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EJE Architecture Pty Ltd 
412 King Street 
NEWCASTLE  NSW  2300 

 

Attention: Peter Johnson 

 

Dear Peter 

 

RE: PROPOSED MODIFICATIONS AND EXTENSIONS 
LAKE MACQUARIE YACHT CLUB, BELMONT 
PHASE 1 ENVIRONMENTAL SITE ASSESSMENT 
 

Coffey Environments Pty Ltd (Coffey Environments) is pleased to present the findings of our Phase 1 
Environmental Site Assessment for the above site. 

We draw you attention to the attached sheet ‘‘Important Information about Your Coffey Environmental 
Report’, which should be read in conjunction with the report. 

We trust that our report meets with your requirements.  If you have any questions regarding this matter 
please contact the undersigned in our Warabrook Office. 

 

For and on behalf of Coffey Environments Pty Ltd 

 

Emma Coleman 
Environmental Scientist 
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IV

Coffey Environments Pty Ltd was commissioned by EJE Architects, on behalf of Lake Macquarie Yacht 
Club, to conduct a Phase 1 Environmental Site Assessment for the site located at 9 Ada Street, 
Belmont NSW. 

It is understood that Lake Macquarie Yacht Club propose to modify and extend parts of the existing 
development and that environmental assessment is required as per the Environmental Assessment 
Requirements issued by the NSW Department of Planning (DoP). 

The objective of the Phase 1 ESA undertaken was to: 

• Investigate the site history, surrounding land uses and surrounding environment to identify 
potentially contaminating activities that are, or may have been performed on the site; 

• Identify environmental constraints (with respect to lake bed and land contamination) for the 
proposed modifications to the yacht club which may require a further Phase 2 ESA; 

• Assess the contamination status of the sediments in the area of the proposed new marina, and the 
background quality of the lake water. 

The site history review revealed that the site has been used as a yacht club with an associated marina 
since about 1954.  The site is surrounded by residential and commercial development and is situated at 
the end of Ada Street in Belmont, extending into Lake Macquarie.The yacht club is built on reclaimed 
land constructed with imported fill of unknown origin.  

Following consultations between the client and DoP and DECC, sediment sampling was required in the 
area of the proposed marina. A water sample from Lake Macquarie was also collected.  

The sediment sampling in the area of the proposed marina generally showed concentrations of 
contaminants below the trigger values adopted. 

The water sample collected indicated that metals slightly exceeded the trigger values adopted. It is 
considered that these concentrations probably represent background water quality levels in the lake, 
and can be used for comparative purposes during and after the redevelopment of the yacht club.  

Based on the proposed development, and the consultations the client had with DoP and DECC about 
the requirements of a contamination assessment, it is considered that further investigation is not 
required.  

A construction environmental management plan (CEMP) will be required to be prepared and 
implemented during redevelopment of the yacht club. The CEMP should address among other things, 
procedures for appropriate handling and disposal of disturbed soils from each of the nominated AECs.  

This report should be read in conjunction with the attached information sheet ‘‘Important Information 
about Your Coffey Environmental Report’, which should be read in conjunction with the report.

EXECUTIVE SUMMARY 
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1 INTRODUCTION 

1.1 General 

This report presents the findings of a Phase 1 Environmental Site Assessment (ESA) undertaken by 
Coffey Environments Pty Ltd (Coffey) for Lake Macquarie Yacht Club (LMYC) located at 9 Ada Street, 
Belmont NSW (the site). The report was requested by EJE Architecture Pty Ltd on behalf of lake 
Macquarie Yacht Club following receipt of Coffey proposal ENVIWARA00234AA-P03, dated 31 October 
2008. 

Coffey has been provided with the project application requirements, with regards to contamination, from 
the Department of Planning (DoP), Lake Macquarie City Council (LMCC), and NSW Department of 
Environmental and Climate Change (DECC). These are discussed in Section 1.3 below.  

The Phase 1 ESA is the first phase in a staged environmental site assessment, and is used to assess 
the need for further investigation (i.e. Phase 2 ESA, remediation, and validation). Should the Phase 1 
ESA indicate that further assessment is required, this would be carried out at a later date. 

This report must be read in conjunction with the sheet “Important information about your Coffey 
Environmental Report” which is attached to this report. 

1.2 Proposed Development 

It is understood that Lake Macquarie Yacht Club propose to modify and extend parts of the existing 
development.  The modifications and alterations include: 

Existing Bitumen Car Park 

• Removal of the existing bitumen paving and building up the height by approximately 300mm using 
imported road base; 

• Extending the car park over the existing rock ballast walls using a concrete footing/edge beam and 
infill concrete.   The external edge of the car park will be placed over a new concrete edge beam 
which will be supported on piles, driven or screwed, into the Lake bed at approximately 4 metre 
centres. 

New Car park in Cullen Park 

• The existing gravel car park is to be built up slightly higher than the existing level using imported 
road base and provided with a new bitumen seal.  

Existing Building 

• The existing building is to be demolished and is known to contain asbestos and possibly other 
hazardous materials; 

• The demolition contractor will be required to prepare a Hazardous Materials Assessment before 
demolition. 
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New Marina 

• The new marina is being constructed over previously undeveloped lake bed; 

• The new marina structure will be constructed using driven timber piles, and no removal of sediment 
is proposed; 

• A floating boom and silt curtain will be used during construction to contain sediment that is disturbed. 
There is sea grass (posadonia australis sea grass) which is a protected species growing in the 
region of the proposed new marina. 

1.3 Regulatory Requirements 

EJE Architecture Pty Ltd provided Coffey with the Environmental Assessment requirements of DoP, 
LMCC and DECC in order for the proposed development to be considered for approval.  

The requirements that relate to contamination were: 

• Department of Planning requirements: 

• “Identify any contamination on site and appropriate mitigation measures in accordance with the 
provisions of SEPP 55 – Remediation of Land.” 

• Lake Macquarie City Council requirements: 

• “(a) In accordance with the requirements contained with State Environmental Planning Policy 
(SEPP) No. 55 – Remediation of Land: 

• Locate and assess areas of potential contamination from past activities and/or past filling; 

• If required, develop appropriate remediation or containment strategies. This will require a site 
contamination report from an environmental consultant addressing the clean up and 
disposal/treatment methods to be used; 

• (b) It will be necessary to ensure adequate storage of any chemicals/substances to avoid 
contamination of Lake Macquarie. Design of the drainage system should give consideration to 
minimising contamination resulting from any car park facilities or access roads; 

• (c) Construction of the proposed development should ensure that any disturbance to the Lake floor 
is minimised and is to ensure that any underlying contaminants are not disturbed. It will also be 
necessary to ensure that any sediment that is suspended in the water body as a result of 
construction is contained.”; 

• Department of Environment and Climate Change requirements: 

• “The EA should determine whether contaminated soils are likely to be disturbed during the proposed 
works. If contaminated soils are likely to be disturbed, the EA should detail the measures to be 
adopted to protect human health and the environment, and if necessary remediate or dispose of the 
contaminated material.“ 

1.3.1 Consultations with DECC and DoP 

On 17 March 2009, the EJE Architecture and De Witt Consulting Pty Ltd met with Mr Peter Hughes of 
NSW DECC and discussed the requirements for contamination assessment.  NSW DECC advised that 
provided there was no change in land use and the land/water was not to be disturbed, a contamination 
investigation was probably not required. The NSW DECC, supported by NSW DoP, in their email dated 
16 March 2009, indicated that the main area of concern was the proposed new marina as a new land 
use was proposed and sediments were likely to be disturbed. The NSW DECC noted further that as 
other parts of the site were not to be disturbed, no other testing was required.  
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1.4 Objective 

The objective of the Phase 1 ESA undertaken was to: 

• Investigate the site history, surrounding land uses and surrounding environment to identify 
potentially contaminating activities that are, or may have been performed on the site; 

• Identify environmental constraints (with respect to lake bed and land contamination) for the 
proposed modifications to the yacht club which may require a further Phase 2 ESA; 

• Assess the contamination status of the sediments in the area of the proposed new marina, and the 
background quality of the lake water.  

This Phase 1 ESA was carried out in accordance with current NSW DECC guidelines in order to meet 
the requirements of the various government departments. 

1.5 Scope of Works 

To achieve the objective, the following work was undertaken: 

• A site walkover by a Coffey Environments scientist, which included a visual assessment of; 

• Potential sources of contamination; 

• Property boundaries; 

• Surrounding land uses; 

• Topography and drainage; and 

• Nearby sensitive environments.  

• A desktop review of site history information which entailed: 

• A review of previous land ownership; 

• A review of selected historical aerial photographs over the past 40 to 50 years; 

• A review of the Lake Macquarie City Council {Section 149 (2) and (5)} Planning Certificates for the 
site; 

• A review of historical development applications for the site which are readily accessible from 
LMCC’s website; 

• Interview with Ken McLeod, general manager of LYMC; 

• A search of NSW Department of Water and Energy (DWE) for records of registered groundwater 
bores within a 1km radius of the Site;  

• A search of the NSW WorkCover Dangerous Goods archive; and 

• A review of the NSW Department of Environment and Climate Change (DECC) notices under the 
Contaminated Land Management Act (1997);    

• Identification of potential areas of environmental concern (AECs) and chemicals of concern (CoCs); 

• Sampling and analysis of four sediment samples in the proposed marina area; 

• Sampling and analysis of one surface water sample; and, 

• Data Assessment and Reporting.  
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2 SITE INFORMATION 

2.1 Site Identification 

The site to which this report refers is located at 9 Ada Street, Belmont NSW, and is identified as Lots 
973, 974, and 975 of DP 755233 in the Parish of Kahibah, County of Northumberland.  The location of 
the site is shown in Figure 1 and a site layout is presented in Figure 2. The site has an area of 
approximately 26,000m2 and is located in the municipal area of Lake Macquarie City Council.  

2.2 Site Description 

A Coffey Environments scientist visited the site on 18 December 2008. Site photographs taken during 
this visit are presented in Appendix A.  

The LMYC has been constructed on a reclaimed piece of land, and is bounded on the southern, 
western and northern sides by Lake Macquarie.  The eastern boundary is bordered by a public park 
with slight gradient towards Lake Macquarie.  

The site comprised: 

• A bitumen car park and clubhouse on the reclaimed land. The bitumen car park was located on the 
eastern end of the reclaimed land and the clubhouse was situated on the western end of the 
reclaimed land; 

• A car park and boat launching area on the mainland located to the east of the reclaimed land; and 

• A marina comprising small jetties over Lake Macquarie, located to the west and north of the 
clubhouse.  

A bitumen car park servicing the LMYC is built over the majority of the reclaimed area of land. The 
LMYC clubhouse has been constructed at the western end of the reclaimed land and extends over the 
waters of Lake Macquarie towards the attached finger jetties. The existing bitumen is generally of good 
condition with minor hydrocarbon staining present throughout the car park. The hydrocarbon staining is 
suspected to have originated from leaks from cars and boats over time.  

A fenced waste storage compound exists in the south-western corner of the bitumen car park. Waste 
stored here includes general waste in skip bins, a stainless steel cooking oil disposal bin and a bunded 
above ground motor oil disposal tank. The motor oil tank stands approximately 1m tall and the bund 
stands approximately 0.5m high.  The motor oil tank and bund generally appeared to be in good 
condition, but oil staining on the concrete pavement around the tank and within the bund was apparent, 
and moderate oil staining was observed running from the bunded area to the waters edge. These stains 
are considered likely to be from spills, rather than from leaks in the bund.    

A level gravel car park and boat launching area exists on the mainland to the east of the reclaimed 
area. It is suspected that this exposed gravel material is imported fill placed several decades ago 
originating from an unknown source. The ground surface slopes in the car park gently towards Lake 
Macquarie in the car park.       

An auto-pumping kitchen oil sump system and sewer manhole is located at the western extent of the 
car park on the reclaimed land area, adjacent to the entrance of the clubhouse. These services 
appeared to be in good condition with little staining observed on the ground surface.  
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It did not appear that antifouling activities are currently performed on site.  A range of chemicals were 
observed to be stored in a shipping container on the north east corner of the clubhouse. Based on the 
age and construction of the clubhouse, it appeared that Potential Asbestos Containing Material (PACM) 
may have been used in some parts of the clubhouse. 

2.3 Regional Geology 

Reference to the 1:100,000 scale Newcastle Coalfield Regional Geology sheet indicates the site is 
underlain by the Boolaroo Subgroup of the Newcastle Coal Measures comprising sandstone, 
conglomerate, siltstone, coal and tuff. 

Coffey Geotechnics has carried out a geotechnical investigation for the proposed works which 
comprised hand auger boring and cone penetrometer tests (CPT) on both the mainland and in the lake. 

In summary the subsurface conditions encountered showed: 

• Alluvial soils comprising of silt, sand and peat to depths of between about 0.1m to 7.07m, overlying; 

• Residual (natural) soils comprising clay to the depth of investigation of between about 0.4m to 
7.81m.  

