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EXECUTIVE SUMMARY 
 

This report details the methodology and results of a Phase 1 contamination assessment 

undertaken by Douglas Partners Pty Ltd (DP) for part of the Picton High School, proposed 

Metals Fabrication Trade School, Argyle Street, Picton.  The assessment was commissioned by 

NSW Public Works Department of Services, Technology and Administration, to assist in 

identifying existing and potential future contamination risks prior to the design and planning of 

the proposed development. 

 

Picton High School Picton is located approximately 90 km to the south west of the Sydney CBD. 

The school is currently occupied generally by a number of multi-storey buildings, a car park, and 

open space areas/ playing fields.  Buildings across the school are generally associated with 

classrooms. The subject Site is an area in the south-western portion of the school, proposed for 

a Metals Fabrication Trade School, and occupying an area of about 650 square metres (refer 

Drawing 1, Appendix A).  

 

The scope of the current assessment comprised a review of site history information, a site 

inspection, limited soil sampling and testing. 

 

A search of the site history showed that the site was mainly used for agricultural or residential 

purposes up until the late 1950s/ early1960s.  The high school has been developed since, with 

the Site mainly comprising sports courts and open space areas.  

 

On the basis of the site features and historical uses, it is considered that the potential for 

contamination is generally low. This was confirmed by laboratory testing on a limited number of 

soil samples, with concentrations of all contaminants analysed below the adopted Site 

Assessment Criteria (SAC) adopted. Sub-surface conditions across the Site are not expected to 

vary significantly between sampled locations. 

 

Based on the assessment undertaken it is considered that the Site does not present an 

unacceptable risk of hazard to human health or the environmental and is environmentally 

suitable for the proposed development, subject to the following: 

 



 

  

 

• Only limited sampling and testing was carried out, and no sampling was undertaken beneath 

the existing basketball courts. Should any visual or olfactory indicators of contamination (e.g. 

asbestos) be identified during initial civil works (i.e. earthworks) DP should be contacted for 

assessment;  

• Prior to the off-site disposal of any excavated surplus material, an appropriate material 

classification assessment must be conducted by a qualified environmental consultant in 

accordance with NSW DECC Waste Classification Guidelines (2008, updated 2009); and 

• No soils are to be imported to the site without prior approval from DP. Any imported 

materials are to be accompanied by a validation certificate / report stating the suitability of 

the materials for use on a secondary school site.  
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1. INTRODUCTION 
 

This report details the methodology and results of a Phase 1 contamination assessment 

undertaken by Douglas Partners Pty Ltd (DP) for the Picton High School, proposed Metals 

Fabrication Trade School, Argyle Street, Picton.  The assessment was commissioned by NSW 

Public Works Department of Services, Technology and Administration, to assist in identifying 

existing and potential future contamination risks prior to the design and planning of the proposed 

development. 

 

The objectives of the current Phase 1 contamination assessment were to assess the potential 

for contamination of the site based on past and present site usage, and to assist in the design 

and planning of the proposed development. 

 

 
 
2. SCOPE OF WORKS 
 

The scope of the current assessment comprised: 

• A site history review (from historical aerial photograph records, historical title deeds, 

WorkCover records on the NSW Dangerous Goods Database, Council Section 149(2 & 5) 

certificates and a groundwater bore search); 
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• A site walk over inspection; 

• Limited soil sampling and laboratory analysis; and 

• Preparation of a Phase 1 Contamination Assessment report. 

 

This report documents the results of each of these tasks and provides comments on the 

potential for contamination of the subsurface, and the need for further investigations and/or 

management (if required). 

 

 

 

3. SITE IDENTIFICATION AND LOCATION 
 

3.1 Site Location 
 
Picton High School Picton is located approximately 90 km to the south west of the Sydney CBD 

(Figure 1, Appendix A).  The School is bordered by Argyle Street, open space areas and 

residential properties.  The school is currently occupied generally by a number of multi-storey 

buildings, a car park, and open space areas/ playing fields.  Buildings across the school are 

generally associated with classrooms.  The current investigation is focused on the area of the 

proposed Metals Fabrication Trade School, located in the south western portion of the school 

(Drawing 1, Appendix A).  

 

The entire school occupies a total area of approximately 8.6 hectares (ha), with the subject Site 

comprising an approximate area of 0.065 ha (i.e. 650 square metres). 

 

The land use surrounding the Site includes: 

• North –  School classrooms are located directly north of the Site area, beyond which are 

residential premises. 

• East –  Open space / playing fields are located to the east of the Site area.  Located to 

the south east is the Wollondilly Animal Shelter. 

• South –  Open space / playing fields are located to the south of the Site. 
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• West –  A school building is located to the west of the Site, beyond which is Argyle Street 

and open space. 

 

 

 

4. GEOLOGY, TOPOGRAPHY AND HYDROGEOLOGY 
 

Reference to the Wollongong-Port Hacking 1:100 000 Series Geological Sheet indicates that the 

Site is underlain by Ashfield Shale of Triassic age. Ashfield Shale typically comprises dark grey 

to black shale, siltstone and laminite which weathers to a residual clay profile of medium to high 

plasticity. 

 

Stonequarry Creek runs to the east of the Site. Redbank Creek was observed to the north of the 

school.  Several dams were observed to the south of the Site. 

 

 

4.1 Groundwater Bore Search 
 

A groundwater bore search of the Department of Water and Energy website database 

(previously held by the Department of Natural Resources) was conducted on 11 August 2010.  

Four groundwater bores were located within in a 1 km radius of the site.  Work summaries were 

only available for one of the bores.  Details are provided in Appendix B.  Bore GW105336 was 

noted to be used for recreational purposes. The standing water level was noted to be 21.0 m 

bgl.  Drillers logs indicated that the lithology was generally comprised of topsoil with broken and 

decomposed shale, then sandstone. 

 

 

 
5. SITE HISTORY 
 

A review of site history was conducted based on historical aerial photos, historical title deeds, a 

WorkCover NSW Dangerous Goods database search, a search for regulatory Notices (issued 

under Contaminated Land Management (CLM) Act 1997 and Protection of the Environment 

Operations Act 1997 (POEO Act)), and a review of Council Section 149(2) certificates.  
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5.1 Aerial Photographic Record 
 

Historical aerial photographs for the years 1955, 1969, 1984, 1994 and 2009 were obtained from 

the NSW Department of Lands Office. These photographs were studied in order to identify the 

likely past uses and changes to the site, particularly those of a potentially contaminating nature.  

The findings are summarised below, whilst copies of the aerial photographs are provided in 

Appendix C. 

