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EXECUTIVE SUMMARY 
 
Restifa & Partners Pty Ltd, on behalf of B & M Lopreiato, commissioned Environmental 
Investigation Services (EIS), a division of Jeffery & Katauskas Pty Ltd (J&K), to undertake a 
preliminary Stage 1 environmental site assessment for the proposed commercial/retail 
development at 2316-2320 Silverdale Road, Silverdale.  A preliminary salinity assessment was 
undertaken in conjunction with the preliminary environmental site assessment and the results 
have been included within this report.  The site is identified as Lots 199 and 200 DP 1092447.  
‘The site’ for the purposes of this investigation has excluded the bushland in the east section of 
2316 Silverdale Road. 
 
At the time of the investigation the site included three sections: 

1. The north-west section was occupied by a service station and small shopping centre; 
2. The south-west section was occupied by a house and associated yards; and 
3. The east section was occupied by vacant paddocks, dams and a nursery. 

 
Petrolink Pty Ltd and IT Environmental have previously undertaken environmental investigations 
at the site.  the investigations indicated the following: 

• TPH contamination is present in soils up to 2m deep within the service station canopy 
footprint; 

• TPH contamination was encountered in groundwater at the service station; and 
• The fill in the area immediately south of the shopping centre is free of significant 

contamination (EIS note no analysis for asbestos was included in the assessment of fill). 
 
The search of historical information has indicated the following: 
• The site has been predominantly used for rural and residential purposes since at least 

1955; 
• The north-west corner of the site has been occupied by a service station since at least 

1970; 
• Three USTs in the service station were replaced in 2004; 
• Five petrol/diesel USTs are located in the service station site and a waste oil UST is 

located at the rear (east) of the mechanics workshop; 
• The north-west section of the site has been occupied by a shopping centre since at least 

2000.  Several smaller buildings were demolished to make way for the shopping centre; 
• A (former) dam, located immediately east of the house in the south-west section of the 

site, was filled between 1978 and 1994; 
• The old house in the south west section was demolished in approximately 2002 and a 

new house constructed;  
• The area immediately south of the shopping centre was filled in approximately 2006; and 
• There are no recorded notices listed on the NSW DECCW CLM or POEO register. 
 
Elevated concentrations of PAHs were encountered in the fill material at BH22, located to the 
east of the house.  EIS consider that the PAH contamination is likely to be associated with ash 
in the fill material.  Historical information indicated that this area was formerly occupied by a 
dam that has been subsequently filled.  Further investigation will be required to better assess 
the nature and extent of this contamination.  As the area is grassed and based on the 
contaminant exposure pathway (inhalation and ingestion), EIS consider that the PAH 
contamination poses a low risk to human health in its current form. 
 
Elevated concentrations of contaminants were not encountered in the remaining soil samples 
analysed for the investigation.  All results were below the site assessment criteria (SAC).  
Based on the results, EIS are of the opinion that the potential for significant widespread soil 
contamination at the site is relatively low. 
 



 

 

Petroleum Hydrocarbon (TPH) contamination is known to exist beneath the canopy footprint (IT 
Environmental 2005).  EIS sampled from boreholes drilled around the service station.  No TPH 
contamination was detected in the EIS boreholes, however VOCs were detected in the BH4 
(located immediately south of the service station) samples using a photo-ionisation detector.  
Based on these results, EIS consider the potential for significant migration of contamination 
through soils to be low.  Further assessment should be undertaken in the vicinity of BH4 to 
better assess the VOC detections in the BH4 samples. 
 
EIS consider the potential for significant, widespread asbestos contamination to be low. 
 
Based on the results of the assessment, the fill material is classified as 'General Solid Waste 
(non-putrescible)' according to the criteria outlined in Waste Classification Guidelines 2009.   
 
The natural silty clay/silty sandy clay and underlying shale bedrock at the site is considered to 
be virgin excavated natural material (VENM).  This classification is not applicable to natural soil 
beneath the canopy of the service station as these soils are known to be contaminated with 
TPH. 
 
The results of the salinity assessment indicate that the majority of fill and natural soils at the site 
are non-saline and generally non-aggressive to structures.  A small number of results indicate 
slightly saline and mildly to moderately aggressive conditions. 
 
Based on the proposed development details provided, EIS consider that no detailed salinity 
management plan is necessary for the proposed development.  Use of the NSW 
Government/Landcom Blue Book, Managing Urban Stormwater – Soil and Construction (2004, 
4th Ed1), as a guide to prepare soil and water management plans. The approved plan and 
subsequent works are to be supervised by appropriately qualified experienced personnel. 
 
The Petrolink 2011 assessment of the groundwater in the vicinity of the service station 
encountered elevated concentrations of TPH in the groundwater in two monitoring wells.  As 
the monitoring wells were not developed prior to samples Petrolink considered that 
contamination may have accumulated in the wells.  Petrolink concluded that GWMW1 and 
GWMW4 should be ‘purged and allowed to re-charge with groundwater and then fresh samples 
be taken for analysis to determine current conditions as opposed to accumulation’.  EIS 
consider that all wells at the site should be developed and re-sampled using low-flow 
equipment.  Following receipt of the results, a remedial strategy may be required for impacted 
groundwater at the site. 
 
Water samples obtained from the two large dams on the site were analysed for the potential 
contaminants of concern identified at the site.  Elevated concentrations of contaminants were 
not encountered in the water samples analysed for the investigation.  All results were below the 
SAC.  Based on the results of the assessment, EIS consider that the potential for significant, 
contamination of water in the dams is relatively low.   
 
Dewatering of the dams is likely to be required prior to commencement of construction works 
at the site.  Additional testing should be undertaken to confirm suitable disposal option, 
however, based on available data EIS consider that spraying the water over the site surface is 
likely to be suitable disposal option.  
 