The subsurface conditions encountered during the investigation are provided in more detail in report 
GEOTWARA20706AA-AE. 

2.4 Hydrogeology 

A search has been conducted by the Department of Water and Energy (DWE) at the request of Coffey 
Environments to identify boreholes within a 2 km radius of the site.  The results of this search are 
presented in Appendix B.  The search indicated that a number of groundwater bores exist in the area. 
Information was available on nine of these. The information indicates that the nine bores are located to 
the south of the site. Two of the bores showed standing water levels between 1.5m and 3.0m. 

It is anticipated that groundwater on the mainland part of the site would be influenced by the proximity 
to Lake Macquarie.  It is likely that groundwater from surrounding up-gradient locations would also flow 
through the mainland part of the site into Lake Macquarie. 

2.5 Topography and Drainage 

The reclaimed portion of the site is generally level and was observed to be approximately 1.0m above 
the water level in Lake Macquarie during the site visit on 18 December 2008. Surface water drainage 
from the reclaimed land portion of the site is likely to be primarily flow from the bitumen car park into 
Lake Macquarie. 

The mainland portion of the site slopes gently towards Lake Macquarie. Surface water on the site is 
anticipated to run-off into Lake Macquarie.  It is also anticipated that surface water would run onto the 
site from the neighbouring properties which gently slope towards the car park.  A stormwater drain 
outlet was observed in the parkland adjacent to the southern end of the car park on the mainland.  
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3 SITE HISTORY REVIEW 

3.1 Titles Search 

Coffey Environments engaged Advance Legal Search Pty Limited to trace land ownership history 
through a search of title records. The site comprises Lots 973, 974 and 975 of Deposited Plan 755233 
and title search documentation is provided in Appendix C. 

Prior to 1986 the lots were Crown Land, with a special lease to Trustees Lake Macquarie Yacht Club. 
This special lease dated from 1954 to 1986 for Lot 974, and 1969 to 1986 for Lots 973 and 975.  

From 1986 to the date of this report the lots have been owned by The State of New South Wales with a 
lease to Lake Macquarie Yacht Club. Various other historical leases were also noted in the title 
documents.  From 2007 to today there has been a lease for Great Southern Catering Pty Ltd of 
Brasserie “Saltwater Grill”, which is assumed to be associated with the club restaurant.  

3.2 Aerial Photographs Review 

A selection of historical aerial photographs of the site for the years 1965, 1975, 1984, 1996 and 2001 
were obtained from the Department of Lands.  A satellite image of the site was also viewed on Google 
Earth for the year 2008.  A summary of the site in the aerial photographs is presented in Table 1 below 
and the aerial photographs are shown in Appendix D.   

TABLE 1 - SUMMARY OF AERIAL PHOTOGRAPHS 

DATE SITE DESCRIPTION 

22-8-1965 
(b&w, Run 8) 

LMYC is apparent, with a narrow two lane road constructed to service the 
clubhouse. The clubhouse and road have been constructed on reclaimed land. 
Recreational areas around the clubhouse building have not yet been constructed. 
The bitumen car park has not yet been constructed on the reclaimed land. A gravel 
car park is present on the mainland. The marina consists only of a two-finger T-
shaped jetty to the west of the clubhouse. The public park and residential areas to 
the north and south of the clubhouse appear similar to present day.     

27-5-1975 
(b&w, Run 1) 

Soil fill material appears to be placed in the current location of the car park on the 
reclaimed land and to the north of the clubhouse building. The remainder of the 
site appears similar to the 1965 photograph.   

27-4-1984 
(b&w, Run 1) 

The site appears similar to the 1975 photograph. 

29-5-1996 
(b&w, Run 7) 

The site appears similar to the 1984 photograph, with the exception of a third 
finger jetty apparent adjacent to the second finger jetty and smaller finger jetty to 
the south of the club.  

23-10-2001 
(colour, Run 1) 

The site appears similar to the 1996 photograph.  

2008 (colour, 
Google Earth) 

The site appears similar to the 2001 photograph. 

Notes: b&w = black & white photograph.  
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3.3 Council Records Search 

A search of LMCC Property Enquiry website (http://apptracking.lakemac.com.au) was undertaken for 
Lots 973 to 975 to identify former development and building applications for the site. The listed 
applications date back to 1982, which is after construction of the reclaimed land and club house.  The 
applications are generally for extensions and alterations to the club house and marina, but also included 
an application for a lifting crane. A printout of the information from the Property Enquiry website is 
included in Appendix E.  

A copy of the Section 149(2) and (5) Planning Certificates (Environmental Planning and Assessment 
Act 1979), were obtained from Lake Macquarie City Council, and were accurate as at 6 January 2009.  
Copies of these certificates are presented in Appendix E. 

The Section 149 certificates indicate that the site is zoned as 6(2) Tourism and Recreation and 11 Lake 
and Waterways. 

Under the Contaminated Land Management Act 1997 the site is not listed as an investigation area or 
remediation site, is not subject to an investigation or remediation order, a voluntary investigation 
proposal or the subject of a site audit statement.  

3.3.1 LEPs, REPs and SEPPs 

The following Local Environmental Plans (LEPs), Regional Environmental Plans (REPs) and State 
Environmental Protection Plans (SEPPs) are specific to the proposed development.  A list of LEPs, 
REPs and SEPPs that the site is subject can be found in the Planning Certificate in Appendix E. 

• Lake Macquarie Local Environmental Plan 2004; 

• Development Control Plan No. 1 – Principles of Development; 

• Development Control Plan No. 1 – Complying Development; 

• Hunter Regional Environmental Plan 1989; 

• SEPP 1 – Development Standards; 

• SEPP 55 - (Remediation of Land); 

• SEPP – (Basix) 2004; and 

• SEPP (Major Projects) 2005. 

3.4 NSW DECC Records 

A search of the record of NSW DECC notices issued under the Contaminated Land Management Act 
(1997) revealed that no notices have been issued for the site or neighbouring properties. A printout of 
the search results is presented in Appendix F. 

3.5 WorkCover Dangerous Goods Records 

A search of NSW WorkCover records revealed no records pertaining to the site on the Stored Chemical 
Information Database (SCID). The results of the search are presented in Appendix G. 

Whilst no records of dangerous goods were available from the NSW WorkCover records, a waste motor 
oil above-ground storage tank (AST) was observed in the south-western portion of the car park on the 
reclaimed land during the site visit. 
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3.6 Anecdotal Information 

An interview with Ken McLeod, the general manager of LMYC, was carried out on 18 December 2008.  
Mr McLeod indicated that the bitumen car park was constructed on illegally imported fill that was placed 
about 50 years ago (which now forms the reclaimed land). The source of the fill is unknown. An auto-
pumping oil sump system is placed underneath the bitumen car park near the main entrance to the 
clubhouse. The clubhouse was built at the end of the reclaimed land. It is currently planned to raise the 
car park due to sea level rise.  

A second interview with Ken McLeod was carried out on 16 February 2009. This interview focused on 
boat cleaning practices at the yacht club and marina.  Ken McLeod indicated that no anti-fouling 
activities were carried out at the site currently.  Boats were cleaned in an off-site slipway equipped with 
an anti-pollution system.  This system comprised of a drain to collect runoff from the boat cleaning, a 
cyclone separator to separate the sludge from the water, and a sump which stored the sludge until it 
was removed by a waste disposal contractor.  

3.7 Acid Sulfate Soils 

The site has the potential for acid sulfate soils. Acid sulfate soils were assessed by Coffey Geotechnics 
and the results of the assessment reported in reference GEOTWARA20706AA-AE.  

3.8 Summary of Site History 

The results of the site history identified the following: 

• The site was Crown Land prior to 1986, and since then has been owned by The State of New South 
Wales.  Special leases for the yacht club have been in existence since 1954; 

• The aerial photographs indicate that the yacht club with associated marina has been in place since 
at least 1966.  The bitumen car park on the reclaimed land was constructed sometime between 
1966 and 1975; 

• The council records generally showed that building and development applications for the site were 
for modifications and additions to the yacht club. One application was for a lifting crane, which was 
observed on the site; 

• The Section 149 certificates indicate that the site is not an investigation or remediation area, is not 
subject to an investigation or remediation order, or a voluntary investigation proposal, and is not the 
subject of a site audit statement; 

• A search of the record of DECC notices issued under the Contaminated Land Management Act 
(1997) revealed that no notices have been issued for the site; 

• A search of the NSW WorkCover records did not reveal records pertaining to the site; 

• Hydrocarbon staining was noted on the surface of the bitumen car park during the site visit, which is 
anticipated to be from small oil leaks from vehicles over time; 

• A waste storage compound was observed on the south-western portion of the bitumen car park, 
which included skip bins for general waste, a cooking oil disposal bin, and a bunded above ground 
waste motor oil tank. Oil staining was observed on the concrete pavement around the waste motor 
oil tank and from the tank to the edge of the car park; 

• An auto-pumping kitchen oil sump system was noted near the entrance to the clubhouse;
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• The clubhouse appeared to have been constructed of potential asbestos containing material 
(PACM). Lead based paints may also have been used on the clubhouse; 

• Anecdotal information indicated that the bitumen car park was constructed on fill illegally placed 
about 45 years ago and that no anti-fouling activities were currently carried out on site; and 

• The site is located in an area that has generally been used for residential use with some commercial 
use. 
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4 POTENTIAL AREAS OF ENVIRONMENTAL CONCERN (AEC) AND 
CHEMICALS OF CONCERN (COC) 

Based on the site history review, potential areas of environmental concern (AECs) and associated 
chemicals of concern were identified.  These are summarised in Table 2 and shown on Figure 3. 

TABLE 2 - SUMMARY OF POTENTIAL AREAS AND CHEMICALS OF CONCERN 

POTENTIAL 

AECS 

DESCRIPTION OF 

POTENTIALLY 

CONTAMINATING 

ACTIVITY 

COCS* 

LIKELIHOOD OF 

CONTAMINATION 

(BASED ON SITE 

HISTORY STUDY 

ONLY)** 

COMMENTS 

1. Gravel Car 
park 

Fill of unknown origin 
used for this gravel car 
park.  Run-on surface 
water from neighbouring 
properties 

TPH, BTEX, 
PAH, OCPs, 
OPPs, PCBs 
Metals, 
Asbestos 

Low Fill is likely to extend to below 
water levels due to the fills’ 
proximity to and height above Lake 
Macquarie.  

2. Bitumen 
Car park 

Fill materials used for 
reclamation are of 
unknown origin; 
possible pesticide use 
in existing garden beds; 
oil leaks from parked 
vehicles. 

TPH, BTEX, 
PAH, OCPs, 
OPPs, PCBs 
Metals, 
Asbestos 

Low Anecdotal evidence during site 
visit indicates that this fill material 
was illegally placed several 
decades ago. Fill is likely extend to 
below water levels due to the fills’ 
proximity to and height above Lake 
Macquarie.  

3. Yacht Club 
Building 

Potential Asbestos 
Containing Materials 
used in construction of 
clubhouse, lead based 
paints. 

Asbestos, 
lead 

Low  

4. Waste 
Storage 
Facilities 

Waste storage 
compound - Waste 
cooking and motor oil 
storage, general waste 
storage in this 
compound.  

Kitchen oil sump -
adjacent to clubhouse 
entrance.   

TPH, BTEX, 
PAH, VHCs 

Low to Medium Minor staining on pavement 
observed to be running towards 
Lake Macquarie from the waste 
storage compound. 

Kitchen oil sump is likely to be at 
or below water levels. 

5. Northern 
edge of 

bitumen car 
park – boat 

storage. 

Potential past use of 
tributylin as an 
antifouling agent.  

Tributylin, 
metals 

Low Boats stored here may have been 
cleaned using anti-fouling agents 
in the past. Anti-fouling agents are 
not used here currently. 
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POTENTIAL 

AECS 

DESCRIPTION OF 

POTENTIALLY 

CONTAMINATING 

ACTIVITY 

COCS* 

LIKELIHOOD OF 

CONTAMINATION 

(BASED ON SITE 

HISTORY STUDY 

ONLY)** 

COMMENTS 

6. Existing 
and Proposed 
Marina’s 

Leaching of anti-fouling 
agents; stormwater 
pollution in sediments 

Tributyltin, 
metals, TPH, 
BTEX, PAH, 
OCPs 

Medium / High Boats stored here may have been 
cleaned using anti-fouling agents 
in the past. Anti-fouling agents are 
not used here currently. Sediments 
may contain contaminants 
common to stormwater pollution. 

NOTE: 

*CoC - Chemicals of Concern 

** It is important to note that this is not an assessment of the financial risk associated with the AEC in the event 
contamination is detected, but a qualitative assessment of the probability of contamination being detected at the 
potential AEC based on the site history study. 