 

1955 – The photograph shows that the Site is mainly comprised of paddocks / open space, most 

likely used for grazing or some other agricultural purpose. A building appears on the property 

towards the south western corner. No school buildings are present. Stonequarry Creek appears 

to the east of the Site, with residential and Redbank Creek located further to the north of the 

Site. The remaining surrounding area appears to be cleared / agricultural land. 

 

1969 – The Site appears to be much the same as in the 1955 photograph. To the north of the 

Site, buildings assumed to be school buildings (still evident in the 2002 photograph) have been 

constructed. The surrounding land appears to be agricultural, with increasing rural development 

to the north. 

 

1984 – The Site is comprised of 2 sports courts and grassed open space associated with the 

school. A line of trees appears on the southern and eastern boundaries. Additional buildings 

associated with the school have now been constructed towards the north. Increased (primarily 

rural) development has occurred in the area, with higher density residential properties being 

evident to the north. A large commercial property is now located to the north west of the Site. 

The majority of the surrounding area appears to still be mainly agricultural. 

 

1994 –The Site area appears to be covered by basketball courts and open space/ grassed 

areas. Some vegetation is observed across the Site boundaries. A rectangular building is 

located to the west of the Site. Buildings associated with the school, as well as open space 

areas / playing fields are located to the north. Properties to the west are observed to be 

agricultural land / open spaces. A mixture of commercial / industrial / residential is to the north. 
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2009 – The photograph shows that the Site consists of mainly grass and two basketball courts. 

A small number of trees are present within the Site area.  The surrounding school area consists 

largely of school buildings to the north, along with some hardstand areas and a car park. A large 

playing field and open space area was identified to the east of the Site. Towards the south 

eastern corner of the Site, the Wollondilly Animal Shelter is now present. To the south of the Site 

is a large open space area, beyond which is Wonga Road. A large building exists to the west, 

beyond which is Remembrance Drive. A large paddock with a dam exits on the western side of 

the road. Towards the north west is a large commercial / industrial complex with 2 large 

rectangular buildings. 

 

A small number of residential properties were identified to the south and west of the Site, 

however these areas appeared to be less densely populated than the northern area. 

 

Overall, the aerial photographs indicate that the site was used primarily for rural / grazing / 

agricultural uses until the late 1950’s/ early 1960’s.  From the 1960’s onwards, development of 

Picton High School increased over time. 

 

 

5.2 Historical Title Deeds Search 
 

A historical title deeds search was undertaken for the site. Searches were undertaken by Mark 

Groll, Service First Registration Pty Ltd on the entire school property.  Table 1 below 

summarises the reported title deed information.  A full copy is also provided in Appendix D. 
 

Table 1 - Historical Title Deeds 
Lot 2, Deposited Plan 520158 – Area A 

Date of Acquisition 
and term held 

Registered Proprietor(s) & Occupations where 
available Potential Use 

30.01.1894 
(1894 to 1924) Florence Maude Teale (Spinster) Residential 

18.01.1924 
(1924 to 1927) Edward James Fairley (Farmer) Agriculture 

Lot 2, Deposited Plan 520158 – Area B 
Date of Acquisition 
and term held 

Registered Proprietor(s) & Occupations where 
available Potential Use 

04.06.1894 
(1894 to 1923) Ada Mary Bradbury (Married Woman) Residential 

21.12.1923 
(1923 to 1924) George Bradbury (Gentleman) Residential 

18.01.1924 
(1924 to 1927) Edward James Fairley (Farmer) Agriculture 
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Lot 2, Deposited Plan 520158 – Whole Subject Land (continued) 
Date of Acquisition 
and term held 

Registered Proprietor(s) & Occupations where 
available Potential Use 

20.10.1927 
(1927 to 1951) Margaret Agnes Fairley (Married Woman) Residential 

03.05.1951 
(1951 to 1956) 

Gordon Lachlan Nicholson (or Nicolson) (Farmer) 
Alfred George Turner (Carrier) 
Edward John Fairley (Farmer) 

Agriculture 

16.08.1956 
(1956 to 1989) 

Her Most Gracious Majesty Queen Elizabeth the 
Second Public Land 

05.09.1989 
(1989 to date) Minister for Education School 

 

The title deeds are generally consistent with the aerial photos, with the school titles for the most 

part (post 1920s) being held by agricultural or residential owners.  Since the late 1950’s / early 

1960’s, the school area was gradually developed into the Picton High School. 

 
 

5.3 WorkCover NSW Dangerous Goods Database 
 

A search of the NSW WorkCover dangerous goods database indicated that there were two 

above-ground LPG storage tanks registered at the school. WorkCover search documentation is 

attached in Appendix I.   

 

No underground storage tanks (USTs) were found to have been registered by WorkCover NSW. 

 

 

5.4 Council Section 149(2) Planning Certificates 
 
The Section 149 Planning Certificates were obtained from Wollondilly Council and are dated 10 

August 2010 (provided in Appendix F). The Section 149 certificate indicated that the subject site 

is not reported to be affected by matters arising under the Contaminated Land Management Act, 

1997.  

 

 

5.5 Regulatory Notices Search 
 

The NSW Department of Environment Climate Change and Water (DECCW) publishes records 

of contaminated sites under Section 58 of the CLM Act 1997 on a public database accessed via 
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the Internet.  The Notices relate to investigation and/or remediation of site contamination 

considered to pose a significant risk of harm under the definition in the CLM Act. More 

specifically, the Notices cover the following: 

• actions taken by the EPA under Section 15, 17, 19, 231, 23, 26 or 28 of the CLM Act; 

• actions taken by the EPA under Section 35 or 36 of the Environmentally Hazardous 

Chemicals Act 1985; 

• site audit statements provided to the EPA under Section 52 of the CLM Act on sites subject 

to an in-force declaration or order. 

 

A search of the public database on 11 August 2010 revealed that the subject site is not listed.  

There are also no listed sites within close proximity to the site. 

 

It should be noted that the DECCW record of Notices for Contaminated Land does not provide a 

record of all contaminated land in NSW.  At the time of preparing this report, a total of 291 sites 

in NSW were registered in the database. 

 

The NSW DECCW also issues environmental protection licences to the owners or operators of 

various industrial premises under the Protection of the Environment Operations Act 1997 (POEO 

Act).  Licence conditions relate to pollution prevention and monitoring, and cleaner production 

through recycling and reuse and the implementation of best practice. 

 

The NSW DECCW has made available a public register of licences under Section 308 of the 

Protection of the Environment Operations Act 1997 (POEO Act).  The register contains: 

• environment protection licences;  

• applications for new licences and to transfer or vary existing licences;  

• environment protection and noise control notices;  

• convictions in prosecutions under the POEO Act;  

• the results of civil proceedings;  

• licence review information;   

• exemptions from the provisions of the POEO Act or Regulations;  
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• approvals granted under clause 9 of the POEO (Control of Burning) Regulation;  

• approvals granted under clause 7A of the POEO (Clean Air) Regulation. 