Based on the scope of work undertaken for this assessment EIS consider that the site can be 
made suitable for the proposed development provided that the following recommendations are 
implemented: 

                                         
1 Managing Urban Stormwater – Soil and Construction, NSW Government/Landcom, 2004 (4th Ed) (Blue 
Book 2004) 



 

 

• Additional assessment of the nature and extent of the PAH contaminated fill material east 
of the house; 

• Additional assessment immediately south of the service station in the vicinity of BH4 for 
VOCs; 

• Additional assessment of groundwater conditions in the vicinity of the service station; 
• If groundwater contamination is encountered a remediation action plan (RAP) should be 

prepared for the proposed development.  In the event that the contamination can be 
managed without remediation, an Environmental Management Plan (EMP) should be 
prepared for the service station site; 

• Prepare an appropriate occupational health and safety plan for the contaminants 
encountered at this site; and 

• Undertake inspections during demolition and excavation works to assess any unexpected 
conditions or subsurface facilities that may be discovered between investigation 
locations.  This should facilitate appropriate adjustment of the works programme and 
schedule in relation to the changed site conditions.  Inspections should be undertaken by 
experienced environmental personnel.   

 
EIS note the requirement to obtain groundwater samples from at least three locations around 
UPSS every 6 months throughout continued operation. 
 
The conclusions presented in this report have been made within the limitations of the scope of 
works undertaken for the investigation.  The conclusions and recommendations should be read 
in conjunction with the limitations presented in the body of the report.   
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1 INTRODUCTION 

Restifa & Partners Pty Ltd, on behalf of B & M Lopreiato, commissioned Environmental 
Investigation Services (EIS), a division of Jeffery & Katauskas Pty Ltd (J&K), to 
undertake a preliminary Stage 1 environmental site assessment for the proposed 
commercial/retail development at 2316-2320 Silverdale Road, Silverdale.   
 
The site is identified as Lots 199 and 200 DP 1092447 and at the time of this 
investigation was occupied by a service station, a shopping centre, a house and a 
nursery.  The site location is shown on Figure 1 and the investigation was confined to 
the development site boundaries as shown on Figure 2.  ‘The site’ for the purposes of 
this investigation has excluded the bushland in the east section of 2316 Silverdale 
Road. 
 
A preliminary salinity assessment was undertaken in conjunction with the preliminary 
environmental site assessment and the results have been included within this report. 
 
The screening was undertaken generally in accordance with an EIS proposal (Ref: 
EP5575KH2) of 1 June 2011 and written acceptance from Restifa & Partners Pty Ltd, 
on behalf of B & M Lopreiato, of 8 June 2011. 
 

1.1 Proposed Development Details  

The proposed development includes demolition of the existing shopping centre, 
excluding the service station, in the north-west section of the site.  The proposal 
includes construction of a larger shopping centre over the majority of the west section 
of the site.   
 
No development is proposed in the east section of the site, however, this area has 
been marked as a potential future development site.   
 

1.2 Previous Investigation Reports and Documents 

Petrolink Pty Ltd and IT Environmental have previously undertaken environmental 
investigations at the site.  The investigation reports and documents prepared are as 
follows: 
• “Groundwater Contamination Assessment, Silverdale Road, Silverdale, NSW 

2752”, dated May 20112;  

                                         
2 Referred to as Petrolink 2011 Report 
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• “Phase 2 Soil Contamination Assessment, 2320 Silverdale Road, Silverdale NSW 
2752”, dated 11 November 20093; and 

• “Tank Excavation Assessment & Soil Validation Report, Mobil Silverdale Service 
Station (NN4791), 2320 Silverdale Road, Silverdale, NSW 2752”, Ref: 
J109942D, dated 29 April 20054. 

 
A summary of the assessments is presented in Section 4 of this report.  This report 
should be read in conjunction with the above reports.   
 

1.3 References to the State Body for Environmental Regulation 

Over the past few years the environmental regulatory body has undergone a number of 
name changes, including: 
• Environmental Protection Authority (EPA); 
• Department of Environment and Conservation (DEC); 
• Department of Environment and Climate Change (DECC); and 
• Department of Environment, Climate Change and Water (DECCW). 
 
The department is currently known as the Office of Environment and Heritage (OEH). 
 
 
 

                                         
3 Referred to as Petrolink 2009 Report 
4 Referred to as IT Environmental 2005 Report 



Stage 1 Preliminary Environmental Site 
Assessment 
Proposed Commercial/Retail Development 
2316-2320 Silverdale Road, Silverdale 

- 3 - 

 
 
 
 

 

 

Ref: E24004KHrpt 
Last printed 27/07/2011 

JULY 2011 

 

2 OBJECTIVES AND SCOPE OF WORK 

2.1 Objectives 

The primary objectives of the investigation were to: 
• Assess the potential risk of significant widespread contamination of the site; 
• Assess the soil contamination conditions at the site in relation to the proposed 

commercial/retail land use; 
• Undertake a waste classification assessment for off-site disposal of excavated 

soil associated with the proposed development works;  
• Prepare a report presenting the results of the assessment generally in accordance 

with the NSW EPA (now DECCW) Guidelines for Consultants Reporting on 
Contaminated Sites (19975) and State Environmental Planning Policy No.55 – 
Remediation of Land (19986); and 

• Undertake a preliminary assessment of salinity conditions.  The assessment was 
undertaken generally in accordance with procedures outlined in the DLWC (now 
DECCW) publication Site Investigations for Urban Salinity (20027). 

 

2.2 Scope of Work 

The scope of work undertaken to achieve the objective included: 
1. Review the salinity map for western Sydney 
2. Review of historical aerial photographs; 
3. Review of historical land title records; 
4. Search of the NSW OEH public register for notices on the site under Section 58 

of the Contaminated Land Management Act (19978); 
5. Search of the NSW OEH public register (POEO) for licences, applications or 

notices for the site; 
6. Search of the NSW OEH public register for sites notified to the NSW OEH under 

the Guidelines on the Duty to Report Contamination9; 
7. Search of WorkCover databases for licenses to store dangerous goods, including 

underground fuel storage tanks (USTs); 
8. Review of Wollondilly Shire Council historical development applications (DA) and 

building approvals (BA) records for the site; 
                                         