Metals - Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel and Zinc 

BTEX - Benzene, Toluene, Ethylbenzene and Xylenes 

TPH - Total Petroleum Hydrocarbons 

PAH - Polycyclic Aromatic Hydrocarbons 

OCP - Organochlorine Pesticides 

OPP – Organophosphorous Pesticides 

PCBs – Poly-Chlorinated Biphenyls 
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5 ASSESSMENT OF SEDIMENT AND WATER IN PROPOSED MARINA 
AREA 

5.1 Sampling and Analysis Plan 

5.1.1 Sampling Rationale 

Based on correspondence from NSW DECC, supported by the NSW DoP, the principal area of 
environmental concern was sediment in the lake bed (AEC 6). Proposed redevelopment details 
indicated that soil disturbance would be minimal in AEC 1 to AEC 5. As land use was also not changing 
in AEC 1 to AEC 5, these areas of concern did not require investigation.  

Where soils were to be disturbed, and potentially re-used on site, procedures for handling and disposal 
would be covered in a Construction Environment Management Plan (CEMP). As water quality would be 
monitored during construction it was considered prudent to collect a sample of lake water for future 
comparison.  

5.1.2 Sediment Sampling 

The fieldwork was carried out on 31 March 2009 by two Coffey environmental scientists.   

Sampling was carried out from a barge. A piston sampler was used to obtain four “cores” (SB1 to SB4) 
of the sediments to approximately 1m depth from the lake bed surface.  Samples were collected from 
each sediment core at approximately the surface of the lake bed, 0.5m depth, and 1m depth. 

Each soil sample was collected using clean disposable latex gloves.  Between each sample being taken 
the sampling equipment was washed by brush scrubbing with potable water, then with a phosphate free 
detergent and finally rinsed with potable water.    

The sediment samples were placed into laboratory supplied 250mL glass jars, with duplicate bagged 
samples collected for headspace screening.  Each sample was placed directly into a chilled insulated 
container. One duplicate sample, one triplicate sample, one wash blank sample, and trip spike and trip 
blank samples were collected during fieldwork. 

Headspace screening tests were not carried out due to the moisture content of the samples. 

The approximate sediment sampling locations are shown on Figure 4. 

5.1.3 Water Sampling 

The fieldwork was carried out on 31 March 2009 by two Coffey environmental scientists.   

One water sample (WS1) and one duplicate water sample was collected directly from the lake water 
surface. Field measurements of the water were recorded during sampling. 

Samples were placed into laboratory supplied containers and stored in a chilled esky during sampling 
and transport.   

The approximate water sampling location is shown on Figure 4. 

5.1.4 Laboratory Analysis 

Samples were transported under chain of custody conditions and in chilled insulated containers to SGS 
Pty Ltd (SGS) Sydney laboratory which is NATA accredited for the analysis performed.  A copy of the 
chain of custody is included with the laboratory test results in Appendix H. 
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Four sediment samples were selected for analysis. These samples were from the surface and 0.5m 
below the lake bed surface.  The samples were analysed for TPH, BTEX, PAH, 8 metals (arsenic, 
cadmium, chromium, copper, lead, nickel, zinc, mercury), OCP and Tributyltin. 

The water sample was analysed for TPH, BTEX, 17 metals (antimony, arsenic, barium, beryllium, 
boron, cadmium, chromium, cobalt, copper, lead, manganese, molybdenum, nickel, selenium, zinc, and 
mercury), nitrate, nitrite, chloride, sulphate, phosphorous, turbidity and pH.  

5.2 Sediment Investigation Levels (SILs) 

In order to assess the degree of contamination in sediments on the site, the results of soil analyses 
were compared with trigger values in ANZECC (2000) Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality. 

The ANZECC (2000) Guidelines provides low and high triggers values for sediment quality for a range of 
contaminants in Table 3.5.1. 

The results have been compared to both the low and high trigger values in Table 3.5.1 of the ANZECC 
(2000) Guidelines.  

5.3 Water Investigation Levels (WILs) 

For assessing water quality, it is first necessary to assess the beneficial uses of the water.  Lake 
Macquarie is used for recreational purposes.  Due to the salinity of the lake water it is unlikely to be 
used for drinking water, stock watering, or irrigation purposes.  

The threshold concentrations presented in the ANZECC (2000) Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality are considered applicable for the protection of aquatic ecosystems 
of the receiving waters.  As these guidelines apply to receiving waters, it is generally conservative to 
also apply these to groundwater discharging to receiving waters. 

ANZECC (2000) advocates a site-specific approach to developing guideline trigger values based on 
such factors as local biological affects data, the current level of disturbance of the ecosystem etc.  The 
guidelines present ‘low risk guidelines trigger values’ which are defined as concentrations of key 
performance parameters below which there is a low risk that adverse biological affects will occur.  It is 
important to note that these are not threshold values at which an environmental problem is likely to 
occur if exceeded.  Rather, if the trigger values are exceeded, then further action is required which may 
include either further site-specific investigations to assess whether or not there is an actual problem or 
management/remedial action.   

Low risk trigger values are provided for the protection of 80-99% of species in marine and fresh waters 
(presented in Table 3.4.1 of the guidelines), with the trigger value depending on the ‘health of the 
receiving waters’. 

Background water quality can be used as a basis for management decisions rather than reliance solely 
on the exceedance of default trigger values.  This approach is consistent with the ANZECC (2000) 
Guidelines which place greater emphasis on the assessment of local background water quality data 
rather than the use of generic trigger values.   

Marine water trigger values are considered applicable for protection of ecosystems in the receiving 
water bodies for this site. It is understood that the EPA’s policy is that the trigger values for the 
protection of 95% of aquatic ecosystems should be used except where contaminants are potentially 
bioaccumulative in which case the trigger values for protection of 99% of species should be used. 
Therefore, we have selected trigger values for protection of 95% of marine water species for the 
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majority of contaminants, and 99% of marine water species for bioaccumulative contaminants for initial 
comparison purposes. 

ANZECC (2000) states that there is currently insufficient data to derive high reliability trigger values for 
various contaminants.  For these contaminants, low reliability trigger values have been adopted. 

Guidelines for the recreational water use are presented in Table 5.2.3 of ANZECC (2000). 

5.4 Results of Investigation 

5.4.1 Subsurface Conditions 

The generalised subsurface conditions encountered across the site, from the sediment cores, were 
sand and silty sand, fine grained, dark brown, wet.  

No odours or staining were noted during sample collection.  

5.4.2 Water Quality Field Measurements 

Field measurements were taken during sampling of the water.  These are summarised below. 

Sample ID Turbidity (NTU) DO pH Temp (0C) TDS (mg/L)  Redox (mV) EC (mS) 

WS1 1.9 6.9 8.2 21.4 34775 231 53.5 

No odours or sheens were noted during sampling of the water. 

5.4.3 Quality Assurance/Quality Control 

The laboratory conducted internal quality control using laboratory duplicates, spikes and method blanks.  
The results are shown with laboratory report sheets in Appendix H and a Data Validation Report is 
presented in Appendix I.  Analytical methods used for the laboratory testing are also indicated on the 
laboratory report sheets.  The results of laboratory quality control testing are considered to be within 
acceptable limits.  

For QA/QC purposes one duplicate sediment sample, one triplicate sediment sample, and one 
duplicate water sample required analysis. The duplicate and triplicate sediment samples were analysed 
for TPH, BTEX, PAH, Metals, and OCP. The duplicate water sample was analysed for TPH, BTEX, and 
metals. The results of QA/QC testing are summarised in Table 3 attached.  A wash blank sample was 
also tested. 

The comparison of the test results for the primary and field duplicate samples indicates that the RPDs 
for metals exceeded the control limit in the following samples: 

• Duplicate pair SB1 0.0m and QC2 recorded RPDs for chromium (70%), copper (89%), lead (40%) 
and zinc (59%). These are considered to be due to heterogeneous distribution of metals within the 
sediments; 

• Duplicate pair WS1 and QC1 recorded RPDs for arsenic (91%), copper (94%), nickel (108%), 
selenium (182%), and zinc (77%). 

Each other analyte was below the laboratory LOR, and it was impractical to calculate an RPD for these 
analytes.   The wash blank sample was tested for TPH, BTEX, PAH and metals.  
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The results show concentrations of metals and toluene detected in the wash blank, and the other 
analytes below the LOR. It is possible these came from the grease on the piston sampler, or were 
within the wash blank water supplied by the laboratory. Taking into account the concentrations of 
metals and toluene in the soil samples, it is considered that the detection of them in the wash blank 
does not affect the usability of the data.     

Based on the above assessment it is considered that the field and laboratory methods are appropriate 
and that the data obtained is usable and considered to reasonably represent the concentrations at the 
sampling points at the time of sampling.    

5.4.4 Comparison of Results to Sediment Investigation Levels 

The laboratory test results for sediment samples analysed are summarised in Table 1.  Comparison of 
sediment concentrations to the SILs discussed in Section 5.1.4 is as follows: 

• Concentrations of TPH C6-C9 and C10-C36
 were below the LOR in each sample analysed; 

• Concentrations of ortho-xylene were detected in sample SB1 0.0m. Concentrations of BTEX were 
below the LOR in each other sample tested. It is noted that no trigger values are currently available 
for BTEX; 

• Concentrations of PAHs were below the LOR in each sample tested. It is noted that for 
acenapthene, anthracene, dibenz(a,h)anthracene, and fluorene the LOR exceeds the low trigger 
value for sediments; 

• Concentrations of OCPs were below the LOR in each sample tested. It is noted that for DDT, 
dieldrin, and endrin the LOR exceeds the low and high trigger values for sediments; 

• Concentrations of PCBs were below the LOR in each sample tested. It is noted that the LOR for 
PCBs exceeds the low trigger value; 

• Concentrations of metals were detected in each sample below the low and high trigger values for 
sediments; 

• Concentrations of tributyltin were detected in sample SB2 but were below the low and high trigger 
values for sediments. Concentrations of tributyltin were below the LOR in each other sample tested. 

5.4.5 Comparison of Results to Water Investigation Levels 

The laboratory test results for the water sample are summarised in Table 2.  Comparison of soil 
concentrations to the WILs discussed in Section 5.3 is as follows: 

• Concentrations of TPH C6-C9 and C10-C36 were below the LOR in the sample tested; 

• Concentrations of BTEX were below the LOR in the sample tested; 

• Concentrations of boron, cobalt, copper, selenium and zinc exceeded the trigger values adopted. 
Concentrations of other metals were either below the triggers values adopted or the LOR. It is noted 
that the LOR for mercury exceeds the trigger value; 

• The pH recorded is within the trigger value range adopted; 

• Concentrations of chloride and sulphate were detected. Concentrations of nitrate and nitrite were 
below the LOR; 

• Turbidity was recorded at 0.8 NTU.  
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6 DISCUSSION 

This Phase 1 ESA undertaken by Coffey Environments revealed that the site has been used as a yacht 
club with associated marina since about 1954.  The site is surrounded by residential and commercial 
development and is situated at the end of Ada Street in Belmont, extending into Lake Macquarie. 

The yacht club is built on reclaimed land constructed with imported fill of unknown origin. The yacht club 
appeared to be constructed of material that may be PACM. Lead based paints may also have been 
used on the clubhouse. 

Antifouling activities are not currently performed on the boats. It is not known whether anti-fouling 
activities were performed at the site in the past.  Boats may also have been cleaned using anti-fouling 
agents elsewhere, and these agents could be leaching off the boats into the lake water and sediments.  

Consultation with NSW DoP and NSW DECC regarding the requirements for the contamination 
assessment indicated that assessment of the sediments in the proposed marina area was required. 
Based on the information provided to them, both DoP and DECC indicated that as the proposed 
redevelopment would generally not disturb the identified AECs, that further assessment of other areas 
was not required.  

Sampling and analysis of sediments in the proposed marina area indicated that, in general, 
concentrations of contaminants were below the trigger values adopted.  For some contaminants the 
laboratory detection limit exceeded the trigger value, and as such it was impractical to assess if the 
contaminant exceeds the trigger value.   

The water sample showed concentrations of some metals over the trigger values adopted.  It is 
considered that the metal concentrations probably represent background levels, and that these 
concentrations can be used for future comparative purposes during and after the redevelopment of the 
yacht club.  
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7 CONCLUSIONS AND RECOMMENDATIONS 

This Phase 1 ESA undertaken by Coffey Environments revealed that the site has been used as a yacht 
club with associated marina since about 1954. The Phase 1 ESA identified six AECs associated with 
the yacht club.  

Following consultations between the client and DoP and DECC, sediment sampling was required in the 
area of the proposed marina. A water sample from Lake Macquarie was also collected.  

The sediment sampling in the area of the proposed marina generally showed concentrations of 
contaminants below the trigger values adopted. 

The water sample collected indicated that metals slightly exceeded the trigger values adopted. It is 
considered that these concentrations probably represent background water quality levels in the lake, 
and can be used for comparative purposes during and after the redevelopment of the yacht club.  

Based on the proposed development, and the consultations the client had with DoP and DECC about 
the requirements of a contamination assessment, it is considered that further investigation is not 
required.  

A construction environmental management plan (CEMP) will be required to be prepared and 
implemented during redevelopment of the yacht club. The CEMP should address among other things, 
procedures for appropriate handling and disposal of disturbed soils from each of the nominated AECs.  