 

A search of the public register indicates that no licenses were listed within the site. 

 

Five Licences have been issued for premises in the surrounding area under the POEO Act the 

details of which are as follows: 

• 422 Wollondilly Abattoirs Pty Limited, 48 Koorama Road, Picton. Licence type: 

Premises. Activity: Slaughtering or processing of animals; 

• 4390 Wollondilly Shire Council – Waterways.  Activity: Other Activities; 

• 10555 Sydney water Corporation Picton Sewage treatment Plant. Remembrance Drive, 

Picton. Licence Type: Premises. Activity: Sewage Treatment – processing by 

small plants (<10,000ML per year); 

• 11450 WJ Bond Pty Limited, 19 Coldenham Road, Picton. Licence Type: Premises. 

Activity: Transport of category 1 trackable waste, transport of category 2 

trackable waste; and 

• 11892 Earth Civil (NSW) Pty Ltd. Activity: Transport of category 1 trackable waste, 

transport of category 2 trackable waste. 

 

It is noted that each of these premises is located sufficient distance from the Site and are 

therefore not likely to have a significant impact on the contamination status of the Site. 

 

 

 

6. SITE INSPECTION 
 

A site inspection was undertaken by a representative of DP on 9 August 2010.  The site is an 

approximate rectangular shaped area with maximum north–south and east–west dimensions of 

about 25 m and 26 m, respectively. The ground surface slopes gently between RL 215.5 and RL 

216.5 relative to Australian Height Datum (AHD) except adjacent to the southern boundary 

where the surface falls up to 1.2 m between RL 215.5 and RL 216.7 to the north at slopes 

ranging between 10º to 14º.  It appears that a cut and fill operation has been carried out to 
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create the level surface across most of the site.  The southern boundary appears to be cut.  The 

north-eastern area appears to be filled. 

 

The site includes and is bounded by asphalt covered basketball courts and grassed playground 

areas.  It is bounded to the south by a rural property that is understood to have previously been 

used for agricultural purposes.   

 

 

 

7. AREAS OF ENVIRONMENTAL CONCERN 
 

The areas of environmental concern identified during the site history review, the processing of 

anecdotal information and the site inspection are as follows: 

 

Potential for contamination and importation of fill material: 

• The Site has previously been used for residential and agricultural purposes, prior to the 

1960s. The former building (presumed residence) on the Site may have contained fibrous 

cement product.  Demolition of these buildings could have resulted in the burial of fibrous 

cement (potential asbestos) waste beneath the Site. 

• The extent of fill across the Site used for site formation processes and levelling is unknown. 

Fill may have potentially been imported onto the Site in order to level the sports playing 

fields. Due to the unknown source of fill material, the fill may have the potential for 

contamination. 

 

Agricultural/Market Gardens 

 

Site history indicates that the Site and surrounding areas may have been used for agricultural 

purposes in the past. It is therefore possible that contamination from the use of pesticides and 

fertilisers could remain on site. Common pesticide contaminants include organochlorine 

pesticides (OCPs) and organophosphorus pesticides (OPPs). A range of heavy metals can also 

be associated with pesticides and fertilisers. These contaminants would be mainly concentrated 

in the surficial, topsoil horizon.  
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The potentially current use of synthetic and organic fertilisers on playing fields and for weed 

control (e.g. nitrogen for plant growth) on the Site may have a cumulative effect over time. 

 

 

 

8. SAMPLING AND ANALYTICAL REGIME 
 
8.1 Sampling and Analysis 

 

On the basis of the EPA’s publication Sampling Design Guidelines, a minimum of 6 sampling 

locations are recommended to ‘characterise’ a site of 0.065 hectares. Due to the current 

assessment being preliminary in nature, with a view to assess potential contaminants rather 

than ‘characterisation’, DP has completed a total of 4 test bore locations. 

 

Fieldwork was undertaken on the 9 August 2010, which included completion of 4 test bores 

using a mini-excavator auger and sampling rig, with 110 mm spiral flight augers. Due to the 

presence of the fenced basketball court, a significant proportion of the Site area could not be 

accessed with a mini-excavator drilling rig.    

 

Test bores are referenced as TB. Drilling was completed to depths ranging from 1.2 m and 1.9 

m. Sampling locations were determined in order to assess the general sub-surface 

characteristics of the Site, given the limited bore numbers. The fieldwork was carried out in 

conjunction with a geotechnical investigation (DP report No. 34252.00). 

 

The sampling locations are shown on Drawing 1, Appendix A. Based on the potential for 

contamination (Section 7) and the Site observations, sample locations were spaced across the 

Site to maximise coverage using the limited bore numbers. 

 

Given the most likely nature of contamination (i.e. surficial application) 2 of the recovered 

surface samples were selected for laboratory analysis, whilst 2 fill samples from the remaining 

bores were selected for analysis. The analytical regime adopted was as follows: 

• Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn) – 4 samples 

• Total Petroleum Hydrocarbons (TPH) – 4 samples 
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• Benzene, Toluene, Ethylbenzene and Xylene (BTEX) – 4 samples 

• Polycyclic Aromatic Hydrocarbons (PAH) – 4 samples 

• Phenols – 4 samples 

• Polychlorinated Biphenyls (PCB) – 4 samples 

• Organochlorine Pesticides (OCP) – 4 samples 

• Asbestos – 4 samples. 

 

 
8.2 Field Quality Assurance and Quality Control (QA/QC) 

 

Environmental sampling was performed according to standard operating procedures outlined in 

the DP Field Procedures Manual. All sampling data was recorded on DP chain-of-custody 

(COC) sheets. The general soil sampling procedure comprised: 

• Decontamination of all re-useable sampling equipment using a 3% solution of phosphate 

free detergent (Decon 90) and distilled water prior to collecting each sample or use of 

disposable sampling equipment; 

• Transfer of samples into laboratory-prepared glass jars and capping immediately with teflon-

lined lids; 

• Labelling of sample containers with individual and unique identification, including project 

number, sample location and sample depth; and 

• Placement of the sample jars and replicate sample bags into a cooled, insulated and sealed 

container for transport to the laboratory. 