5 Guidelines for Consultants Reporting on Contaminated Sites, NSW EPA (now DECCW), 1997 (Reporting 
Guidelines 1997)  
6 State Environmental Planning Policy No. 55 – Remediation of Land, NSW Government, 1998 (SEPP55) 
7 Site Investigations for Urban Salinity, Department of Land and Water Conservation (DLWC) [now 
DECCW], 2002 (DLWC 2002) 
8 Contaminated Land Management Act, NSW Government Legislation, 1997 (CLM Act 1997) 
9 Guidelines on the Duty to Report Contamination, NSW Government Legislation, 2008 (Duty to Report 
Contamination 2008) 
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9. Purchase and review of the Section 149 (2 and 5) Planning Certificate (s149) for 
the site; 

10. Review of regional geology and groundwater conditions, including the location of 
registered groundwater bores and major underground services in the vicinity of 
the site; 

11. Walkover inspection of the site and immediate surrounds to identify potential 
contamination sources; 

12. Design and implementation of a field sampling program;  
13. Laboratory analysis of selected soil and dam water samples; and 
14. Preparation of a report presenting the results of the assessment together with 

recommendations and comments on the suitability of the site for the proposed 
development. 

 
Field work for this investigation included drilling, soil sampling and dam water sampling 
was undertaking on 29 and 30 June 2011. 
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3 SITE INFORMATION 

3.1 Site Identification 

The site identification details are summarised in the following table: 

 
Site Owner: Bruno and Maria Lopreiato 
Site Address: 2316-2320 Silverdale Road, Silverdale 
Lot & Deposited Plan: Lots199 and 200 DP 1092447 
Current Land Use: Residential/Commercial/Retail 
Proposed Land Use: Commercial/Retail 
Local Government Authority: Wollondilly Shire Council 
Current Zoning: RU2 Rural Landscape 
Site Area (development site): Approximately 46,000m2 
AHD: Approximately 160m 
Geographical Location (MGA): N: 6247380  E: 279820  (approximately) 
Site Locality Plan: Refer to Figure 1 
Borehole Location Plan: Refer to Figure 2 

 

3.2 Site Description 

The site is located to the east of Silverdale Road, which forms an approximate 
ridgeline.  The area east of Silverdale Road falls to the east and north-east at 
approximately 1-2°.  The site generally falls to the east at approximately 1-2°, 
however the shopping centre area had been levelled.  2320 Silverdale Road included 
the north-west section of the site.  2316 Silverdale Road included the south-west and 
east sections of the site. 
 
At the time of the investigation the site included three sections: 

4. The north-west section was occupied by a service station and small shopping 
centre; 

5. The south-west section was occupied by a house and associated yards; and 
6. The east section was occupied by vacant paddocks, dams and a nursery. 

 
A service station was located in the north-west corner of the site and included a small 
shop and a mechanics workshop immediately north of the shop.  A canopy extended 
west from the shop over four bowser stations.  The canopy partially covered a 
concrete apron that extended to the west boundary of the site.  Based on fill/dip points 
in the pavement up to approximately five underground storage tanks (USTs) were 
located in the concrete apron area, immediately north of the canopy.  One above 
ground storage tank (AST) was located on the north boundary of the service station 
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and was used for storage of LPG.  A small parking area and grassed area was located 
east of the mechanics workshop (rear of service station) and included a small chicken 
coup.  A backhoe and several cars were parked in this area.   
 
Part of the shopping centre was located east of and adjoined the service station shop 
and included a coffee shop, dvd rental shop and public bathroom.  A concrete paved 
car park was located to the south of the service station building and extended to a 
shopping centre building.  The building housed retail premises on the ground floor 
including a bakery, supermarket and real estate office.  The first floor housed 
commercial office space.  The car park area extended south along the west site 
boundary to an unpaved parking area.  The shopping centre and car park area appeared 
to have been filled to create a level platform.  The area was retained along the east 
side by a concrete wall approximately 1-2m high.  Septic tanks were located at the 
south-east corner of the shopping centre.  A vacant and grassed area was located 
immediately south of the shopping centre and east of the unpaved parking area.  The 
grassed area included fill mounds at the east end and appeared to have been filled to 
create a level platform.  Batter slopes retained the grassed area on the south and east 
sides and were up to approximately 2.5m high.  EIS understand a soak away pit, filled 
with gravel and boulders, was located in the north section of the grassed area and was 
used to dispose of waste water from the adjacent hair dressers.   
 
A single storey brick house was located in the south-west section of the site and was 
surrounded by grassed yards with scattered trees.  Two septic tanks were located at 
the rear (east) of the house.  A corrugated iron shed was located to the north-west of 
the house.   
 
Vacant paddocks were located to the east of the shopping centre and house.  Ash was 
observed in some areas of the paddocks and appeared to be associated with on-ground 
fires.  A dam was located in the south-east section of the paddocks.  The area 
immediately east of the paddocks was being leased by the adjacent nursery to the 
south and was occupied by rows of plants.  Trees were scattered around the 
boundaries of the paddocks and nursery.  
 

3.2.1 Surrounding Land Use 

Rural areas were located to the north and west of the site.  The area north was 
predominantly vacant and grassed and appeared to be used for grazing.  The area 
west, beyond Silverdale Road, included rural/residential premises.  EIS noted that 
signage indicated that a large parcel of land on the west side of Silverdale Road had 
been approved for commercial/industrial development.  A nursery was located to the 
south of the site and included greenhouses and some very large dams.  Bushland was 
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located to the east of the site and included a smaller dam located adjacent to the 
south-east corner of the site.  The dam was located within the boundaries of 2316 
Silverdale Road. 
 

3.2.2 Underground Services 

The ‘Dial Before You Dig’ (DBYD) plans and the electronic scan indicated that services 
at the site were generally limited to the shopping centre area.  The predominant 
underground services included Telstra and water.  Septic tanks were also associated 
with the shopping centre and house. 
 

3.3 Interviews with Site Personnel 

The site owner and operator, Mr Bruno Lopreiato, indicated the following about the 
site: 

• The grassed area had been filled with ‘clean’ material that has been 
subsequently sampled and tested for contamination.  No contamination was 
encountered; and 

• A section of the filled area was excavated and replaced with gravel and 
boulders to enable disposal of waste water from the adjacent hairdressers.   