This report should be read in conjunction with the attached information sheet ‘‘Important Information 
about Your Coffey Environmental Report’, which should be read in conjunction with the report. 
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Table1
Analytical Results - Sediments

ENVIWARA00234AB

SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5
0 0.5 0 0.5
31/03/2009 31/03/2009 31/03/2009 31/03/2009

Units EQL ISQG - Low 
Trigger

ISQG- High 
Trigger 

BTEX Benzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene 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
Xylene (m & p) mg/kg 1 <1 <1 <1 <1
Xylene (o) mg/kg 0.5 0.6 <0.5 <0.5 <0.5
Xylene Total mg/kg 1.5 <1.5 <1.5 <1.5 <1.5

Metals Arsenic mg/kg 3 20 70 <3 <3 <3 <3
Cadmium mg/kg 0.3 1.5 10 0.6 0.6 <0.3 <0.3
Chromium (III+VI) mg/kg 0.3 80 370 3 1.3 0.93 1.1
Copper mg/kg 0.5 65 270 11 5.4 2.3 2.2
Lead mg/kg 1 50 220 9 7 6 7
Nickel mg/kg 0.5 21 52 0.7 <0.5 <0.5 <0.5
Zinc mg/kg 0.5 200 410 33 22 11 15
Mercury mg/kg 0.05 0.15 1 <0.05 <0.05 <0.05 <0.05

TBT Tributyltin ugSn/Kg 0.5 5 70 <0.5 2.3 <0.5 <0.5

OCP 4,4-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
a-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
b-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
cis-Chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
d-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
DDT mg/kg 0.1 0.0016 0.046 <0.1 <0.1 <0.1 <0.1
Dieldrin mg/kg 0.1 0.00002 0.008 <0.1 <0.1 <0.1 <0.1
Endosulfan I 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
Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg 0.1 0.00002 0.008 <0.1 <0.1 <0.1 <0.1
Endrin aldehyde mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Endrin ketone mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
g-BHC (Lindane) 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
Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Hexachlorobenzene 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
o,p'-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
o,p'-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
o,p'DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
trans-chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
trans-Nonachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Aldrin + Dieldrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
DDT+DDE+DDD mg/kg 0.3 <0.3 <0.3 <0.3 <0.3

PCB's PCB's (Sum of Total) mg/kg 0.023 <2.1 <2.1 <2.1 <2.1

PAHs 1-Methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg 0.1 0.016 0.5 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg 0.1 0.085 1.1 <0.1 <0.1 <0.1 <0.1
Benz(a)anthracene mg/kg 0.1 0.261 1.6 <0.1 <0.1 <0.1 <0.1
Benzo(a) pyrene mg/kg 0.05 0.43 1.6 <0.05 <0.05 <0.05 <0.05
Benzo(b)&(k)fluoranthene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg 0.1 0.384 2.8 <0.1 <0.1 <0.1 <0.1
Dibenz(a,h)anthracene mg/kg 0.1 0.063 0.26 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.1 0.6 5.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.1 0.019 0.54 <0.1 <0.1 <0.1 <0.1
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Naphthalene mg/kg 0.1 0.16 2.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 0.1 0.24 1.5 <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg 0.1 0.665 2.6 <0.1 <0.1 <0.1 <0.1
PAHs (Sum of total) mg/kg 1.75 4 45 <1.75 <1.75 <1.75 <1.75

TRH TPH C 6 - C 9 Fraction mg/kg 20 <20 <20 <20 <20
TPH C10 - C14 Fraction mg/kg 20 <20 <20 <20 <20
TPH C15 - C28 Fraction mg/kg 50 <50 <50 <50 <50
TPH C29-C36 Fraction mg/kg 50 <50 <50 <50 <50
TPH C10 - C36 mg/kg 120 <120 <120 <120 <120

ANZECC (2000) - Sediment Quality Guidelines - High and Low Trigger Values
Bold  Concentrations exceed ANZECC 2000 Low Trigger Sediment Guidelines. 
Bold  Concentrations exceed ANZECC 2000 Low and High Trigger Sediment Guidelines. 

Analytes

Field_ID
Sample_Depth
Sampled_Date

ENVIWARA00234AB - TB1



Table 2
Analytical Results - Water

ENVIWARA00234AB

Field_ID WS1
Sampled_Date 31/03/2009

Units EQL Marine water 
95%

Recreational 
Water Quality 

Metals Antimony mg/L 0.001 <0.001
Arsenic mg/L 0.001 0.05 0.024
Barium mg/L 0.001 1 0.008
Beryllium mg/L 0.001 <0.001
Boron mg/L 0.001 1 5
Cadmium mg/L 0.0001 0.0055 0.005 <0.0001
Chromium (III+VI) mg/L 0.001 0.004
Cobalt mg/L 0.001 0.001 0.003
Copper mg/L 0.001 0.0013 1 0.009
Lead mg/L 0.001 0.0044 0.05 0.001
Manganese mg/L 0.001 0.1 0.006
Molybdenum mg/L 0.001 0.013
Nickel mg/L 0.001 0.07 0.1 0.012
Selenium mg/L 0.002 0.01 0.01
Zinc mg/L 0.001 0.015 0.5 0.034
Phosphorus mg/L 0.02 <0.1
Tin mg/L 0.05 <0.1
Mercury mg/L 0.0005 0.0004 0.001 <0.0005

Anions Chloride mg/L 0.08 400 20000
Nitrate (as NO3-) mg/L 0.05 <2.5
Nitrite (as NO2-) mg/L 0.05 <2.5
Sulphate mg/L 0.4 400 2800

BTEX Benzene µg/L 0.5 700 10 <0.5
Ethylbenzene µg/L 0.5 <0.5
Toluene µg/L 0.5 <0.5
Xylene (m & p) µg/L 2 <1
Xylene (o) µg/L 0.5 <0.5
Xylene Total µg/L 1.5 <1.5

Inorganics pH pH_Units 0 6.5-8.5 8.1
Turbidity NTU 0.8

TRH TPH C 6 - C 9 Fraction µg/L 40 <40
TPH C10 - C14 Fraction µg/L 100 <100
TPH C15 - C28 Fraction µg/L 200 <200
TPH C29-C36 Fraction µg/L 200 <200
TPH+C10 - C36 (Sum of total) µg/L <500

ANZECC (2000) - Recreational Water Quality and Asthetics
ANZECC (2000) - 95% protection of  Marine water ecosystems
Bold Concentrations  exceed 95% protection of  Marine water ecosystems criteria
Italics Concentrations exceed Recreational Water Quality and Asthetics criteria 

Analytes

ENVIWARA00234AB - TB2



Table 3
Soil QA/QC Results
ENVIWARA00234AB

Field Duplicates (soil) SDG 68330 68330 68330 Interlab_D Rinsate
Field_ID SB1 - 0.0 QC2 RPD SB1 - 0.0 QC2A RPD QCA
Sample Date 31/03/2009 31/03/2009 31/03/2009 31/03/2009 31/03/2009

Soil 
Units Soil EQL

Water 
Units

Water 
EQL

BTEX Benzene mg/kg 0.5 <0.5 <0.5 0 <0.5 <0.05 0 µg/L 0.5 <0.5
Ethylbenzene mg/kg 0.5 <0.5 <0.5 0 <0.5 <0.05 0 µg/L 0.5 <0.5
Toluene mg/kg 0.5 <0.5 <0.5 0 <0.5 <0.05 0 µg/L 0.5 0.6
Xylene (m & p) mg/kg 1 <1.0 <1.0 0 <1.0 - - µg/L 2 <1
Xylene (o) mg/kg 0.5 0.6 <0.5 18 0.6 - - µg/L 0.5 <0.5
Xylene Total mg/kg 1.5 <1.5 <1.5 0 <1.5 <0.05 0 µg/L 1.5 <1.5

-
Metals Antimony mg/kg - - - - - - mg/L 0.001 -

Arsenic mg/kg 3 <3.0 <3.0 0 <3.0 <2.0 0 mg/L 0.001 <0.001
Barium mg/kg - - - - - - mg/L 0.001 -
Beryllium mg/kg - - - - - - mg/L 0.001 -
Boron mg/kg - - - - - - mg/L 0.001 -
Cadmium mg/kg 0.3 0.6 0.6 0 0.6 0.6 0 mg/L 0.0001 <0.0001
Chromium (III+VI) mg/kg 0.3 3.0 1.3 79 3.0 <5.0 0 mg/L 0.001 0.001
Cobalt mg/kg - - - - - - mg/L 0.001 -
Copper mg/kg 0.5 11.0 4.2 89 11.0 8.2 29 mg/L 0.001 0.003
Lead mg/kg 1 9.0 6.0 40 9.0 6.8 28 mg/L 0.001 <0.001
Manganese mg/kg - - - - - - mg/L 0.001 -
Molybdenum mg/kg - - - - - - mg/L 0.001 -
Nickel mg/kg 0.5 0.7 0.5 33 0.7 <5.0 0 mg/L 0.001 0.003
Selenium mg/kg - - - - - - mg/L 0.002 -
Zinc mg/kg 0.5 33.0 18.0 59 33.0 22.0 40 mg/L 0.001 0.043
Mercury mg/kg 0.05 <0.05 <0.05 0 22.0 - - mg/L 0.0005 <0.0005

OCP 4,4-DDE mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
a-BHC mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Aldrin mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
b-BHC mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
cis-Chlordane mg/kg 0.1 <0.1 <0.1 0 <0.1 -
d-BHC mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
DDD mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
DDT mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Dieldrin mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endosulfan I mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endosulfan II mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endrin mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endrin aldehyde mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Endrin ketone mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
g-BHC (Lindane) mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Heptachlor mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Hexachlorobenzene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
Methoxychlor mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.05 0 -
o,p'-DDD mg/kg 0.1 <0.1 <0.1 0 <0.1 - - -
o,p'-DDE mg/kg 0.1 <0.1 <0.1 0 <0.1 - - -
o,p'DDT mg/kg 0.1 <0.1 <0.1 0 <0.1 - - -
trans-chlordane mg/kg 0.1 <0.1 <0.1 0 <0.1 - - -
trans-Nonachlor mg/kg 0.1 <0.1 <0.1 0 <0.1 - - -

PAHs 1-Methylnaphthalene mg/kg 0.1 <0.1 <0.1 0 <0.1 - - <0.5
2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 0 <0.1 - - <0.5
Acenaphthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Acenaphthylene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Benz(a)anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Benzo(a) pyrene mg/kg 0.05 <0.05 <0.05 0 <0.05 <0.2 0 <0.5
Benzo(b)&(k)fluoranthene mg/kg 0.2 <0.2 <0.2 0 <0.2 <1
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.5 0 <0.5
Chrysene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Dibenz(a,h)anthracene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Fluoranthene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Fluorene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.2 0 <0.5
Naphthalene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
PAHs (Sum of total) mg/kg 1.75 <1.75 <1.75 0 <1.75 <0.5 0 <9
Phenanthrene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5
Pyrene mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0 <0.5

TRH TPH C 6 - C 9 Fraction mg/kg 20 <20.0 <20.0 0 <20.0 <20.0 0 µg/L 40 <40
TPH C10 - C14 Fraction mg/kg 20 <20.0 <20.0 0 <20.0 <50.0 0 µg/L 100 <100
TPH C15 - C28 Fraction mg/kg 50 <50.0 <50.0 0 <50.0 <100.0 0 µg/L 200 <200
TPH C29-C36 Fraction mg/kg 50 <50.0 <50.0 0 <50.0 <100.0 0 µg/L 200 <200

*RPDs have only been considered where a concentration is greater than 5 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 30 (5-10 x EQL); 50 (10-30 x EQL); 50 ( > 30 x EQL) )
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories.  Any methods in the row header relate to those used in the prim

Filter: SDG in('68330')

Analytes
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Table 4
Water QA/QC Results
ENVIWARA00234AB

Field Duplicates (water) SDG 68330 68330
Field_ID WS1 QC1 RPD
Sample Date 31/03/2009 31/03/2009

Units EQL
BTEX Benzene mg/kg 0.5 <0.5 <0.5 0

Ethylbenzene mg/kg 0.5 <0.5 <0.5 0
Toluene mg/kg 0.5 <0.5 <0.5 0
Xylene (m & p) mg/kg 1 <1.0 <1.0 0
Xylene (o) mg/kg 0.5 <0.5 <0.5 0
Xylene Total mg/kg 1.5 <1.5 <1.5 0

Metals Antimony mg/kg <0.001 <0.002 0
Arsenic mg/kg 3 0.024 0.009 91
Barium mg/kg 0.008 0.01 22
Beryllium mg/kg <0.001 <0.002 0
Boron mg/kg 5.0 5.0 0
Cadmium mg/kg 0.3 <0.0001 <0.0002 0
Chromium (III+VI) mg/kg 0.3 0.004 0.005 22
Cobalt mg/kg 0.003 0.002 40
Copper mg/kg 0.5 0.009 0.025 94
Lead mg/kg 1 0.001 <0.002 0
Manganese mg/kg 0.006 0.007 15
Molybdenum mg/kg 0.013 0.015 14
Nickel mg/kg 0.5 0.012 0.04 108
Selenium mg/kg 0.01 0.21 182
Zinc mg/kg 0.5 0.034 0.077 77
Mercury mg/kg 0.05 <0.0005 <0.0005 0

TRH TPH C 6 - C 9 Fraction mg/kg 20 <40.0 <40.0 0
TPH C10 - C14 Fraction mg/kg 20 <100.0 <100.0 0
TPH C15 - C28 Fraction mg/kg 50 <200.0 <200.0 0
TPH C29-C36 Fraction mg/kg 50 <200.0 <200.0 0

*RPDs have only been considered where a concentration is greater than 5 times the EQL.