 

 

8.3 Laboratory QA/QC 
 

The analytical laboratory is NATA accredited and is required to conduct in-house QA/QC 

procedures.  These are normally incorporated into every analytical run and include reagent 

blanks, spike recovery, surrogate recovery and duplicate samples.  These results are included in 

the laboratory reports in Appendix H. 
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9. DATA QUALITY OBJECTIVES 
 

The scope of the Preliminary Phase 1 Contamination Assessment has been devised generally in 

accordance with the seven step data quality objective (DQO) process, as defined in Australian 

Standard Guide to the Investigation and Sampling of Sites with Potentially Contaminated Soil 

Part 1: Non-volatile and Semi-volatile Compounds (AS 4482.1 – 2005). 

 

The seven step DQO process is as follows: 

1) State the Problem 

2) Identify the Decision 

3) Identify Inputs to the Decision 

4)  Define the Boundary of the Assessment 

5) Develop a Decision Rule 

6) Specify Acceptable Limits on Decision Errors 

7) Optimise the Design for Obtaining Data 

 

1. State the Problem 

A single storey building is proposed to form the Metals Fabrication Trade School at Picton High 

School. The proposed building is approximately 20 m x 25 m in plan dimensions. Limited 

sampling was requested in order to assess whether a contamination issue exists on the Site. 

 

2. Identify the Decision 

The Site history suggests that fill material may have been imported onto the Site for levelling 

purposes. The Site and surrounding are have also previously been used for agricultural 

activities, which could lead potentially to contamination issues. 

 

The results of the soil investigation will be used to assess the likely contamination status of the 

Site, and potential risks posed to human health and the environment. Based on the desktop 

study it is considered that the principal contaminants of concern are heavy metals (particularly 

arsenic), PAH, OCP and asbestos. As such, the analysis will focus on these contaminants, 

however other common contaminants (TPH/BTEX, PCB and phenols) were also addressed. 
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The soil analytical data is to be compared to the Site Assessment Criteria (SAC) for parks, 

recreational open space, playing fields including secondary schools land use. The optimal 

situation is for soil/fill materials remaining on the site to be within the adopted SAC, therefore 

forming a suitable substrate without requiring management. The soil health-base investigation 

levels (HILs) sourced from the DECC (now DECCW) publication Guidelines for the NSW Site 

Auditor Scheme (2006), Appendix II, Column 3, are summarised in Table 3. 

 

3. Identify Inputs to the Decision 

The primary inputs that will be utilised to assess the contamination status of the Site are: 

• Available site information regarding activities undertaken on the site and the surrounding 

area; 

• The local geology, topography and hydrology; 

• Potential contaminants; 

• Published guidelines for assessing soil quality; and 

• Field observations / measurement and analytical results from the current assessment. 

 

4. Define the Boundary of the Assessment 

The assessment is conducted in the south western portion of the Picton High School, Picton. 

The boundary of the assessment is defined by the real property descriptions given in Section 6. 

The Site locality plan is depicted on Figure 1, Appendix A. The Site layout plan is depicted on 

Drawing 1, Appendix A. 

 

5. Develop a Decision Rule 

The decision rule is the comparison of the analytical results against relevant published guideline 

criteria. These assessment criteria are addressed in Table 3, Section 10. 
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6. Specify Acceptable Limits on Decision Errors 

In order to ensure the quality of the soil data, appropriate and adequate quality assurance and 

quality control (QA/QC) measures and evaluations should be incorporated into the sampling and 

testing regime. 

 

One QA/QC sample was incorporated into the assessment. 

 

The laboratory QA/QC regime is to comply with the following data quality indicators (DQIs): 

• Conformance with specified holding times; 

• Accuracy of spiked samples within the laboratory’s acceptable range (typically 70-130% for 

inorganic contaminants and greater for some organic contaminants); and 

• Laboratory duplicates and replicates samples will have a precision average of +/- 30% 

relative percentage difference (RPD) for inorganic analytes and +/- 50% RPD for organic 

analytes. 

 

7. Optimise the Design for Obtaining Data 

In order to ensure the representativeness of the data base, sampling locations were distributed 

in a generally systematic pattern, in order to maximise the coverage across the Site given the 

limited number of bores. However, due to access constraints, no samples were collected in the 

vicinity of the basketball courts. The sampling locations are presented on Drawing 1, Appendix 

A. 

 

Table 2 summarises the DQIs and the procedures designed to enable achievement of the DQIs. 

For reference purposes, relevant sections of the report are also identified. 
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Table 2 - Data Quality Indicators 

DQI Achievement Evaluation Procedure 

Documentation 
completeness 

Completion of field and laboratory chain-of-custody 
documentation, completion of test bore report sheets in 
Appendix H. 

Data completeness Sampling density based on DP’s proposal, only preliminary at 
this stage. 

Data comparability  Use of NATA accredited laboratories, use of consistent 
sampling techniques (Appendix G). 

Data representativeness Sampling on a generally systematic basis to obtain a 
reasonable site coverage (Section 8) 

Precision and accuracy for 
sampling and analysis  

Achievement of laboratory QC criteria (Appendix G). 

 

Discussion  of  how  the  sampling  and  analysis  programme  met  the  DQIs  is  provided  in  

Appendix G. 

 

 

 

10. SITE ASSESSMENT CRITERIA 
 

The significance of the results in regards to the levels of contaminants in the soils with respect to 

the Site’s suitability for parks, recreational open space, playing fields including secondary 

schools use is based on the threshold concentrations given in Table 3 below.  The SAC have 

been sourced from the following Guidelines: 

i) NSW DECC Guidelines for the NSW Site Auditor Scheme 2nd edition (2006); 

ii) NSW EPA Guidelines for Assessing Service Station Sites (1994); and 

iii) National Environment Protection Measure (NEPM) – Assessment of Site Contamination, 

1999 (National Environment Protection Council, NEPC). 

 



 

 Page 16 of 21 

Phase 1 Contamination Assessment  Project 34252.01 
Picton High School, Argyle Street, Picton August 2010 

Table 3 - Site Acceptance Criteria for Soil 

Contaminant SAC (mg/kg) Rationale 

TPHa 

C6 – C9 
C10 – C36 

 
65  

1000  
BTEXa 

Benzene 
Toluene 

Ethylbenzene 
Xylene 

 
1 

1.4 
3.1 
14 

a NSW EPA1 Contaminated Sites Guidelines for 
Assessing Service Station Sites (1994) threshold 
concentrations for sensitive land use-soils.  

Metals 
Arsenic (total) 

Cadmium 
Chromium 

Copper 
Lead 

Mercury 
Nickel 
Zinc 

HIL 
200 mg/kg 
40 mg/kg 

24% 
2,000 mg/kg 
600 mg/kg 
30 mg/kg 

600 mg/kg 
14,000 mg/kg 

Total Phenols 17,000 
PAH 
Total 

Benzo(a)Pyrene 

 
40 
2 

PCB 20 

OCP 
aldrin + dieldrin 

chlordane 
DDT (including 

DDD, DDE, DDT) 
Heptachlor 

 
20 

100 
400 

 
20 

NSW DEC2 Contaminated Sites Guidelines for 
the NSW Site Auditor Scheme (2nd edition) 
(2006) Appendix II, Soil Investigation Levels for 
Urban Redevelopment Sites in NSW Heath-
based investigation levels for Parks, recreational 
Open Space, Playing Fields including Secondary 
Schools sites (HIL Column 3). 