 

3.4 Regional Geology 

The geological map of Penrith (199110) indicates the site to be underlain by Ashfield 
Shale of the Wianamatta Group, which typically consists of dark grey to black 
claystone-siltstone with fine sandstone-siltstone laminate.  Smaller areas of Bringelly 
Shale of the Wianamatta Group (which typically consists of shale, carbonaceous 
claystone, claystone, laminite, fine to medium grained lithic sandstone, rare coal and 
tuff) and Minchinbury Sandstone (which typically consists of fine to medium grained 
quartz-lithic sandstone). 
 

3.5 Hydrogeology 

NSW Office of Water11 records were researched for the investigation and indicated that 
thirteen registered groundwater bores lie within 1km of the site.  The groundwater 
works summaries and a map indicating the location of the bores in relation to the site 
are attached in Appendix C.  The details are summarised in the following table: 

                                         
10 1:100,000 Geological Map of Penrith (Series 9030), Department of Mineral Resources (1991) 
11 http://www.waterinfo.nsw.gov.au/gw/, visited on 26 July 2011 
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Ref No Approximate 

Distance 
from site (m) 

Approximate 
Direction from 

site 

Gradient 
from site 

Depth 
(m) 

Registered 
Purpose 

GW109736- 
GW109743 

In service 
station  

N/A N/A 6.9-9 Monitoring Bore 

GW072304 150 South Cross 162.5 Domestic 
GW108775 400 South Cross 180 Domestic Stock 
GW101239 250 North Cross 180 Domestic Stock 
GW104543 1000 East Down 42.7 Domestic Stock 
GW103835 1000 East Down 48.8 Domestic Stock 

 
The stratigraphy of the site is expected to consist of residual clayey soils overlying 
relatively shallow bedrock.  Based on these conditions and the results of the 
groundwater bore search shallow groundwater is not considered to be a significant 
resource in the immediate area of the site.  Deeper groundwater, unlikely to have been 
impacted by surficial activities, may be a resource in the area. 
 

3.6 General Geological Information and Background on Salinity 

Salinity is the accumulation and concentration of salt at or near the ground surface or 
within surface water bodies.  Salt is naturally present in the landscape through 
deposition of salt from the ocean in coastal areas and through weathering of bedrock 
that contains salt, accumulated during deposition of original sediments in a prehistoric 
marine environment.  The salts are commonly soluble chlorides, sulphates or 
carbonates of sodium and magnesium. 
 
Salinity becomes a problem in urban areas when changes in the land use result in 
changes to the way water moves through the environment.  This can result in 
vegetation die-back, decreases in water quality and damage to urban infrastructure.  In 
Sydney, salinity issues are typically associated with the Wianamatta Group shales and 
their derived soil landscapes. 
 
The natural vegetation of western Sydney is dominated by large isolated trees with 
deep root systems that remove subsurface moisture.  Slow rates of percolation 
through the relatively impermeable clay soil and uptake of a large proportion of rainfall 
by the trees results in limited recharge of the groundwater system by rainfall.  The 
depth to groundwater has developed a natural equilibrium and there is little tendency 
for salt contained in the groundwater or subsoils to rise to the surface. 
 
Urban development commonly results in changes in the water distribution within the 
landscape.  Removal of deep rooted tree species during development and replacement 
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with urban infrastructure, houses and industrial developments reduces the mechanism 
for the removal of subsurface moisture. 
 
The development of urban salinity is commonly associated with changes in the way 
water is cycled through the environment (rainfall, surface run-off, water infiltration and 
groundwater system).  An increase in the quantity of water reaching the groundwater 
table as a result of vegetation clearance, irrigation of parklands, leaking water 
infrastructure and changes in drainage patterns, can cause a relatively rapid rise in the 
groundwater table.  Earthworks that include excavation of natural soil profiles and 
exposure of more saline subsurface soils or shale bedrock may also result in an 
increase in salt concentrations at the ground surface.  Construction of roads, pipelines 
and buildings commonly results in removal of topsoil leading to exposure of the 
subsoils and interception of surficial and shallow subsurface drainage.  In addition, 
over-irrigation of urban gardens, leaking water infrastructure and concentrated drainage 
patterns can result in increased water movement through the subsoil to the 
groundwater system leading to a relatively rapid rise in the groundwater table. 
 
A rise in groundwater levels and impediments to subsurface drainage patterns can 
transport salt formerly stored in the bedrock to the surficial soil profile.  This may result 
in salt encrustation of exposed soils, building foundations, roads, drainage 
infrastructure and corrosion of metal, concrete and other building materials.  Increasing 
salt concentrations in surficial soils and consequently in surface waters may also result 
in die-off of the existing vegetation, further reducing the hydrological load on the 
groundwater system and resulting in further groundwater table rises. 
 
Salinity is generally associated with the Wianamatta Shale Group in Western Sydney 
and may also be evident in tertiary alluvial sediments located adjacent to drainage 
lines. 
 

3.7 Soil 

The Soil Landscape Map of Penrith (199012) indicates that the site is located within the 
Luddenham soil landscape.  Luddenham soils are characterised by high erodibility, 
moderate reactivity and localised areas of highly plastic, impermeable soil. 
 

                                         
12 1:100,000 Map - Soil Landscapes of the Penrith Sheet 9030, Soil Conservation Service of NSW [now 
DECCW], 1990 (Soil Landscapes Map 1990) 
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3.8 Salinity Hazard Map 

The site is located in an area of Western Sydney included in the Salinity Potential in 
Western Sydney Map (200213).  The map indicates that the site is located in a region 
of moderate salinity potential and adjacent to an area of high salinity potential.  
 
The moderate classification is attributed to scattered areas of scalding and indicator 
vegetation, in areas where concentrations have not been mapped.  Saline areas may 
occur in this zone, which have not been identified or may occur if risk factors change 
adversely.   
 