Filter: SDG in('68330')

Analytes

**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 30 (5-10 x 
EQL); 50 (10-30 x EQL); 50 ( > 30 x EQL) )
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Appendix A 
Selected Site Photographs 



 

 
PHOTO TWO: The garden bed and undercover area on western side of yacht club building. 

PHOTO ONE: The southern side of site, looking northwest from the gravel car park 



 
PHOTO THREE: The gravel car park (AEC 1). 
 

 
PHOTO FOUR: The bitumen car park (AEC 2). 



 
PHOTO FIVE: Example of oil staining in the bitumen car park (AEC 2). 
 

 
PHOTO SIX: Entrance to yacht club building. Potential asbestos containing material in eaves 
lining (AEC 3) 



 
PHOTO SEVEN: Waste storage compound (AEC 4). 
 

 
PHOTO EIGHT: Waste motor oil AST in waste storage compound (AEC 4). 
 



 
PHOTO NINE: Oil staining outside of waste storage compound heading towards Lake 
Macquarie (AEC 4). 
 

 
PHOTO TEN: Surface evidence of kitchen oil sump (AEC 4) 
 



 
PHOTO ELEVEN: Boats stored on northern edge of bitumen car park (AEC 5) 
 

 
PHOTO TWELVE: Example of jetty in marina (AEC 6) 



 

 

Appendix B 
Results of Groundwater Bore Search 





 

Date/Time : 19-Dec-2008 4:09 PM 
User : PCLARKE 

Report : RMGW001D.QRP 
Executable : S:\G5\PROD32\Ground.exe 

Exe Date : 13-Sep-2007 
System : Groundwater 

Database : Edbp 
 DEPARTMENT OF WATER AND ENERGY 

Work Summary 
  GW052085 Converted From HYDSYS

 ActiveLicence StatusLicence : 20BL117165  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTICSpear Work Type : 

(Unknown) Work Status : 
Construct. Method : (Unknown) 

Owner Type : Private 
  m4.00Final Depth :  Commenced Date : 

Completion Date :  0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  NOT KNOWN Property : 

Salinity :  0-500 ppmGWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L5 DP19968 (144) KAHIBAHNORTHUMBERLAND
Licensed : 1 1051177 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 25"Latitude (S) : 6341584Northing : 
(Unknown) Elevation Source : 151° 39' 11"Longitude (E) : 374253Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Opening Screen  0.00 0 1 SL: 0mm; A: 0mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  TDS = 154 MG/L 
 *** End of GW052085 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW052455 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL117669  
Intended Purpose(s)Authorised Purpose(s)
DOMESTIC DOMESTICSpear Work Type : 

(Unknown) Work Status : 
Construct. Method : (Unknown) 

Owner Type : Private 
  m3.00Final Depth :  Commenced Date : 

Completion Date : 01-Feb-1981 0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  NOT KNOWN Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   LC DP354144 (144)KAHIBAHNORTHUMBERLAND
Licensed : C 354144 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 19"Latitude (S) : 6341769Northing : 
(Unknown) Elevation Source : 151° 39' 9"Longitude (E) : 374199Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing (Unknown) 0.00 0.00 30   (Unknown)

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  36 EMILY ST MARKS POINT 
 *** End of GW052455 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW054681 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL117286  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTICBore Work Type : 

(Unknown) Work Status : 
Construct. Method : (Unknown) 

Owner Type : Private 
  m6.70Final Depth :  Commenced Date : 

Completion Date : 01-Sep-1980  m6.70Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  NOT KNOWN Property : 

Salinity :  Very GoodGWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L3 DP19968 (144) KAHIBAHNORTHUMBERLAND
Licensed : 3 19968 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 25"Latitude (S) : 6341584Northing : 
(Unknown) Elevation Source : 151° 39' 10"Longitude (E) : 374227Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing P.V.C. 0.00 0.00 80   Driven into Hole

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
Sand  Sand Water Supply  0.00 6.70 6.70 

 

Remarks 
  
 *** End of GW054681 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW054886 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL118352  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTICSpear Work Type : 

Supply Obtained Work Status : 
Construct. Method : Auger 

Owner Type : Private 
  m4.00Final Depth :  Commenced Date : 

Completion Date : 01-Jan-1981 0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  NOT KNOWN Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L24 DP225286 (66)KAHIBAHNORTHUMBERLAND
Licensed : 24 225286 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 2' 51"Latitude (S) : 6342638Northing : 
(Unknown) Elevation Source : 151° 39' 29"Longitude (E) : 374706Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 (No Construction Details Found)
  Water Bearing Zones 

Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 
 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  
 *** End of GW054886 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW054897 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL118415  
Intended Purpose(s)Authorised Purpose(s)
NOT KNOWN DOMESTICBore Work Type : 

Supply Obtained Work Status : 
Construct. Method : Hand Dug 

Owner Type : Private 
  m5.00Final Depth :  Commenced Date : 

Completion Date : 01-Dec-1980 0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  N/A Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   138 KAHIBAHNORTHUMBERLAND
Licensed : P+ Port 138 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 2' 59"Latitude (S) : 6342392Northing : 
(Unknown) Elevation Source : 151° 39' 30"Longitude (E) : 374735Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 
 
1 
1 

1 
1 

Casing 
Opening 

P.V.C. 
Slots - Vertical 

0.40 
 

5.00 
0.00 

125 
125  1

Seated on Bottom
SL: 0mm; A: 0mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  
 *** End of GW054897 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW055054 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL118983  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTICSpear Work Type : 

Supply Obtained Work Status : 
Construct. Method : Driven 

Owner Type : Private 
  m3.50Final Depth :  Commenced Date : 

Completion Date :  0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  N/A Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L2 (66) KAHIBAHNORTHUMBERLAND
Licensed : L2 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 2' 49"Latitude (S) : 6342696Northing : 
(Unknown) Elevation Source : 151° 39' 21"Longitude (E) : 374498Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 (No Construction Details Found)
  Water Bearing Zones 

Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 
 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  
 *** End of GW055054 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW055847 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL117129  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTICSpear Work Type : 

Supply Obtained Work Status : 
Construct. Method : (Unknown) 

Owner Type : Private 
  m5.00Final Depth :  Commenced Date : 

Completion Date : 01-Jan-1981 0.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  N/A Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L2 DP1925 (138) KAHIBAHNORTHUMBERLAND
Licensed : L2 DP1925 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 0"Latitude (S) : 6342359Northing : 
(Unknown) Elevation Source : 151° 39' 25"Longitude (E) : 374606Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing P.V.C. 0.00 0.00 0   (Unknown)

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 (No Water Bearing Zone Details Found)
  Drillers Log 

Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 
 
  

Remarks 
  
 *** End of GW055847 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

7



 

DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW055959 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL121778  
Intended Purpose(s)Authorised Purpose(s)
DOMESTIC DOMESTICSpear Work Type : 

(Unknown) Work Status : 
Construct. Method : Jetted 

Owner Type : Private 
  m5.50Final Depth :  Commenced Date : 

Completion Date : 01-Sep-1981  m5.50Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  N/A Property : 

Salinity :  0-500 ppmGWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   L11 DP9926 (144) KAHIBAHNORTHUMBERLAND
Licensed : L11 DP9926 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 24"Latitude (S) : 6341615Northing : 
(Unknown) Elevation Source : 151° 39' 11"Longitude (E) : 374253Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing P.V.C. 0.00 0.00 80   (Unknown)

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 1.50 5.50 4.00 Unconsolidated 1.50 0.75  0-500 ppm

 Drillers Log 
Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 

Sand  Sand Water Supply  0.00 5.50 5.50 
 

Remarks 
  TDS = 150MG/L 
 *** End of GW055959 ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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DEPARTMENT OF WATER AND ENERGY 
Work Summary 

  GW057211 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL120838  
Intended Purpose(s)Authorised Purpose(s)
DOMESTIC DOMESTICSpear Work Type : 

(Unknown) Work Status : 
Construct. Method : Auger 

Owner Type : Private 
  m7.00Final Depth :  Commenced Date : 

Completion Date : 01-Mar-1981  m7.00Drilled Depth : 
  Contractor Name : 

  Driller : 
Assistant Driller's Name :  
  Standing Water Level :   -  N/A Property : 

Salinity :  (Unknown)GWMA :   -   
Yield :   GW Zone :   -   

  Site Details 
 Portion/Lot DP ParishCountySite Chosen By 

Form A :   138 KAHIBAHNORTHUMBERLAND
Licensed : P+ Port 138 KAHIBAHNORTHUMBERLAND

 Region : 20  -  HUNTER SWANSEA 9231-4NCMA Map : 
211  -  MACQUARIE - TUGGERAH LAKESRiver Basin : 1:25,000 Scale : 56/1Grid Zone : 
 Area / District : 

  Elevation : 33° 3' 5"Latitude (S) : 6342203Northing : 
(Unknown) Elevation Source : 151° 39' 19"Longitude (E) : 374452Easting : 

 56 MGA Zone : 0055C1 GS Map : GD.,ACC.MAPCoordinate Source : 
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-
Centralisers 
Construction 

ID (mm)OD (mm) To (m) From (m) IntervalType P H DetailsComponent 
 
 
1 
1 

1 
1 

Casing 
Opening 

P.V.C. 
Screen - Gauze/Mesh 

0.00 
6.10 

6.10 
7.00 

38 
38  1

(Unknown)
Stainless Steel; SL: 0mm; A: 0mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m) D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type 

 3.00 7.00 4.00 Unconsolidated 3.00 1.26  (Unknown)

 Drillers Log 
Drillers Description Comments Geological MaterialThickness(m) To (m) From (m) 

Soil
Sand
Sand
Sand

   

Soil 
Sand Coarse Clean Dry 
Sand Coarse Wet Water Supply 
Sand Coarse Water Supply 

    

0.00 
0.30 
3.00 
6.10 

0.30 
3.00 
6.10 
7.00 

0.30 
2.70 
3.10 
0.90 

 

Remarks 
  
 *** End of GW057211 ***
 *** End of Report ***

 Warning To Clients: This raw data has been supplied to the Department of Natural Resources (DNR) by drillers, licensees and other sources. The DNR does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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Appendix F 
NSW DECC Notices Search Printout 
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NSW WorkCover Records 

 





 

 

Appendix H 
Laboratory Reports 



ANALYTICAL REPORTANALYTICAL REPORT
14 April 200914 April 2009

Coffey Environments Pty LtdCoffey Environments Pty Ltd

Lot 101, 19 Warabrook BlvdLot 101, 19 Warabrook Blvd

WarabrookWarabrook

NSWNSW 23042304

Attention:Attention: Emma ColemanEmma Coleman

Your Reference:Your Reference: ENVIWARA00234ABENVIWARA00234AB

Our Reference:Our Reference: 6833068330 Samples:Samples: 3 Waters, 13 Soils3 Waters, 13 Soils

Received:Received: 01/04/0901/04/09

Preliminary Report Sent:Preliminary Report Sent: Not IssuedNot Issued

These samples were analysed in accordance with your written instructions.These samples were analysed in accordance with your written instructions.