Asbestos No asbestos present in soil at the 
surface 

Correspondence from NSW EPA1 Director of 
Contaminated Sites to Accredited Site Auditors 

1 NSW EPA is now part of the NSW Department of Environment, Climate Change and Water (DECCW). 
2. now administered by the DECCW 
 

No soil criteria is currently available for Organophosphate Pesticides (OPP) and Volatile Organic 

Compounds (VOC). In the interim, the laboratory practical quantitation limits (PQL) have been 

adopted as an initial screen and SAC. Exceedance of the PQL will trigger further investigations 

into acceptable levels. 
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Conformance with the SAC will be attained when either all sample results meet the specified 

SAC, or (for non-volatile contaminants) when: 

• the 95% upper confidence limit (UCL) average concentration of each contaminant is below 

the SAC;  

• no individual exceedance is greater than 2.5 times the SAC; and  

• the standard deviation is less than 50% of the SAC thresholds. 

 

 

 

11. RESULTS 
 
11.1 Field Observations – Soils 

 

Details of the conditions encountered in the boreholes are presented in on the test bore logs in 

Appendix E.  Notes defining classification methods and descriptive terms used in logging the 

boreholes are also given in the appendix.  

 

The material strata encountered, in increasing depth order, are: 

TOPSOIL: a brown clay silt topsoil layer to depths ranging from 0.05 m to 0.15 m and of 

filling or natural provenance; 

FILLING: 

 

variably and poorly compacted, brown, gravelly clay and slightly gravelly silty 

clay with some shale gravel and cobbles, extending to depths ranging from 

0.25 m to  0.8 m in Boreholes 1 and 2; 

RESIDUAL 
CLAYS: 

stiff to very stiff, orange brown and light grey clays, extending to depths ranging 

from  0.7 m to 1.4 m; 

WEATHERED 
SILTSTONE: 

Extremely low to very low strength, light grey siltstone with some sandstone 

laminate grading to siltstone of at least low strength at depths ranging from 

1.2 m to 1.9 m. 
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No free groundwater was encountered during drilling.   

 

 
11.2 Analytical Results 

The laboratory results of the assessment for soil samples are summarised in Table 4.  The 
NATA accredited laboratory reports for the soil samples are provided in Appendix H. Several 
samples returned slightly elevated concentrations for arsenic, chromium, copper, lead, nickel, 
zinc and total phenols. However, all soil samples analysed returned results below the adopted 
SAC.  
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As Cd Cr1 Cu Pb Hg Ni Zn
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E

BH1/0.3-0.4 Fill 5 <0.5 33 14 23 <0.1 15 63 <0.05 <PQL <25 <250 <0.5 <0.5 <1.0 <2.0 <0.1 <0.1 <0.1 <0.1 <PQL <5.0

BH3/0.0-0.1 Topsoil/Fill 7 <0.5 31 21 40 <0.1 14 41 <0.05 <PQL <25 <250 <0.5 <0.5 <1.0 <2.0 <0.1 <0.1 <0.1 <0.1 <PQL <5.0

BH3/0.2-0.3 Fill 6 <0.5 32 18 28 <0.1 15 25 <0.05 <PQL <25 <250 <0.5 <0.5 <1.0 <2.0 <0.1 <0.1 <0.1 <0.1 <PQL 12

BH4/0.0-0.1 Topsoil/Fill 5 <0.5 23 13 23 <0.1 14 28 <0.05 <PQL <25 <250 <0.5 <0.5 <1.0 <2.0 <0.1 <0.1 <0.1 <0.1 <PQL <5.0
BD090810 (parent 
sample BH4/0.0-

0.1)
Topsoil/Fill 5 <0.5 17 12 19 <0.1 13 27 <0.05 <PQL <25 <250 <0.5 <0.5 <1.0 <2.0 <0.1 <0.1 <0.1 <0.1 <PQL <5.0

RPD % - - 30 8 19 0 7 4 - - - - - - - - - - - - - -

Parks, recreational 
open space, 
playing fields

200 40 200 2000 600 30 600 14000 2 40 65 3 1000 3 1 3 1.4 3 3.1 3 14 3 20 20 100 400 20 17000

Notes:
1 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
2 Guidelines for the Site Auditor Scheme (2nd Edition) (2006) Appendix II, Soil Investigation levels for Urban Redevelopment Sites in NSW, Health-based Investigation Levels 

for Parks, Recreational Open Space, Playing Fields including Secondary Schools Sites (HIL Column 3)
3 NSW EPA (1994) Service Station Guidelines - for sensitive landuse
5 where analytical results below laboratory practical quantitation limit (PQL) for all compounds, results quoted as <PQL 

- not defined/ not analysed/ not applicable
NAD No Asbestos Detected at reporting limit of 0.1 g/kg, no respirable fibres detected
Bold

PC
B

 (T
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PAH

exceeds SAC

BTEXTPH OCP 2Heavy Metals

Soil Acceptance Criteria (SAC) 2

Sample ID

 

Table 4 - Results of Soil Analysis (All results in mg/kg unless otherwise) stated
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12. CONCLUSIONS AND RECOMMENDATIONS 
 

At the time of the investigation the Site was part of Picton High School, which is occupied by 

buildings, pavements, open spaces and sports ovals. Some levelling of the school grounds, 

including within the Site, had been carried out in the past. Historical uses of the Site, prior to the 

development of the school, included agricultural and residential.  

 

On the basis of the site features and historical uses, it is considered that the potential for 

contamination is generally low. This was confirmed by laboratory testing on a limited number of 

soil samples, with all contaminants analysed below the adopted Site Assessment Criteria (SAC) 

adopted. Sub-surface conditions across the Site are not expected to vary significantly between 

sampled locations. 