                                         
13 1:100,000 Map – Salinity Potential in Western Sydney, Department of Infrastructure, Planning and 
Natural Resources (DIPNR) [now DECCW], 2002 (Salinity Potential Map 2002) 
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4 SUMMARY OF PREVIOUS INVESTIGATIONS 

4.1 Groundwater Contamination Assessment (Petrolink 2011) 

Petrolink obtained groundwater samples using disposable bailers from four monitoring 
wells in the service station site (GWMW1 to GWMW4).   The samples were analysed 
for TRH, BTEX and PAHs.  Elevated concentrations of TRH and PAHs were 
encountered in the samples from GWMW1 and GWMW4, located adjacent to the door 
of the mechanics workshop and adjacent to the exit driveway in the south-west corner 
of the service station, respectively.  Concentrations encountered in the remaining 
samples, located adjacent to the service station shop and at the rear of the mechanics 
workshop, were less than the assessment criteria. 
 
Petrolink noted that GWMW1 was located within the UST pit and was likely to have 
been impacted by collection of small fuel spills/leaks over time. 
 
Petrolink concluded that GWMW1 and GWMW4 should be ‘purged and allowed to re-
charge with groundwater and then fresh samples be taken for analysis to determine 
current conditions as opposed to accumulation’.  
 

4.2 Phase 2 Soil Contamination Site Assessment (Petrolink 2009) 

The assessment included soil sampling at nine locations in the filled area immediately 
south of the shopping centre and analysis of fifteen soil samples.  The samples were 
analysed for heavy metals, TPH, BTEX, PAHs, Phenols, OC Pesticides, OP pesticides 
and PCBs.  The laboratory results were compared to the criteria for ‘standard 
residential with accessible soils’ land use, as the proposed development details were 
unknown at the time of reporting.  Trace concentrations of TPH (C10-C36) were 
identified in three samples, below the assessment criteria.  The concentrations of all 
contaminants were less than the assessment criteria. 
 
Petrolink concluded that ‘the compacted soil is suitable for its current use and does not 
require remediation’. 
 
EIS consider that analysis for asbestos should have been undertaken as part of this 
assessment; However, we note that no fibre-cement fragments or sheets were noted 
as present in the fill. 
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4.3 Tank Excavation Assessment & Soil Validation Report (IT Environmental 2005) 

In 2004 and 2005 IT Environmental undertook removal of three USTs and validation at 
a former Mobile service station, located at 2320 Silverdale Road, Silverdale.  Five USTs 
were identified on site, however, only three were removed.  Two of the USTs (diesel 
and LRP – lead replacement petrol) appeared to be in good condition on removal.  The 
third UST (ULP) was filled with a cement slurry and was dismantled in the tankpit for 
transportation.   
 
Hydrocarbon contaminated soil was excavated to the extent practical.  IT 
Environmental noted that impacted soil remained beneath the north-west corner of the 
canopy as excavation was restricted due to the presence of a canopy pillar.  The soil 
was impacted to a depth of approximately 2m.   
 
A health risk assessment concluded that the site was suitable for continued use as a 
service station. 
 
EIS note that no groundwater assessment was undertaken as part of the validation.  
The impact of the remaining soil contamination on groundwater at the site is, 
therefore, unknown. 
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5  SITE HISTORY ASSESSMENT 

5.1 Aerial Photographs 

Aerial photographs of the site taken in 1955, 1961, 1970, 1978, 1986, 1994 and 
2005 were obtained from the Department of Lands and were reviewed as part of the 
assessment of the site history.  The information obtained from the photographs are 
summarised in the following table: 
 

Year Details 

1955 A small building was located in the north-west section of the site in an area 
surrounded by scattered trees.  A small house was located in the south-west 
section of the site in a similar location to the existing (2011) house.  A 
medium sized dam was located immediately west of the house.  A small shed 
was located in the central section of the south site boundary.  The remainder 
of the site appeared vacant and grassed.  A creek appeared to pass by the 
south-east corner of the site. 
 
Silverdale Road appeared narrow and possibly unpaved.  A medium sized dam 
was located south of the house and medium sized dam.  Some cultivated land 
was apparent on the west side of Silverdale Road.  Rural areas were located 
to the north and south of the site which generally consisted of vacant and 
grassed areas amongst larger areas of bushland.  Bushland was located to the 
east of the site. 

1961 Additional buildings were located in the north-west section of the site.  A 
‘drive-through’ lane was located immediately north of the buildings and 
appeared to consist of an entry and exit drive from Silverdale Road.  The 
majority of the north-east section of the site had been cleared of trees.  Some 
small sheds were located to the south and east of the house in the south-
west section of the site.  The central section of 2316 Silverdale Road 
appeared overgrown. 
 
Additional rural/residential development had been undertaken to the south and 
west of the site.  Both areas included relatively small areas of market 
gardens.    Houses and sheds had been constructed to the south and west. 

1970 A small building was located in the north-west corner of the site, immediately 
west of the drive-through bay that appeared similar to the existing (2011) 
service station shop.  A medium sized dam had been constructed in the 
south-east section of the site that appeared similar to the existing (2011) 
dam. 
 
A medium sized dam or quarry was located immediately beyond the east site 
boundary (within the bounds of 2316 Silverdale Road).  The dam/quarry was 
in a similar location to the existing (2011) dam.  Additional rural/residential 
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development had been undertaken to the west and south of the site.  
Development of the area to the south was largely restricted to the vicinity of 
Silverdale Road, whilst the areas to the east remained bushland. 

1978 The site appeared similar to the 1970 photograph. 
 
The dam/quarry located adjacent to the east site boundary was filled with 
water.  A very large dam was located south of the east section of the site.  
Significant clearing operations had been undertaken in the east section of the 
area south of the site.  Some rural/residential development had been 
undertaken to the north of the site, along Silverdale Road. 

1986 The site appeared similar to the 1978 photograph, except that the dam 
adjacent and to the east of the house appeared disused and possibly partly 
filled. 
 
The large dam to the south of the site had been extended.  A medium sized 
dam was located immediately north-east of the large dam.  The market garden 
areas to the west and south of the site appeared vacant and grassed.  Some 
cultivated land or possibly small plant nurseries were located to the south of 
the site. 