  

For and on Behalf of:For and on Behalf of:

SGS ENVIRONMENTAL SERVICESSGS ENVIRONMENTAL SERVICES

Client Services:Client Services: Simon MatthewsSimon Matthews Simon.Matthews@sgs.comSimon.Matthews@sgs.com

Sample Receipt:Sample Receipt: Angela MamalicosAngela Mamalicos AU.SampleReceipt.Sydney@sgs.comAU.SampleReceipt.Sydney@sgs.com

Laboratory Manager:Laboratory Manager: Edward IbrahimEdward Ibrahim Edward.Ibrahim@sgs.comEdward.Ibrahim@sgs.com

Results Approved and/or Authorised by:Results Approved and/or Authorised by:
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

BTEX in Soil

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted (BTEX) 2/04/2009 2/04/2009 2/04/2009 2/04/2009 2/04/2009

Date Analysed (BTEX) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

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 <0.5 <0.5 <0.5 <0.5 <0.5 

m&p- Xylenes mg/kg <1.0 <1.0 <1.0 <1.0 <1.0 

o- Xylene mg/kg 0.6 <0.5 <0.5 <0.5 <0.5 

Total Xylenes mg/kg <1.5 <1.5 <1.5 <1.5 <1.5 

BTEX  Surrogate (%) % 72 75 74 71 81 

Page 2 of  29Page 2 of  29



PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

TRH in soil with C6-C9 by P/T 

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted (TRH C6-C9 PT) 2/04/2009 2/04/2009 2/04/2009 2/04/2009 2/04/2009

Date Analysed (TRH C6-C9 PT) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

TRH C6 - C9 P&T mg/kg <20 <20 <20 <20 <20 

Date Extracted (TRH C10-C36) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Date Analysed (TRH C10-C36) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

TRH C10 - C14 mg/kg <20 <20 <20 <20 <20 

TRH C15 - C28 mg/kg <50 <50 <50 <50 <50 

TRH C29 - C36 mg/kg <50 <50 <50 <50 <50 
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

PAHs in Soil

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Date Analysed 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Naphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

2-Methylnaphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

1-Methylnaphthalene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Acenaphthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluorene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Phenanthrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Fluoranthene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[a]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Chrysene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[b,k]fluoranthene mg/kg <0.20 <0.20 <0.20 <0.20 <0.20 

Benzo[a]pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno[123-cd ]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Benzo[ghi]perylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 

Total  PAHs (sum) mg/kg <1.7 <1.7 <1.7 <1.7 <1.7 

Nitrobenzene-d5 % 90 108 83 101 97 

2-Fluorobiphenyl % 98 105 82 103 98 

�p -Terphenyl-�d14  % 102 98 79 98 94 

Page 4 of  29Page 4 of  29



PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

OC Pesticides in Soil

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Date Analysed 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

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 (Lindane) 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 

Aldrin 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 

delta -BHC 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 

o,p-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha -Endosulfan mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

trans -Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

cis-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

trans -Nonachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

p,p-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 

o,p-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

o,p-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

beta-Endosulfan mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

p,p-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

p,p-DDT 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 

Endrin Aldehyde 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 

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

2,4,5,6-Tetrachloro-m-xylene (Surrogate % 108 98 109 102 109 
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

Metals in Soil by ICP-OES 

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted (Metals) 2/04/2009 2/04/2009 2/04/2009 2/04/2009 2/04/2009

Date Analysed (Metals) 2/04/2009 2/04/2009 2/04/2009 2/04/2009 2/04/2009

Arsenic mg/kg <3 <3 <3 <3 <3 

Cadmium mg/kg 0.6 0.6 <0.3 <0.3 0.6 

Chromium mg/kg 3.0 1.3 0.93 1.1 1.3 

Copper mg/kg 11 5.4 2.3 2.2 4.2 

Lead mg/kg 9 7 6 7 6 

Nickel mg/kg 0.7 <0.5 <0.5 <0.5 0.5 

Zinc mg/kg 33 22 11 15 18 
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

Mercury Cold Vapor/Hg Analyser 

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Extracted  (Mercury) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Date Analysed  (Mercury) 3/04/2009 3/04/2009 3/04/2009 3/04/2009 3/04/2009

Mercury mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

Organtin Compounds 

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5

Sample Matrix ------------ Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

Date Extracted 7/04/2009 7/04/2009 7/04/2009 7/04/2009

Date Analysed 7/04/2009 7/04/2009 7/04/2009 7/04/2009

Tributyltin µgSn/kg <0.5 2.3 <0.5 <0.5 

Surrogate (Tripropyltin) % 96 94 93 90 
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PROJECT:PROJECT: ENVIWARA00234ABENVIWARA00234AB REPORT NO:REPORT NO: 6833068330

BTEX in Water (µg/L) 

Our Reference: UNITS 68330-1 68330-2 68330-3

Your Reference ------------- WS1 QC1 QCA

Sample Matrix ------------ Water Water Water

Date Sampled

Depth

31/03/2009

-

31/03/2009

-

31/03/2009

-

Date Extracted (BTEX) 2/04/2009 2/04/2009 2/04/2009

Date Analysed (BTEX) 3/04/2009 3/04/2009 3/04/2009

Benzene µg/L <0.5 <0.5 <0.5 

Toluene µg/L <0.5 <0.5 0.6 

Ethylbenzene µg/L <0.5 <0.5 <0.5 

m&p-Xylene µg/L <1 <1 <1 

o-Xylene µg/L <0.5 <0.5 <0.5 

Total Xylenes µg/L <1.5 <1.5 <1.5 

Surrogate  % 78 77 80 
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TRH in water with C6-C9 by P/T 

Our Reference: UNITS 68330-1 68330-2 68330-3

Your Reference ------------- WS1 QC1 QCA

Sample Matrix ------------ Water Water Water

Date Sampled

Depth

31/03/2009

-

31/03/2009

-

31/03/2009

-

Date Extracted (TRH C6-C9 PT) 2/04/2009 2/04/2009 2/04/2009

Date Analysed (TRH C6-C9 PT) 3/04/2009 3/04/2009 3/04/2009

TPH C6-C9 P&T µg/L <40 <40 <40 

Date Extracted (TRH C10-C36) 2/04/2009 2/04/2009 2/04/2009

Date Analysed (TRH C10-C36) 2/04/2009 2/04/2009 2/04/2009

TRH C10 - C14 µg/L <100 <100 <100 

TRH C15 - C28 µg/L <200 <200 <200 

TRH C29 - C36 µg/L <200 <200 <200 
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PAHs in Water

Our Reference: UNITS 68330-3

Your Reference ------------- QCA

Sample Matrix ------------ Water

Date Sampled

Depth

31/03/2009

-

Date Extracted 2/04/2009

Date Analysed 2/04/2009

Naphthalene µg/L <0.50 

2-Methylnaphthalene µg/L <0.5 

1-Methylnaphthalene µg/L <0.5 

Acenaphthylene µg/L <0.50 

Acenaphthene µg/L <0.50 

Fluorene µg/L <0.50 

Phenanthrene µg/L <0.50 

Anthracene µg/L <0.50 

Fluoranthene µg/L <0.50 

Pyrene µg/L <0.50 

Benzo[a]anthracene µg/L <0.50 

Chrysene µg/L <0.50 

Benzo[b,k ]fluoranthene µg/L <1.0 

Benzo[a]pyrene µg/L <0.50 

Indeno[123-cd ]pyrene µg/L <0.50 

Dibenzo[ah]anthracene µg/L <0.50 

Benzo[ghi]perylene µg/L <0.50 

Total PAHs (sum) µg/L <9 

Nitrobenzene-d5 % 76 

2-Fluorobiphenyl % 90 

�p -Terphenyl-�d14  % 99 
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Inorganics 

Our Reference: UNITS 68330-1

Your Reference ------------- WS1

Sample Matrix ------------ Water

Date Sampled

Depth

31/03/2009

-

Date Extracted (Turbidity) 3/04/2009

Date Analysed (Turbidity) 3/04/2009

Turbidity NTU 0.8 

Date Extracted (pH) 2/04/2009

Date Analysed (pH) 2/04/2009

pH pH Units 8.1 
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Anions in water 

Our Reference: UNITS 68330-1

Your Reference ------------- WS1

Sample Matrix ------------ Water

Date Sampled

Depth

31/03/2009

-

Date Extracted 2/04/2009

Date Analysed 2/04/2009

Nitrate as N mg/L <2.5 

Nitrite as N mg/L <2.5 

Chloride, Cl mg/L 20,000 

Sulphate, SO4 mg/L 2,800 
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 Trace HM (ICP-MS)-Dissolved 

Our Reference: UNITS 68330-1 68330-2 68330-3

Your Reference ------------- WS1 QC1 QCA

Sample Matrix ------------ Water Water Water

Date Sampled

Depth

31/03/2009

-

31/03/2009

-

31/03/2009

-

Date Extracted (Metals-ICPMS) 2/04/2009 2/04/2009 2/04/2009

Date Analysed (Metals-ICPMS) 2/04/2009 2/04/2009 2/04/2009

Arsenic µg/L 24 9 <1 

Antimony µg/L <1 <2 [NA]

Barium µg/L 8 10 [NA]

Beryllium µg/L <1 <2 [NA]

Boron µg/L 5,000 5,000 [NA]

Cadmium µg/L <0.1 <0.2 <0.1 

Chromium µg/L 4 5 1 

Cobalt µg/L 3 2 [NA]

Copper µg/L 9 25 3 

Lead µg/L 1 <2 <1 

Manganese µg/L 6 7 [NA]

Molybdenum µg/L 13 15 [NA]

Nickel µg/L 12 40 3 

Selenium µg/L 10 210 [NA]

Zinc µg/L 34 77 43 
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Metals in water by ICP-OES 

Our Reference: UNITS 68330-1 68330-2

Your Reference ------------- WS1 QC1

Sample Matrix ------------ Water Water

Date Sampled

Depth

31/03/2009

-

31/03/2009

-

Date Extracted (Metals) 2/04/2009 2/04/2009

Date Analysed (Metals) 2/04/2009 2/04/2009

Tin (Dissolved) mg/L <0.10 <0.10 

Phosphorus (Dissolved)* mg/L <0.10 <0.10 
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Mercury Cold Vapor/Hg Analyser 

Our Reference: UNITS 68330-1 68330-2 68330-3

Your Reference ------------- WS1 QC1 QCA

Sample Matrix ------------ Water Water Water

Date Sampled

Depth

31/03/2009

-

31/03/2009

-

31/03/2009

-

Date Extracted  (Mercury) 3/04/2009 3/04/2009 3/04/2009

Date Analysed  (Mercury) 3/04/2009 3/04/2009 3/04/2009

Mercury (Dissolved) mg/L <0.0005 <0.0005 <0.0005 
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Moisture 

Our Reference: UNITS 68330-4 68330-8 68330-10 68330-14 68330-16

Your Reference ------------- SB1 - 0.0 SB2 - 0.5 SB3 - 0.0 SB4 - 0.5 QC2

Sample Matrix ------------ Soil Soil Soil Soil Soil

Date Sampled

Depth

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

0.0

31/03/2009

0.5

31/03/2009

-

Date Analysed (moisture) 2/04/2009 2/04/2009 2/04/2009 2/04/2009 2/04/2009

Moisture % 22 25 22 24 24 
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Method ID Methodology Summary

  SEO-018 BTEX / C6-C9 Hydrocarbons - Soil samples are extracted with methanol, purged and concentrated by a purge 

and trap apparatus, and then analysed using GC/MS technique. Water samples undergo the same analysis 

without the extraction step. Based on USEPA 5030B and 8260B.

 

  SEO-017 BTEX/TRH C6-C9 - Determination by Purge and Trap Gas Chromatography with Flame Ionisation Detection 

(FID) and Photo Ionisation Detection (PID). The surrogate spike used is aaa-trifluorotoluene.

 

  SEO-020 Total Recoverable Hydrocarbons - determined by solvent extraction with dichloromethane / acetone for soils 

and dichloromethane for waters, followed by instrumentation analysis using GC/FID. 

Where applicable Solid Phase Extraction Manifold technique is used for aliphatic / aromatic fractionation.

 

  SEO-030 Polynuclear Aromatic Hydrocarbons - determined by solvent extraction with dichloromethane / acetone for 

soils and dichloromethane for waters, followed by instrumentation analysis using GC/MS SIM mode.

 

  SEO-005 OC/OP/PCB - Determination of a suite of Organchlorine Pesticides, Chlorinated Organo-phosphorus Pesticides 

and Polychlorinated Biphenyls (PCB's) by liquid-liquid extraction using dichloromethane for waters, or 

mechanical extraction using acetone / hexane for soils, followed by instrumentation analysis using GC/ECD. 

Based on USEPA 8081/8082.

 

  SEM-010 Determination of elements by ICP-OES following appropriate sample preparation / digestion process. Based on 

USEPA 6010C / APHA 21st Edition, 3120B.

 

  SEM-005 Mercury - determined by Cold-Vapour AAS following appropriate sample preparation or digestion process. 

Based on APHA 21st Edition, 3112B.

 

  Ext-041 Analysis subcontracted to Advanced Analytical Australia Pty Ltd. NATA Accreditation No. 15109.

 

  PEO-800 PEO-800 - Volatile Organic Compounds and the C6-C9 Hydrocarbons fraction in waters, soils and sediments 

analysed by SGS Perth using Purge & Trap GC/MS. Method based on USEPA 8260, contained in SW846 

Update 1, July 1992.

 

  SEI-007 Turbidity - measured nephelometrically using a turbidimeter, in accordance with APHA 20th ED, 2130B.

 

  AN101 pH - Measured using  pH meter and electrode based on APHA 21st Edition, 4500-H+. For water analyses the 

results reported are indicative only as the sample holding time requirement specified in APHA was not met 

(APHA requires that the pH of the samples are to be measured within 15 minutes after sampling).

 

  SEI-038 Anions - a range of anions are determined by Ion Chromatography, in accordance with APHA 21st Edition, 

4110B.