 

Based on the assessment undertaken it is considered that the Site does not present an 

unacceptable risk of hazard to human health or the environmental and is environmentally 

suitable for the proposed development, subject to the following: 

• Only limited sampling and testing was carried out, and no sampling was undertaken beneath 

the existing basketball courts. Should any visual or olfactory indicators of contamination (e.g. 

asbestos) be identified during initial civil works (i.e. earthworks) DP should be contacted for 

assessment;  

• Prior to the off-site disposal of any excavated surplus material, an appropriate material 

classification assessment must be conducted by a qualified environmental consultant in 

accordance with NSW DECC Waste Classification Guidelines (2008, updated 2009); and 

• No soils are to be imported to the site without prior approval from DP. Any imported 

materials are to be accompanied by a validation certificate / report stating the suitability of 

the materials for use on a secondary school site.  
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13. LIMITATIONS OF THIS REPORT 
 

The scope of the assessment and consulting services undertaken by DP were limited to those 

detailed in the proposal dated 3 August 2010 and accepted by NSW Public Works Department 

of Services, Technology and Administration. 

 

DP’s assessment is necessarily based upon the result of a historical review, review of available 

information, site inspection and limited sampling which was set out in the proposal.  DP cannot 

provide unqualified warranties with regards to contamination nor does DP assume any liability 

for site conditions not observed or accessible during the time of the investigations. 

 

Despite all reasonable care and diligence site characteristics may change over time due to 

activities, such as spillages of contaminating substances.  These changes may occur 

subsequent to DP’s investigations and assessment. 

 

This report, its associated documentation and the information herein have been prepared solely 

for the use of NSW Public Works Department of Services, Technology and Administration.  Any 

reliance assumed by third parties on this report shall be at such parties’ own risk. 
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APPENDIX G 
Quality Assurance / Quality Control  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

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 Senior Geotechnical Engineer/ Associate Gavin Boyd on 

9 August 2010. Sampling was undertaken during fine weather conditions. 

 
Q1.2 Sample Collection and Dispatch 
Sample collection procedures and dispatch for soil are reported in Section 8, Sampling and 

Analytical Regime. 

 
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 and site observations.  Logs are presented in Appendix E. 

 
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 H, 

following the laboratory reports. 

 
Q1.5 Sample Splitting Techniques 
One duplicate sample was collected as part of the assessment.  

 
Q1.6 Decontamination Procedures 
Soil samples were recovered directly from the auger with nitrile disposable gloves.  Clean 

equipment was used at the commencement of each test bore.  No sample equipment 

decontamination was therefore required. 



 

Q1.7 Trip Spikes 
According to the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (1997), 

laboratory prepared trip spikes are to be taken into the field, subjected to the same preservation 

methods as the field samples, then analysed, for the purposes of determining the losses in 

volatile organics incurred prior to reaching the laboratory. 

Due to the preliminary nature of the assessment, no trip spikes were prepared or analysed.  

 

Q1.8 Trip Blanks 
No laboratory prepared soil trip blanks were taken out to the field and analysed, due to the 

preliminary nature of the assessment. 
 
Q1.9 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%).   

One duplicate samples were collected as part of this assessment (BD090810). RPDs were 

found to be within the acceptable limits for the assessment. 

 
 
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, located in Chatswood.  

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 H, following the laboratory reports. 

 
Q2.3 Batch Numbers and Holding Times 
The following table lists the laboratory batch numbers applicable to this assessment, together 

with the corresponding sampling, sample receipt and COC receipt dates. 

 
Table Q1 – Batch Details 

Laboratory Batch No. Sampling Date Sample Receipt COC Receipt 

Envirolab 44539 09/08/10 10/08/10 10/08/10 

 

Schedule B(3) of the National Environment Protection (Assessment of Site Contamination) 

Measure 1999 (NEPM) prepared by the National Environment Protection Council (NEPC), 

details recommended maximum holding times for samples for various analytes. 

A review of the laboratory report sheets and chain-of-custody documentation indicated that 

holding times were met by the laboratory, as summarised in the table below. 

 

Table Q2 - Holding Times 

Matrix Analyte Recommended Maximum 
Holding Time 

Holding Time Met 

Soil Heavy Metals: As, Cd, Cr, 
Cu, Pb, Hg, Ni, Zn 6 months yes 

 TPH C6-C9 14 days yes 
 TPH C10-C36 14 days yes 
 BTEX 14 days yes 
 PAH 14 days yes 
 OCP 14 days yes 
 OPP 14 days NA 
 PCB 14 days yes 
 Phenols 14 days NA 
 Asbestos Nil yes 

 



 

Q2.4 Analytical Methods 
The laboratory analytical methods are provided on the laboratory certificates in Appendix H and 

summarised below in Table Q3. 

 

The test methods used by the laboratories generally comply with those listed in the NEPM and 

the Australian and New Zealand Environment and Conservation Council (ANZECC)-1996 

“Guidelines for the Laboratory Analysis of Contaminated Soils”.  Alternate methods used by the 

laboratories (i.e. not identified in the NEPM and ANZECC guidelines) have been validated by the 

laboratories, as recommended in the NEPM and ANZECC guidelines, and endorsed by NATA. 

 
Table Q3 - Soil Analysis 

Analyte PQL1 (mg/kg) Envirolab Envirolab Reference Method 

Heavy Metals Cd, 
Cr, Cu, Pb, Ni, Zn 

1.0  ICP-AES 
(Metals.20) 

Arsenic (As) 4.0 ICP-AES 
(Metals.20) 

Mercury (Hg) 0.10 CV-AAS 
(Metals.21) 

VOC 0.5-10 P&T/GC/MS 
(GC.14) 

TPH C6-C9 25 P&T/GC/MS 
(GC.16) 

TPH C10-C36 250 GC/FID 
(GC.3) 

BTEX 0.5-2 P&T/GC/MS 
(GC.14) 

OCP 0.1 GC/ECD 
(GC.5) 

OPP 0.1 GC/MS 
(GC.8) 

PCB 0.1 GC/ECD 
(GC.6) 

PAH 0.05-0.1 GC/MS 
(GC.12 subset) 

Phenols 1-10 GC/MS 
(GC.12) 

Asbestos qualitative identification AS4964-2004, qualitative 
identification using Polarised 
Light Microscopy and 
Dispersion Staining 
Techniques. 

1:  Practical Quantitation Limit 
 



 

Q2.5 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. 

 
Q2.6 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. The following Table Q4 

summarises the reported recoveries and the acceptance criteria adopted by each of the 

laboratories. 

 
Table Q4 – Surrogate Spike Recoveries 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab 99 – 105% 

86 – 117% 
60-140% organics 

10-140% SVOC and speciated phenols 

 

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

was effective. 

 
Q2.7 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. 

 

The following Table Q5 summarises the reported recoveries and the acceptance criteria 

adopted by each of the laboratories. 



 

Table Q5 – Laboratory Control Samples 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab 89 – 108% 

110 – 140% 

86 – 106% 

70-130% inorganics / metals 

60-140% organics 

10-140% SVOC and speciated phenols 

 

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

extraction and analytical techniques were effective. 