1994 The service station shop building had been extended to the north and west 
that appeared similar to the existing (2011) mechanics workshop and canopy, 
respectively.  Some of the buildings located immediately south of the service 
station had been demolished and the area was vacant.  The dam immediately 
east of the house had been filled.  Some trees had been cleared from the east 
section of the site. 
 
Rows of plants were located on the area south of the site.   

2005 The service station shop building had been extended to the east and appeared 
similar to the existing (2011) coffee shop and dvd rental store.  All buildings 
immediately south of the service station had been demolished.  A paved car 
park extended south from the service station to a large building that appeared 
similar to the existing (2011) shopping centre.  The car park extended south 
along the west site boundary to an unpaved area.  The area immediately south 
of the shopping centre appeared to have been disturbed.  The house and 
sheds in the south-west section of the site had been demolished and a large 
house had been constructed that appeared similar to the existing (2011) 
house.  Scattered trees were located in the east section of the site. 
 
A large-scale nursery was located to the south of the site that appeared 
similar to the existing nursery.  Some land clearing had been undertaken to the 
west of the site.  Additional rural/residential development had been 
undertaken to the north of the site.   
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5.2 Land Title Search 

A limited historical land title search was performed on our behalf by Advance Legal 
Searcher Pty Ltd.  Copies of the title records are presented in Appendix C and a 
summary of the relevant information is provided in the following table: 
 
Lot 199 DP1092447 – 2320 Silverdale Road 

Registration Date Proprietor 

2006 – todate Bruno Lopreiato 
Maria Lopreiato 

(2006 – todate) (various commercial leases shown on folio identifier 
199/102447) 

(2006 – 2009) (various commercial leases shown on historical search   
Identifier 199/1092447) 

  

Lot 19 DP 1015250 
2000 - 2006 Bruno Lopreiato 

Maria Lopreiato 
2000 – 2000 Rita Petrous 
  

Lot 9 DP 38123 
1988 – 2000 Rita Petrous 
1987 – 1988 Rita Petrous 
1985 – 1987 Arthur Frederick Brighton 
Lot 9 DP 1123 – Area 20 Acres 0 Roods 32 ¼ Perches – CTVol 8248 Fol 250 
1963 – 1985 Arthur Frederick Brighton, independent means 
1961 – 1963 Margaret Carter, widow 
1960 – 1961 Margaret Carter, widow 
1960 – 1960 Lawrence Leonard Stewart, carpenter 
1948 – 1960 Lawrence Leonard Stewart, carpenter 
Part of Portion 9 Parish of Warragamba and other lands – Area 340 Acres 1 Rood 
15 Perches – Conv Bk 1920 No. 622 
1930 – 1948 John Reginald Hamilton, farmer 
That piece or parcel of land, County of Camden, Parish of Mulgoa Forest – Area 997 
Acres – Conv Bk 1595 No. 288 
1917 – 1930 William Wentworth Victor Hamilton)  Executors of the Estate of 

Sidney Tozer Peryman                       )  John Subridge Hamilton 
1917 – 1917 John Subridge Hamilton 
  
Lot 1 DP 519533 
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1988 – 2000 Bruno Lopreiato 
Maria Lopreiato 

(1999 – 2000) (various leases shown on historical search identifier 1/519533) 
1986 – 1988 Bruno Lopreiato 

Maria Lopreiato 
1986 – 1986 Bruno Lopreiato 

Maria Lopreiato 
1983 – 1986 Keith Owen Marshall, retired bank officer 

Anthony Keith Marshall, electrical contractor 
Layden Anthony Rivett, pharmaceutical salesman 

1966 – 1983 Margaret Jessie Jenkins, married woman 
Lot 8 DP 1123 – Conv Bk 2147 No. 293 
1950 – 1966 John Henry Platt, plumber 
1949 – 1950 Archie William Muir, carpenter 
Part of Portion 9 Parish of Warragamba and other lands – Area 340 Acres 1 Rood 
15 Perhes – Conv Bk 1920 Fol 622 
1932 – 1949 John Reginald Hamilton, farmer 
That piece or parcel of land, County of Camden, Parish of Mulgoa Forest – Area 997 
Acres – Conv Bk 1595 No. 288 
1917 – 1932 William Wentworth Victor Hamilton)  Executors of the Estate of 

Sidney Tozer Peryman                       )  John Subridge Hamilton 
1917 – 1917 John Subridge Hamilton 
  

Lot 20 DP 1015250 
2000 – 2006 Bruno Lopreiato 

Maria Lopreiato 
Lot 9 DP 38123 
1988 – 2000 Bruno Lopreiato 

Maria Lopreiato 
1987 – 1988 Rita Petrous 
1985 – 1987 Arthur Frederick Brighton 
Lot 9 DP 1123 – Area 20 Acres 0 Roods 32 ¼ Perches – CTVol 8248 Fol 250 
1963 – 1985 Arthur Frederick Brighton, independent means 
1961 – 1963 Margaret Carter, widow 
1960 – 1961 Margaret Carter, widow 
1960 – 1960 Lawrence Leonard Stewart, carpenter 
1948 – 1960 Lawrence Leonard Stewart, carpenter 
Part of Portion 9 Parish of Warragamba and other lands – Area 340 Acres 1 Rood 
15 Perches – Conv Bk 1920 No. 622 
1930 – 1948 John Reginald Hamilton, farmer 
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That piece or parcel of land, County of Camden, Parish of Mulgoa Forest – Area 997 
Acres – Conv Bk 1595 No. 288 
1917 – 1930 William Wentworth Victor Hamilton)  Executors of the Estate of 

Sidney Tozer Peryman                       )  John Subridge Hamilton 
1917 – 1917 John Subridge Hamilton 