 

  AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

 

  AN002 Preparation of soils, sediments and sludges undergo analysis by either air drying, compositing, subsampling 

and 1:5 soil water extraction where required. Moisture content is determined by drying the sample at 105 ± 

5°C.
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Method ID Methodology Summary
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

BTEX in Soil Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (BTEX) 02/04/0

9

68330-10 2/04/2009 || 

2/04/2009

LCS 02/04/09

Date Analysed (BTEX) 03/04/0

9

68330-10 3/04/2009 || 

3/04/2009

LCS 03/04/09

Benzene mg/kg 0.5 SEO-018 <0.5 68330-10 <0.5 || <0.5 LCS 94%

Toluene mg/kg 0.5 SEO-018 <0.5 68330-10 <0.5 || <0.5 LCS 91%

Ethylbenzene mg/kg 0.5 SEO-018 <0.5 68330-10 <0.5 || <0.5 LCS 88%

m&p- Xylenes mg/kg 1.0 SEO-017 <1.0 68330-10 <1.0 || <1.0 LCS 91%

o- Xylene mg/kg 0.5 SEO-018 <0.5 68330-10 <0.5 || <0.5 LCS 91%

Total Xylenes mg/kg 1.5 SEO-018 <1.5 68330-10 <1.5 || <1.5 LCS 91%

BTEX  Surrogate (%) % 0 SEO-018 94 68330-10 74 || 71 || RPD: 4 LCS 92%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

TRH in soil with C6-C9 

by P/T 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (TRH 

C6-C9 PT) 

02/04/0

9

68330-10 2/04/2009 || 

2/04/2009

LCS 02/04/09

Date Analysed (TRH 

C6-C9 PT) 

03/04/0

9

68330-10 3/04/2009 || 

3/04/2009

LCS 03/04/09

TRH C6 - C9 P&T mg/kg 20 SEO-018 <20 68330-10 <20 || <20 LCS 85%

Date Extracted (TRH 

C10-C36) 

03/04/0

9

68330-10 3/04/2009 || 

3/04/2009

LCS 03/04/09

Date Analysed (TRH 

C10-C36) 

03/04/0

9

68330-10 3/04/2009 || 

3/04/2009

LCS 03/04/09

TRH C10 - C14 mg/kg 20 SEO-020 <20 68330-10 <20 ||  [N/T] LCS 120%

TRH C15 - C28 mg/kg 50 SEO-020 <50 68330-10 <50 ||  [N/T] LCS 129%

TRH C29 - C36 mg/kg 50 SEO-020 <50 68330-10 <50 ||  [N/T] LCS 103%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

PAHs in Soil Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 03/04/0

9

68330-4 3/04/2009 || 

3/04/2009

LCS 03/04/09

Date Analysed 03/04/0

9

68330-4 3/04/2009 || 

3/04/2009

LCS 03/04/09

Naphthalene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 103%

2-Methylnaphthalene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

1-Methylnaphthalene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Acenaphthylene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 103%

Acenaphthene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 124%

Fluorene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Phenanthrene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 105%

Anthracene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 105%

Fluoranthene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 111%

Pyrene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 LCS 119%

Benzo[a]anthracene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Chrysene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || 0.11 [NR] [NR]

Benzo[b,k]fluoranthe

ne 

mg/kg 0.2 SEO-030 <0.20 68330-4 <0.20 || <0.20 [NR] [NR]

Benzo[a]pyrene mg/kg 0.05 SEO-030 <0.05 68330-4 <0.05 || <0.05 LCS 102%

Indeno[123-cd ]pyren

e 

mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Dibenzo[ah]anthrace

ne 

mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Benzo[ghi]perylene mg/kg 0.1 SEO-030 <0.10 68330-4 <0.10 || <0.10 [NR] [NR]

Total  PAHs (sum) mg/kg 1.75 SEO-030 <1.7 68330-4 <1.7 || <1.76 [NR] [NR]

Nitrobenzene-d5 %  0 SEO-030 109 68330-4 90 || 103 || RPD: 13 LCS 102%

2-Fluorobiphenyl %  0 SEO-030 109 68330-4 98 || 105 || RPD: 7 LCS 102%

�p -Terphenyl-�d

14 

%  0 SEO-030 107 68330-4 102 || 110 || RPD: 8 LCS 99%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

OC Pesticides in Soil Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 03/04/0

9

68330-8 3/04/2009 || 

3/04/2009

LCS 03/04/09

Date Analysed 03/04/0

9

68330-8 3/04/2009 || 

3/04/2009

LCS 03/04/09

HCB mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

alpha -BHC mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

gamma-BHC (Lindane) mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

Heptachlor mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 119%

Aldrin mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 116%

beta -BHC mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

delta -BHC mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 119%

Heptachlor Epoxide mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

o,p-DDE mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

alpha -Endosulfan mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

trans -Chlordane mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

cis-Chlordane mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

trans -Nonachlor mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

p,p-DDE mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

Dieldrin mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 108%

Endrin mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 114%

o,p-DDD mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

o,p-DDT mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

beta-Endosulfan mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

p,p-DDD mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

p,p-DDT mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 LCS 123%

Endosulfan Sulphate mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

Methoxychlor mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

Endrin Ketone mg/kg 0.1 SEO-005 <0.1 68330-8 <0.1 || <0.1 [NR] [NR]

2,4,5,6-Tetrachloro-m-xy

lene (Surrogate

% 0 SEO-005 102 68330-8 98 || 99 || RPD: 1 LCS 107%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Metals in Soil by ICP-OES Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (Metals) 2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Date Analysed (Metals) 2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Arsenic mg/kg 3 SEM-010 <3 [NT] [NT] 68330-1 90%

Cadmium mg/kg 0.3 SEM-010 <0.3 [NT] [NT] 68330-1 91%

Chromium mg/kg 0.3 SEM-010 <0.3 [NT] [NT] 68330-1 88%

Copper mg/kg 0.5 SEM-010 <0.5 [NT] [NT] 68330-1 88%

Lead mg/kg 1 SEM-010 <1 [NT] [NT] 68330-1 90%

Nickel mg/kg 0.5 SEM-010 <0.5 [NT] [NT] 68330-1 89%

Zinc mg/kg 0.5 SEM-010 <0.5 [NT] [NT] 68330-1 87%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Mercury Cold Vapor/Hg 

Analyser 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted  

(Mercury) 

03/04/0

9

68330-4 3/04/2009 || 

3/04/2009

68330-8 03/04/09

Date Analysed  

(Mercury) 

03/04/0

9

68330-4 3/04/2009 || 

3/04/2009

68330-8 03/04/09

Mercury mg/kg 0.05 SEM-005 <0.05 68330-4 <0.05 || <0.05 68330-8 106%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Organtin Compounds Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 07/04/0

9

68330-4 7/04/2009 || 

7/04/2009

68330-4 07/04/09

Date Analysed 07/04/0

9

68330-4 7/04/2009 || 

7/04/2009

68330-4 07/04/09

Tributyltin µgSn/kg 0.5 Ext-041 <0.5 68330-4 <0.5 || 0.6 68330-4 75%

Surrogate (Tripropyltin) % Ext-041 110 68330-4 96 || 94 || RPD: 2 68330-4 99%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

BTEX in Water (µg/L) Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (BTEX) 02/04/0

9

[NT] [NT] LCS 02/04/09

Date Analysed (BTEX) 03/04/0

9

[NT] [NT] LCS 03/04/09

Benzene µg/L 0.5 SEO-018 <0.5 [NT] [NT] LCS 104%

Toluene µg/L 0.5 SEO-018 <0.5 [NT] [NT] LCS 106%

Ethylbenzene µg/L 0.5 SEO-018 <0.5 [NT] [NT] LCS 105%

m&p-Xylene µg/L 1 PEO-800 <2 [NT] [NT] LCS 105%

o-Xylene µg/L 0.5 SEO-018 <0.5 [NT] [NT] LCS 105%

Total Xylenes µg/L 1.5 SEO-018 <1.5 [NT] [NT] LCS 105%

Surrogate  % 0 SEO-018 85 [NT] [NT] LCS 77%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

TRH in water with C6-C9 

by P/T 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (TRH 

C6-C9 PT) 

02/04/0

9

[NT] [NT] LCS 02/04/09

Date Analysed (TRH 

C6-C9 PT) 

03/04/0

9

[NT] [NT] LCS 03/04/09

TPH C6-C9 P&T µg/L 40 SEO-018 <40 [NT] [NT] LCS 101%

Date Extracted (TRH 

C10-C36) 

02/04/0

9

[NT] [NT] LCS 02/04/09

Date Analysed (TRH 

C10-C36) 

02/04/0

9

[NT] [NT] LCS 02/04/09

TRH C10 - C14 µg/L 100 SEO-020 <100 [NT] [NT] LCS 101%

TRH C15 - C28 µg/L 200 SEO-020 <200 [NT] [NT] LCS 111%

TRH C29 - C36 µg/L 200 SEO-020 <200 [NT] [NT] LCS 106%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

PAHs in Water Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 02/04/0

9

[NT] [NT] LCS 02/04/09

Date Analysed 02/04/0

9

[NT] [NT] LCS 02/04/09

Naphthalene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 91%

2-Methylnaphthalene µg/L 0.5 SEO-030 <0.5 [NT] [NT] [NR] [NR]

1-Methylnaphthalene µg/L 0.5 SEO-030 <0.5 [NT] [NT] [NR] [NR]

Acenaphthylene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 93%

Acenaphthene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 118%

Fluorene µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Phenanthrene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 109%

Anthracene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 112%

Fluoranthene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 115%

Pyrene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 124%

Benzo[a]anthracene µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Chrysene µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Benzo[b,k ]fluoranthe

ne 

µg/L 1 SEO-030 <1.0 [NT] [NT] [NR] [NR]

Benzo[a]pyrene µg/L 0.5 SEO-030 <0.50 [NT] [NT] LCS 115%

Indeno[123-cd ]pyren

e 

µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Dibenzo[ah]anthrace

ne 

µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Benzo[ghi]perylene µg/L 0.5 SEO-030 <0.50 [NT] [NT] [NR] [NR]

Total PAHs (sum) µg/L 9.0 SEO-030 <9 [NT] [NT] [NR] [NR]

Nitrobenzene-d5 %  0 SEO-030 93 [NT] [NT] LCS 89%

2-Fluorobiphenyl %  0 SEO-030 98 [NT] [NT] LCS 84%

�p -Terphenyl-�d

14 

%  0 SEO-030 104 [NT] [NT] LCS 103%
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QUALITY CONTROL UNITS LOR METHOD Blank

Inorganics 

Date Extracted 

(Turbidity) 

3/4/09

Date Analysed 

(Turbidity) 

3/4/09

Turbidity NTU 0.1 SEI-007 <0.1

Date Extracted (pH) [NT]

Date Analysed (pH) [NT]

pH pH Units 0 AN101 [NT]

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Anions in water Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 02/04/0

9

[NT] [NT] 68330-1 02/04/09

Date Analysed 02/04/0

9

[NT] [NT] 68330-1 02/04/09

Nitrate as N mg/L 0.05 SEI-038 <0.05 [NT] [NT] 68330-1 103%

Nitrite as N mg/L 0.05 SEI-038 <0.05 [NT] [NT] 68330-1 103%

Chloride, Cl mg/L 0.08 SEI-038 <0.1 [NT] [NT] 68330-1 105%

Sulphate, SO4 mg/L 0.4 SEI-038 <0.4 [NT] [NT] 68330-1 102%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

 Trace HM 

(ICP-MS)-Dissolved 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted 

(Metals-ICPMS) 

2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Date Analysed 

(Metals-ICPMS) 

2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Arsenic µg/L 1 AN318 <1 [NT] [NT] 68330-1 96%

Antimony µg/L 1 AN318 <1 [NT] [NT] 68330-1 127%

Barium µg/L 1 AN318 <1 [NT] [NT] 68330-1 98%

Beryllium µg/L 1 AN318 <1 [NT] [NT] 68330-1 98%

Boron µg/L 1 AN318 <1 [NT] [NT] 68330-1 99%

Cadmium µg/L 0.1 AN318 <0.1 [NT] [NT] 68330-1 107%

Chromium µg/L 1 AN318 <1 [NT] [NT] 68330-1 88%

Cobalt µg/L 1 AN318 <1 [NT] [NT] 68330-1 88%

Copper µg/L 1 AN318 <1 [NT] [NT] 68330-1 91%

Lead µg/L 1 AN318 <1 [NT] [NT] 68330-1 103%

Manganese µg/L 1 AN318 <1 [NT] [NT] 68330-1 95%

Molybdenum µg/L 1 AN318 <1 [NT] [NT] 68330-1 100%

Nickel µg/L 1 AN318 <1 [NT] [NT] 68330-1 92%
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QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

 Trace HM 

(ICP-MS)-Dissolved 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Selenium µg/L 2 AN318 <2 [NT] [NT] 68330-1 101%

Zinc µg/L 1 AN318 <1 [NT] [NT] 68330-1 96%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Metals in water by 