 
Table Q6 – Laboratory Duplicate Samples 

Laboratory Reported Recoveries Acceptance Limits 

Envirolab Not Analysed 

Not Analysed 
>5xPQL : 0-50% RPD 

<5xPQL : any RPD 

 

No laboratory duplicates were tested as part of this assessment. 

 
Q2.8 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.  

 
Q2.9 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.  

No matrix spike recoveries were reported as part of this assessment. 
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 4453944539
Client:Client:

Douglas PartnersDouglas Partners

96 Hermitage Rd96 Hermitage Rd

West RydeWest Ryde

NSWNSW 21142114

Attention:Attention: Gavin BoydGavin Boyd

Sample log in details:Sample log in details:

Your Reference:Your Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

No. of samples:No. of samples: 6 Soils6 Soils

Date samples received:Date samples received: 10/08/1010/08/10

Date completed instructions received:Date completed instructions received: 10/08/1010/08/10

  

Analysis Details:Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.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.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.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.Please refer to the last page of this report for any comments relating to the results.

Report Details:Report Details:

Date results requested by:Date results requested by: 17/08/1017/08/10

Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued

Issue Date:Issue Date: 17/08/1017/08/10

NATA accreditation number 2901. This document shall not be reproduced except in full.NATA accreditation number 2901. This document shall not be reproduced except in full.

This document is issued in accordance with NATA's accreditation requirements.This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025.Accredited for compliance with ISO/IEC 17025.

Tests not covered by NATA are denoted with *.Tests not covered by NATA are denoted with *.

Results Approved By:Results Approved By:

Page 1 of  17Page 1 of  17Envirolab Reference:Envirolab Reference: 4453944539

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

vTPH & BTEX in Soil 

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/08/2010 11/08/2010 11/08/2010 11/08/2010 11/08/2010 

Date analysed - 13/08/2010 13/08/2010 13/08/2010 13/08/2010 13/08/2010 

vTPH C6 - C9 mg/kg <25 <25 <25 <25 <25 

Benzene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 

m+p-xylene mg/kg <2.0 <2.0 <2.0 <2.0 <2.0 

o-Xylene mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 

Surrogate aaa-Trifluorotoluene % 109 117 101 98 95 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

sTPH in Soil (C10-C36) 

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

TPH C10 - C14 mg/kg <50 <50 <50 <50 <50 

TPH C15 - C28 mg/kg <100 <100 <100 <100 <100 

TPH C29 - C36 mg/kg <100 <100 <100 <100 <100 

Surrogate o-Terphenyl % 107 110 110 108 107 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

PAHs in Soil 

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 12/8/2010 12/8/2010 12/8/2010 12/8/2010 12/8/2010 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate p-Terphenyl-d14 % 89 92 90 88 86 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Organochlorine Pesticides in soil

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 105 103 99 101 99 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

PCBs in Soil

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1221* mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 105 103 99 101 99 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Total Phenolics in Soil

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date extracted - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Total Phenolics (as Phenol) mg/kg <5.0 <5.0 12 <5.0 <5.0 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Acid Extractable metals in soil

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date digested - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 12/8/2010 12/8/2010 12/8/2010 12/8/2010 12/8/2010 

Arsenic mg/kg 5 7 6 5 5 

Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Chromium mg/kg 33 31 32 23 17 

Copper mg/kg 14 21 18 13 12 

Lead mg/kg 23 40 28 23 19 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 15 14 15 14 13 

Zinc mg/kg 63 41 25 28 27 

Page 8 of  17Page 8 of  17Envirolab Reference:Envirolab Reference: 4453944539

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Miscellaneous Inorg - soil 

Our Reference: UNITS 44539-3 44539-6

Your Reference ------------- 3/0.2-0.3 2/0.7-0.8

Date Sampled ------------ 9/08/2010 9/08/2010

Type of sample Soil Soil

Date prepared - 12/08/2010 12/08/2010 

Date analysed - 12/08/2010 12/08/2010 

pH 1:5 soil:water pH Units 6.0 5.7 

Chloride, Cl 1:5 soil:water mg/kg 48 5.7 

Sulphate, SO4 1:5 soil:water mg/kg 77 53 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Moisture 

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date prepared - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Date analysed - 11/8/2010 11/8/2010 11/8/2010 11/8/2010 11/8/2010 

Moisture % 19 12 13 22 22 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Asbestos ID - soils 

Our Reference: UNITS 44539-1 44539-2 44539-3 44539-4 44539-5

Your Reference ------------- 1/0.3-0.4 3/0.0-0.1 3/0.2-0.3 4/0.0-0.1 BD090810

Date Sampled ------------ 9/08/2010 9/08/2010 9/08/2010 9/08/2010 9/08/2010

Type of sample Soil Soil Soil Soil Soil

Date analysed - 12/8/2010 12/8/2010 12/8/2010 12/8/2010 12/8/2010 

Sample Description - Approx 40g 

Soil

Approx 40g 

Soil

Approx 40g 

Soil

Approx 40g 

Soil

Approx 40g 

Soil

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Method ID Methodology Summary

  GC.16 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.

 

  GC.3 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 

by GC-FID.

 

  GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.

 

  GC-5 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  GC-6 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  LAB.30 Total Phenolics - determined colorimetrically following disitillation. 

 

  Metals.20 

ICP-AES

Determination of various metals by ICP-AES. 

 

  Metals.21 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 

 

  LAB.1 pH - Measured using  pH meter and electrode in accordance with APHA 20th ED, 4500-H+. 

 

  LAB.81 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA 21st ED, 

4110-B.

 

  LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

 

  ASB.1 Asbestos ID - Qualitative identification of asbestos type fibres in bulk samples using Polarised Light 

Microscopy and Dispersion Staining Techniques. 
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

vTPH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 11/08/2

010

[NT] [NT] LCS-1 11/08/2010

Date analysed - 13/08/2

010

[NT] [NT] LCS-1 13/08/2010

vTPH C6 - C9 mg/kg 25 GC.16 <25 [NT] [NT] LCS-1 97%

Benzene mg/kg 0.5 GC.16 <0.5 [NT] [NT] LCS-1 87%

Toluene mg/kg 0.5 GC.16 <0.5 [NT] [NT] LCS-1 92%

Ethylbenzene mg/kg 1 GC.16 <1.0 [NT] [NT] LCS-1 98%

m+p-xylene mg/kg 2 GC.16 <2.0 [NT] [NT] LCS-1 105%

o-Xylene mg/kg 1 GC.16 <1.0 [NT] [NT] LCS-1 106%

Surrogate 

aaa-Trifluorotoluene

% GC.16 85 [NT] [NT] LCS-1 116%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

sTPH in Soil (C10-C36) Base ll Duplicate ll %RPD

Date extracted - 11/8/20

10

[NT] [NT] LCS-1 11/8/2010

Date analysed - 11/8/20

10

[NT] [NT] LCS-1 11/8/2010

TPH C10 - C14 mg/kg 50 GC.3 <50 [NT] [NT] LCS-1 87%

TPH C15 - C28 mg/kg 100 GC.3 <100 [NT] [NT] LCS-1 88%

TPH C29 - C36 mg/kg 100 GC.3 <100 [NT] [NT] LCS-1 91%

Surrogate 

o-Terphenyl 

% GC.3 109 [NT] [NT] LCS-1 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 11/8/20