 
Lot 200 DP1092447 – 2316 Silverdale Road 

Registration Date Proprietor 

2006 – todate Bruno Lopreiato 
Maria Lopreiato 

Lot 20 DP 1015250 
2000 – 2006 Bruno Lopreiato 

Maria Lopreiato 
Lot 9 DP 38123 
1988 – 2000 Bruno Lopreiato 

Maria Lopreiato 
1987 – 1988 Rita Petrous 
1985 – 1987 Arthur Frederick Brighton 
Lot 9 DP 1123 – Area 20 Acres 0 Roods 32 ¼ Perches – CTVol 8248 Fol 250 
1963 – 1985 Arthur Frederick Brighton, independent means 
1961 – 1963 Margaret Carter, widow 
1960 – 1961 Margaret Carter, widow 
1960 – 1960 Lawrence Leonard Stewart, carpenter 
1948 – 1960 Lawrence Leonard Stewart, carpenter 
Part of Portion 9 Parish of Warragamba and other lands – Area 340 Acres 1 Rood 
15 Perches – Conv Bk 1920 No. 622 
1930 – 1948 John Reginald Hamilton, farmer 
That piece or parcel of land, County of Camden, Parish of Mulgoa Forest – Area 997 
Acres – Conv Bk 1595 No. 288 
1917 – 1930 William Wentworth Victor Hamilton)  Executors of the Estate of 

Sidney Tozer Peryman                       )  John Subridge Hamilton 
1917 – 1917 John Subridge Hamilton 

 
The land search has not indicated any particular land use that may be considered to 
have resulted in significant contamination of the soil and groundwater at the site. 
 
EIS note that no reference is made to any lease or purchase by a service station 
company (in particular Mobil) even though a service station is known to have occupied 
part of Lot 199. 
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5.3 Council Records 

A search of Development Application (DA) and Building Approval (BA) records held by 
Wollondilly Shire Council was undertaken by EIS.  Copies of the documents are 
presented in Appendix C.  A summary of the relevant information is provided in the 
following table: 
 
2320 Silverdale Road 

DA/BA Number Date of 
Approval 

Application Details 

D1364-00 2000 Solicitors Office 
D1397-00 2000 Real estate Office 
D810-01 2001 Signage 
D1147-01 2001 Operate a swimming pool supplies outlet 
D1308-01 2001 Hairdressing and beauty salon 
C851-02 2002 Out Building – flagpole 
D858-02 2002 Installation of equipment for take-away shop 
D417-04 2004 Remove and replace fuel tanks 
D722-04 2004 Change of use 
D163-06 2006 Commercial car park 
D783-06 2006 Land filling operation 
D146-07 2007 Fitness studio 
D158-07 2007 Alterations to existing take away and bakery shop 
AD96-08 2008 Extension of trading hours for fitness studio 
 2008 Establishment of a fitness studio 
 2011 Shop fit-out for beauty salon 

 
2316 Silverdale Road 

DA/BA Number Date of 
Approval 

Application Details 

S166-02 2002 Septic tank – aerated 
C786-02 2002 Dwelling 
I1408-03 2003 Boundary adjustment 

 
The council records search has not indicated any particular site use or development 
that may be considered to have resulted in significant contamination of the soil and 
groundwater at the site, apart from the replacement of USTs on 2320 Silverdale Road 
in 2004 (which matches the date of the known replacement of USTs in the service 
station). 
 
The landfilling operation in 2006 is considered likely to have been filling of the grassed 
area immediately south of the shopping centre. 
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5.3.1 Section 149 Planning Certificate 

The s149 (2 and 5) planning certificate for the site is included in Appendix C. A 
summary of the information most relevant to the Stage 1 preliminary ESA information 
is presented below: 
• The site is not deemed to be: significantly contaminated; subject to a 

management order; subject of an approved voluntary management proposal; or 
subject to an on-going management order under the provisions of CLM Act 1997; 

• Council is not aware that a Site Audit Statement (SAS) has been issued for the 
site; and 

• The site is located in a heritage conservation area or draft heritage conservation 
area, however, no heritage items have been identified at the site. 

 

5.4 WorkCover Database Records 

A records search for licenses to store dangerous goods was undertaken on our behalf 
by WorkCover.  The records indicated the existence of five USTs (four petrol and one 
diesel) located in the concrete apron section of the service station.  Four of the USTs 
were located immediately north of the canopy and one was located beneath the 
canopy, between the bowsers.  The records indicated that USTs have been present at 
the site since at least 1972. 
 
The records indicated that a waste oil UST was located at the rear (east) of the 
mechanics workshop. 
 
The records indicated that an LPG AST and cylinders were also located on the service 
station site. 
 

5.5 NSW OEH Records 

A search of the NSW OEH on-line database14 did not indicate the existence of any 
notices for the site under section 58 of the CLM Act 1997.  
 
A search of the list15 of contaminated sites notified to the NSW OEH did not indicate 
that the site had been notified.   
 
A search of the NSW OEH public register (POEO)16 did not indicate the existence of 
any notices, applications and licenses for the site.   

                                         
14 http://www.environment.nsw.gov.au/prclmapp/searchregister.aspx, visited on 27 July 2011 
15 http://www.environment.nsw.gov.au/clm/publiclist.htm, visited on 27 July 2011 
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5.6 Assessment of Historical Information Integrity 

The site history assessment has generally been obtained from government records 
including the NSW land titles office, local government historical archives, historical 
aerial photographs and NSW WorkCover records.  The veracity of the information from 
these sources is considered to be high, however, given the age of the development, 
the gap of up to 11 years between aerial photographs and the lack of information 
available on activities prior to 1950’s, a certain degree of information loss is to be 
expected.   
 
Non verifiable anecdotal information has not been relied upon during assessment of 
historical site use.  Therefore, there is considered to be a high level of integrity 
associated with information obtained with respect to historical use of the site.  
 

5.7 Summary of Historical Site Use 

The search of historical information has indicated the following: 
• The site has been predominantly used for rural and residential purposes since at 

least 1955; 
• The north-west corner of the site has been occupied by a service station since at 

least 1970; 
• Three USTs in the service station were replaced in 2004; 
• Five petrol/diesel USTs are located in the service station site and a waste oil UST 

is located at the rear (east) of the mechanics workshop; 
• The north-west section of the site has been occupied by a shopping centre since 

at least 2000.  Several smaller buildings were demolished to make way for the 
shopping centre; 

• A (former) dam, located immediately east of the house in the south-west section 
of the site, was filled between 1978 and 1994; 

• The old house in the south west section was demolished in approximately 2002 
and a new house constructed;  

• The area immediately south of the shopping centre was filled in approximately 
2006; and 

• There are no recorded notices listed on the NSW DECCW CLM or POEO register. 
 