ICP-OES 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted (Metals) 2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Date Analysed (Metals) 2/04/20

09

[NT] [NT] 68330-1 2/04/2009

Tin (Dissolved) mg/L 0.1 SEM-010 <0.10 [NT] [NT] 68330-1 96%

Phosphorus (Dissolved)* mg/L 0.1 SEM-010 <0.10 [NT] [NT] 68330-1 101%

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate 

Sm#

Duplicate Spike Sm# Matrix Spike % 

Recovery

Mercury Cold Vapor/Hg 

Analyser 

Base + Duplicate + 

%RPD

Duplicate + %RPD

Date Extracted  

(Mercury) 

03/04/0

9

[NT] [NT] 68330-1 03/04/09

Date Analysed  

(Mercury) 

03/04/0

9

[NT] [NT] 68330-1 03/04/09

Mercury (Dissolved) mg/L 0.0005 SEM-005 <0.000

5

[NT] [NT] 68330-1 102%

QUALITY CONTROL UNITS LOR METHOD Blank

Hold  sample-NO test 

required 

Sample on HOLD [NT] [NT]

QUALITY CONTROL UNITS LOR METHOD Blank

Moisture 

Date Analysed 

(moisture) 

[NT]

Moisture %  1 AN002 <1
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QUALITY CONTROL UNITS Dup. Sm# Duplicate

TRH in soil with C6-C9 by 

P/T 

Base + Duplicate + 

%RPD

Date Extracted (TRH C6-C9 

PT) 

68330-4 2/04/2009 ||  [N/T]

Date Analysed (TRH C6-C9 

PT) 

68330-4 3/04/2009 ||  [N/T]

TRH C6 - C9 P&T mg/kg 68330-4 <20 ||  [N/T]

Date Extracted (TRH 

C10-C36) 

68330-4 3/04/2009 || 

3/04/2009

Date Analysed (TRH 

C10-C36) 

68330-4 3/04/2009 || 

3/04/2009

TRH C10 - C14 mg/kg 68330-4 <20 || <20

TRH C15 - C28 mg/kg 68330-4 <50 || <50

TRH C29 - C36 mg/kg 68330-4 <50 || <50
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Result CodesResult Codes

[INS][INS] :: Insufficient Sample for this testInsufficient Sample for this test [RPD]   :   Relative Percentage Difference[RPD]   :   Relative Percentage Difference

[NR][NR] :: Not RequestedNot Requested *           :*           : Not part of NATA AccreditationNot part of NATA Accreditation

[NT][NT] :: Not testedNot tested [N/A]    :   Not Applicable[N/A]    :   Not Applicable

Report CommentsReport Comments

METALS_DISSOL_W : LORs raised 2x due to sample matrix.METALS_DISSOL_W : LORs raised 2x due to sample matrix.

METALS_TRACE_W : LORs raised 2x  for sample 2 due to sample matrix.METALS_TRACE_W : LORs raised 2x  for sample 2 due to sample matrix.

TBT analysed by Advanced analytical, report No. A09/1044.TBT analysed by Advanced analytical, report No. A09/1044.

Samples analysed as received. Solid samples expressed on a dry weight basis.Samples analysed as received. Solid samples expressed on a dry weight basis.

Date Organics extraction commenced:Date Organics extraction commenced: 02/04/0902/04/09

NATA Corporate Accreditation No. 2562, Site No 4354NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery (excluding Dioxins/Furans*) Note: Test results are not corrected for recovery (excluding Dioxins/Furans*) 

This document is issued, on the Client’s behalf, by the Company under its General Conditions of Service available on request and accessible This document is issued, on the Client’s behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm.  The Client’s attention is drawn to the limitation of liability, indemnification and jurisdiction at http://www.sgs.com/terms_and_conditions.htm.  The Client’s attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.issues defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its Any other holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its 

intervention only and within the limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and this intervention only and within the limits of Client’s instructions, if any.  The Company’s sole responsibility is to its Client and this 

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Quality Control ProtocolQuality Control Protocol

Method Blank:  An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing. 

The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every 

20 samples.20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is 

processed at least every 10 samples.processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction 

efficiency and percent recovery in each sample.efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metals by ICP after the extraction/digestion 

process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with process; the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with 

the instruments.the instruments.

Laboratory Control Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document 

laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS laboratory performance. When the results of the matrix spike analysis indicates a potential problem due to the sample matrix itself, the LCS 

results are used to verify that the laboratory can perform the analysis in a clean matrix.results are used to verify that the laboratory can perform the analysis in a clean matrix.

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s). The spiking occurs prior to sample preparation 

and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance CriteriaQuality Acceptance Criteria

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be foundThe QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found

here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdfhere: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf
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DATA COMPLETENESS 

Field Considerations 

 Yes / No Comment 

Were all critical locations 
sampled? 

Yes  

Were all critical depths sampled? Yes Deeper samples unable to be retrieved in some 
instances.  

Were the SOPs appropriate and 
complied with? 

Yes  

Was the sampler adequately 
experienced? 

Yes  

Was the field documentation 
complete? 

Yes  

Is a copy of the signed chain of 
custody form for each batch of 
samples included? 

Yes Refer to Appendix H.  

Laboratory Considerations 

 Yes / No Comment 

Were all critical samples 
analysed according to sampling 
plan? 

Yes Samples analysed from shallower depths to target 
potential contamination.   

Were analytes analysed as per 
sampling plan? 

Yes  

Were the laboratory methods 
appropriate? 

Yes  

Were the laboratory methods 
adopted NATA endorsed? 

Yes  

Was the NATA Seal on the 
laboratory reports?  

Yes  

Were the laboratory reports 
signed by an authorised person? 

Yes  

Were the laboratory PQLs below 
the criteria? 

No Seven analyte PQLs were above adopted criteria 
for OCPs and PAH. These analytes had 



concentrations below the PQL.     

Was sample documentation 
complete? 

Yes  

Were sample holding times 
complied with? 

Yes  

COMPLETENESS CONCLUSION 

 Yes / No Comment 

Was data adequately complete? Yes  

DATA COMPARABILITY  

Field considerations 

 Yes / No Comment 

Was there more than one 
sampling round? 

No  

Were the same sampling 
methodology and SOPs used for 
all sampling? 

Yes  

Was all sampling undertaken by 
the same sampler? 

Yes  

Were sample containers, 
preservation, filtering the same? 

Yes  

Could climatic conditions 
(temperature, rainfall, wind) have 
influenced data comparability? 

Yes Waters of Lake Macquarie are well mixed and 
highly mobile. This is not considered to effect the 
sediment samples however.  

Were the same types of samples 
collected (filtered, size fractions 
etc) for each media? 

Yes  

 



Laboratory Considerations 

 Yes / No Comment 

Were the same analytical 
methods used (including clean 
up)? 

Yes  

Were the PQLs the same?  Yes  

Were the same laboratories 
used?  

No Analysis of Tributyltin subcontracted to Advanced 
Analytical Australia by SGS.  

Were the units reported the 
same? 

Yes  

COMPARABILITY CONCLUSION 

 Yes / No Comment 

Was data adequately 
comparable? 

Yes  

 

DATA REPRESENTATIVENESS  

Field Considerations 

 Yes / No Comment 

Was appropriate media 
sampled? 

Yes  

Was all media identified 
sampled? 

Yes Lake sediment and water sampled as per sampling 
plan.  

Were the samples properly and 
adequately preserved? This 
includes keeping the samples 
chilled, where applicable. 

Yes  

Were the samples in proper 
custody between the field and 
reaching the laboratory?  

Yes  

Were the samples received by 
the laboratory in good condition? 

Yes  

 

 



Laboratory Considerations 

 Yes / No Comment 

Were all samples analysed 
according to SAQP? 

NA There was no SAQP for this assessment. 

REPRESENTATIVENESS CONCLUSION 

 Yes / No Comment 

Was data adequately 
representative? 

Yes  

DATA PRECISION AND ACCURACY 

Field considerations 

 Yes / No Comment 

Were the SOPs appropriate and 
complied with? 

Yes Based on available Coffey Environments Standard 
Operating Procedures.   

 



Laboratory Considerations for Sediment 

 Metals TPH Tributyltin BTEX PAH OCP 

Primary 4 4 4 4 4 4 

Field QA/QC       

Intralab Dup  1, 25% 1, 25% 1, 25% 1, 25% 1, 25% 1, 25% 

Interlab Dup  1, 25% 1, 25% 1, 25% 1, 25% 1, 25% 1, 25% 

Trip Spike NA NA NA NA NA NA 

Trip Blank NA NA NA NA NA NA 

Wash Blanks 1 1 1 1 1 1 

LAB QA/QC       

Lab Blanks 1 1 1 1 1 1 

Lab Dups 1 2 1 1 1 1 

Matrix Spikes 1 1 1 1 1 1 

Lab Control 0 1 0 1 1 1 

Surrogate 1 0 1 1 0 1 

 

Laboratory Considerations for Water 

 TPH BTEX Nitrate Nitrite 17 Metals 
(ANZECC) 

Sulphate  

 

Phosphorous 

 

Chloride 

 

Primary 1 1 1 1 1 1 1 1 

Field 
QA/QC 

        

Intralab 
Dup  

1, 
50% 

1, 50% NA NA 1, 50%  NA NA NA 

Interlab 
Dup 

NA NA NA NA NA NA NA NA 

Trip Spike NA NA NA NA NA NA NA NA 



Trip Blank NA NA NA NA NA NA NA NA 

Wash 
Blanks 

NA NA NA NA NA NA NA NA 

LAB 
QA/QC 

        

Lab Blanks 1 1 0 0 0 0 0 0 

Lab Dups 0 0 0 1 0 1 0 1 

Matrix 
Spikes 

0 0 1 1 1 1 0 1 

Lab 
Control 

1 1 0 0 0 0 0 0 

Surrogate 0 1 0 0 0 0 0 0 

 

  



 

 Yes / No Comment 

Field QA/QC   

Were an adequate number of 
field duplicates analysed? 

Yes Refer to above table. Soil duplicate samples 
exceeded the requirement of 1 duplicate per 10 
primary samples.  

Were the RPDs of the field 
duplicates within control limits? 

No RPDs for metals exceeded the control limit in the 
following samples: 

• Duplicate pair SB1 0.0m and QC2 recorded RPDs 
for chromium (70%), copper (89%), lead (40%) 
and zinc (59%). These are considered to be due 
to heterogeneous distribution of metals within the 
sediments; 

• Duplicate pair WS1 and QC1 recorded RPDs for 
arsenic (91%), copper (94%), nickel (108%), 
selenium (182%), and zinc (77%). 

 

Were an adequate number of 
trip blanks analysed? 

No No trip blanks were dispatched with the samples  

Were the trip blanks free of 
contaminants 

NA  

Were an adequate number of 
trip spikes analysed? 

No No trip spikes were dispatched with the samples  

Were the trip spikes recoveries 
within control limits? 

NA  

Were an adequate number of 
wash blanks analysed? 

Yes One wash blank analysed for one day of sampling.  

Were the wash blanks free of 
contaminants? 

No Trace metals and toluene were detected. This may 
be due to grease being present on the piston sampler 
or within the wash blank water. Taking into account 
the concentrations of metals and toluene in the 
sediment samples, it is considered that their 
detection in the wash blank does not affect the 
usability of the data.  

Lab QA/QC   

Were an adequate number of 
laboratory blank samples 

Yes  



analysed? 

Were the blanks free of 
contaminants? 

Yes  



 

Were an adequate number of 
laboratory matrix spikes and 
laboratory control samples 
analysed? 

Yes  

Were an adequate number of 
surrogate spike samples 
analysed? 

Yes  

Were the spikes recoveries 
within control limits? 

Yes  

Were an adequate number of 
laboratory duplicates 
analysed? 

Yes  

Were the laboratory duplicate 
RPDs within control limits? 

Yes  

 

PRECISION AND ACCURACY CONCLUSION 

 Yes 
/ No

Comment 

Was soil data adequately 
precise? 

Yes  

Was soil data adequately 
accurate? 

Yes  

Was groundwater data 
adequately precise? 

Yes  

Was groundwater data 
adequately accurate? 

Yes  



Table D1: Laboratory Methodologies (SGS) 

Analysis Method Based On NATA Registered 

TPH C6-C9/BTEX Based on USEPA 8260 Yes 

TPH C10-C36 Based on USEPA 8015B Yes 

PAH Based on USEPA 8270 Yes 

Metals Based on USEPA 200.7 (soil) 
/ USEPA 6020A (water) 

Yes 

OCP  Based on USEPA 8080/8140 Yes 

PCB Based on USEPA 8080 Yes 

 

Table D2: Holding Times (SGS) 

Soil Analysis Holding Time Maximum Time Between 
Sampling and Extraction 

Holding Times Met 

TPH C6-C9/BTEX 14 days 1 days Yes 

TPH C10-C36 14 days 3 days Yes 

PAH 14 days 3 days Yes 

Metals 6 months 2 days Yes 

OCP  14 days 3 days Yes 

 