10

[NT] [NT] LCS-1 11/8/2010

Date analysed - 12/8/20

10

[NT] [NT] LCS-1 12/8/2010

Naphthalene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 100%

Acenaphthylene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Acenaphthene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Fluorene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 91%

Phenanthrene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 94%

Anthracene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Fluoranthene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 86%

Pyrene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 89%
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Benzo(a)anthracene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Chrysene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] LCS-1 101%

Benzo(b+k)fluoranthene mg/kg 0.2 GC.12 

subset

<0.2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 GC.12 

subset

<0.05 [NT] [NT] LCS-1 105%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 GC.12 

subset

<0.1 [NT] [NT] [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% GC.12 

subset

90 [NT] [NT] LCS-1 82%

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 - 11/8/20

10

[NT] [NT] LCS-3 11/8/2010

Date analysed - 11/8/20

10

[NT] [NT] LCS-3 11/8/2010

HCB mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

alpha-BHC mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 120%

gamma-BHC mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

beta-BHC mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 125%

Heptachlor mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 112%

delta-BHC mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

Aldrin mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 112%

Heptachlor Epoxide mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 132%

gamma-Chlordane mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

alpha-chlordane mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

Endosulfan I mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

pp-DDE mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 140%

Dieldrin mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 121%

Endrin mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 119%

pp-DDD mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 135%

Endosulfan II mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

pp-DDT mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

Endrin Aldehyde mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 GC-5 <0.1 [NT] [NT] LCS-3 110%

Methoxychlor mg/kg 0.1 GC-5 <0.1 [NT] [NT] [NR] [NR]

Surrogate TCLMX % GC-5 101 [NT] [NT] LCS-3 104%
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 11/8/20

10

[NT] [NT] LCS-3 11/8/2010

Date analysed - 11/8/20

10

[NT] [NT] LCS-3 11/8/2010

Arochlor 1016 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Arochlor 1221* mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Arochlor 1232 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Arochlor 1242 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Arochlor 1248 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Arochlor 1254 mg/kg 0.1 GC-6 <0.1 [NT] [NT] LCS-3 120%

Arochlor 1260 mg/kg 0.1 GC-6 <0.1 [NT] [NT] [NR] [NR]

Surrogate TCLMX % GC-6 101 [NT] [NT] LCS-3 113%

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 - 11/8/20

10

[NT] [NT] LCS-1 11/8/2010

Date analysed - 11/8/20

10

[NT] [NT] LCS-1 11/8/2010

Total Phenolics (as 

Phenol) 

mg/kg 5 LAB.30 <5.0 [NT] [NT] LCS-1 89%

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 - 11/8/20

10

[NT] [NT] LCS-2 11/8/2010

Date analysed - 12/8/20

10

[NT] [NT] LCS-2 12/8/2010

Arsenic mg/kg 4 Metals.20 

ICP-AES

<4 [NT] [NT] LCS-2 100%

Cadmium mg/kg 0.5 Metals.20 

ICP-AES

<0.5 [NT] [NT] LCS-2 106%

Chromium mg/kg 1 Metals.20 

ICP-AES

<1 [NT] [NT] LCS-2 105%

Copper mg/kg 1 Metals.20 

ICP-AES

<1 [NT] [NT] LCS-2 108%

Lead mg/kg 1 Metals.20 

ICP-AES

<1 [NT] [NT] LCS-2 102%

Mercury mg/kg 0.1 Metals.21 

CV-AAS

<0.1 [NT] [NT] LCS-2 103%

Nickel mg/kg 1 Metals.20 

ICP-AES

<1 [NT] [NT] LCS-2 105%

Zinc mg/kg 1 Metals.20 

ICP-AES

<1 [NT] [NT] LCS-2 103%
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 12/08/2

010

[NT] [NT] LCS-1 12/08/2010

Date analysed - 12/08/2

010

[NT] [NT] LCS-1 12/08/2010

pH 1:5 soil:water pH Units LAB.1 [NT] [NT] [NT] LCS-1 100%

Chloride, Cl 1:5 

soil:water

mg/kg 2 LAB.81 <2.0 [NT] [NT] LCS-1 100%

Sulphate, SO4 1:5 

soil:water

mg/kg 2 LAB.81 <2.0 [NT] [NT] LCS-1 96%

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - 11/8/20

10

Date analysed - 11/8/20

10

Moisture % 0.1 LAB.8 <0.10

QUALITY CONTROL UNITS PQL METHOD Blank

Asbestos ID - soils 

Date analysed - [NT]
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Client Reference:Client Reference: 34252.01, Picton Metals Fabrications T-S34252.01, Picton Metals Fabrications T-S

Report Comments:Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab Asbestos: A portion of the supplied sample was sub-sampled for asbestos according to Envirolab 

procedures. We cannot guarantee that this sub-sample is indicative of the entire sample. procedures. We cannot guarantee that this sub-sample is indicative of the entire sample. 

Envirolab recommends supplying 30-40g of sample in it's own container. Envirolab recommends supplying 30-40g of sample in it's own container. 

Asbestos was analysed by Approved Identifier: Asbestos was analysed by Approved Identifier: Paul ChingPaul Ching

Asbestos was authorised by Approved Signatory: Asbestos was authorised by Approved Signatory: Matt MansfieldMatt Mansfield

INS: Insufficient sample for this testINS: Insufficient sample for this test PQL: Practical Quantitation LimitPQL: Practical Quantitation Limit NT: Not testedNT: Not tested

NA: Test not requiredNA: Test not required RPD: Relative Percent DifferenceRPD: Relative Percent Difference NA: Test not requiredNA: Test not required

<: Less than<: Less than >: Greater than>: Greater than LCS: Laboratory Control SampleLCS: Laboratory Control Sample

Quality Control DefinitionsQuality 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. 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. 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. 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. 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.which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance CriteriaLaboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequencyDuplicate 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 batched of 20. The duplicate sample RPD and matrixto meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and 

speciated phenols is acceptable.speciated phenols is acceptable.
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