicates the proportion of the 

known concentration of the surrogate that is detected during analysis. Table Q2 summarises 

the reported recoveries and the acceptance criteria adopted by each of the laboratories. 

 
Table Q2 – Surrogate Spike Recoveries 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab Refer to Laboratory 
Report (Ref. no. 28452) 

60-140% organics 
10-140% SVOC and speciated phenols 

 

The reported recoveries are within acceptance limits, indicating that the extraction technique 

was effective. 

 
Q2.5 Laboratory Control Sample (LCS) 
This sample comprises spiking either a standard reference material or a control matrix (such as 

a blank of sand or water) with a known concentration of specific analytes. The control sample is 

analysed with the sample batch and the recorded concentrations reported as a percentage 

recovery of the known or expected concentration, in order to determine how the laboratory has 



   
 

 

performed with regard to sample preparation and analytical procedure.  LCS are analysed at a 

frequency of 1 in 20, with a minimum of one analysed per batch. 

 

Table Q3 summarises the reported recoveries and the acceptance criteria adopted by the 

laboratory. 

 
Table Q3 – Laboratory Control Samples 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab Refer to Laboratory 
Report (Ref. no. 28452) 

70-130% inorganics / metals 
60-140% organics 
10-140% SVOC and speciated phenols 

 

The results are within acceptance limits as specified by both laboratories, indicating that the 

extraction and analytical techniques were effective. 

 
Q2.6 Laboratory Duplicate Results 
The laboratory prepares duplicate samples from the supplied samples (original samples) and/or 

laboratory spiked samples, and carries out preparation and testing in the same manner as the 

original sample.  The duplicate sample provides an indication of laboratory precision and 

reproducibility. The comparisons between the laboratory duplicates and original samples are 

reported on the laboratory test results certificates as Relative Percentage Difference (RPD). 

 

Table Q4 summarises the reported RPD and the acceptance criteria adopted by the laboratory. 

 
Table Q4 – Laboratory Duplicate Samples 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab Refer to Laboratory 
Report (Ref. no. 28452) 

>5xPQL : 0-50% RPD 
<5xPQL : any RPD 

 

The reported RPD for both laboratories were generally within the acceptance criteria adopted. 

The metals comparisons outside the acceptable limits were few and considered to be due to the 

non-homogeneous nature of the fill materials. 

 



   
 

 

Q2.7 Laboratory Blank Results 
The laboratory blank, sometimes referred to as the method blank or reagent blank is the sample 

prepared and analysed at the beginning of every analytical run, following calibration of the 

analytical apparatus.  This is the component of the analytical signal which is not derived from 

the sample but from reagents, glassware etc, it can be determined by processing solvents and 

reagents in exactly the same manner as for samples. Laboratory blanks are analysed at a 

frequency of 1 in 20, with a minimum of one per batch. 

 

The laboratory results for blanks indicated concentrations of all analytes to be below PQL and 

therefore the results were considered to be acceptable.  

 

Q2.8 Matrix Spike 
The purpose of matrix spikes is to monitor the performance of the analytical methods used and 

to determine whether matrix interferences exist.  Samples and replicates are spiked with 

identical concentrations of the target analyte before extraction or digestion.  The results are 

reported as percentage recoveries of the known spike concentration.  

 

Table Q5 summarises the reported RPD and the acceptance criteria adopted by each of the 

laboratories. 

 
Table Q5 – Matrix Spike Samples 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab Refer to Laboratory 
Report (Ref. no. 28452) 

70-130% inorganics / metals 
60-140% organics 
10-140% SVOC and speciated phenols  

 

The matrix spike data presented fall within the acceptance limits of the laboratories.  
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