 

                                                                                                                            
16 http://www.environment.nsw.gov.au/prpoeoapp/searchregister.aspx, visited on 27 July 2011 
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6 POTENTIAL CONTAMINATION SOURCES 

Based on the scope of work undertaken for the assessment, the following potential 
contamination sources or potentially contaminating activities have been identified at 
the site: 
• Potentially contaminated, imported fill material in particular south of the shopping 

centre and east of the house; 
• The USTs located in the north-west section of the site (service station); 
• Potential asbestos contamination associated with demolition of the former site 

buildings/sheds;  
• Historical use of the north-west section of site for commercial/industrial 

purposes; and 
• Historical activities such as use of pesticides. 
 
It should be noted that TPH contamination is known to exist in soils to a depth of 
approximately 2m beneath the awning of the service station based on the results of 
the IT Environmental 2005 report. 
 
TPH contamination of groundwater was also encountered in the tankpit area north of 
the service station canopy and south of the canopy, adjacent to the exit driveway.  
This contamination was attributed to ‘collection’ of TPH in the monitoring wells. 
 

6.1 Potential Off-Site Contamination  

No significant and/or obvious potential off-site contamination sources were identified 
during the assessment, except possible ‘over-spraying’ of pesticides on the nursery to 
the south of the site. 
 

6.2 Site Specific Contaminants of Concern 

6.2.1 Site Specific Soil Contaminants of Concern 

The assessment has identified a number of potential soil contaminants of concern that 
may be associated with the potential contamination sources and/or potentially 
contaminating activities. The potential soil contaminants of concern are listed in the 
following table along with a description of the potential source/land use associated 
with each contaminant. 
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Potential Contaminant Potential Source and/or Land Use Associated with the Contaminant 

Heavy Metals (As, Cd, 
Cr, Cu, Pb, Hg, Ni, Zn) 

• Imported fill soils. 
 

Total Petroleum 
Hydrocarbons (TPHs) 

• Imported fill soils; 
• Use of part of the service station site for servicing motor vehicles; 

and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Monocyclic Aromatic 
Hydrocarbons (BTEX 
compounds) 

• Imported fill soils; and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Volatile Organic 
Compounds (VOCs) 

• Imported fill soils; and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

• Imported fill soils; 
• Use of part of the service station site for servicing motor vehicles; 

and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Organochlorine and 
Organophosphorus 
pesticides (OCPs and 
OPPs) 

• Imported fill soils; and 
• The application of pesticides for pest control associated with the 

rural and nursery uses of the site. 
 

Polychlorinated 
Biphenyls (PCBs) 

• Imported fill soils. 
 

Asbestos • Imported fill soils; and 
• Demolition of the former shed/buildings in the north-west and south-

west sections of the site. 
 

 

6.2.2 Site Specific Groundwater Contaminants of Concern 

The potential for groundwater contamination is likely to be partly associated with the 
presence of soil contaminants at the site.  Therefore at this stage, the potential 
groundwater contaminants of concern have been established based on the more 
common groundwater contaminants encountered in Sydney (this list may be subject to 
revision in the event that actual soil contamination is identified at the site).  The 
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potential groundwater contaminants of concern are listed in the following table along 
with a description of the potential source/land use associated with each contaminant. 
 
Potential Contaminant Potential Source and/or Land Use Associated with the Contaminant 

Heavy Metals (As, Cd, 
Cr, Cu, Pb, Hg, Ni, Zn) 

• Imported fill soils. 
 

Total Petroleum 
Hydrocarbons (TPHs) 

• Imported fill soils; 
• Use of part of the service station site for servicing motor vehicles; 

and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Monocyclic Aromatic 
Hydrocarbons (BTEX 
compounds) 

• Imported fill soils; and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Volatile Organic 
Compounds (VOCs) 

• Imported fill soils; and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

• Imported fill soils; 
• Use of part of the service station site for servicing motor vehicles; 

and 
• The USTs and associated fuel infrastructure located in the north-

west section of the site. 
 

 

6.3 Potential Receptors 

The main potential contamination receptors are considered to include: 
• Scotcheys Creek located approximately 500m to the east of the site; 
• Site visitors, workers and adjacent property owners, who may come into contact 

with contaminated soil and/or be exposed to contaminated dust arising from 
construction activity; and 

• Future site occupants. 
 

6.4 Contaminant Laydown and Transport Mechanisms 

At this site, mobile contaminants would be expected to move down to the rock surface 
and migrate laterally down-slope from the source. The movement of contaminants 
would be expected to be associated with groundwater flow and seepage at the top of 
the bedrock. 
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7 ASSESSMENT CRITERIA DEVELOPMENT 

7.1 Regulatory Background 

In 1997 the NSW Government introduced the CLM Act.  This Act has been amended 
by the Contaminated Land Management Amendment Act (200817).  
 
The CLM Act 1997, associated regulations, SEPP55 and NSW OEH guidelines, were 
designed to provide uniform state-wide control of the management, investigation and 
remediation of contaminated land.   
 
Prior to granting consent for any proposed rezoning or development, SEPP55 requires 
the consent authority to: 
• Consider whether the land is contaminated; 
• Consider whether the site is suitable, or if contaminated, can be made suitable by 

remediation, for the proposed land use; and  
• Be satisfied that remediation works will be undertaken prior to use of the site for 

the proposed use. 
 
Should the assessment indicate that the site poses a risk to human health or the 
environment, remediation of the site may be required prior to occupation of the 
proposed development.  SEPP55 requires that the relevant local council be notified of 
all remediation works, whether or not development consent is required.  Where 
development consent is not required, 30 days written notice of the proposed works 
must be provided to council.  Details of validation of remediation work must also be 
submitted to Council within one month of completion of remediation works. 
 
The consent authority may request that a site audit be undertaken during, or following 
the completion of the site assessment process.  Under the terms of the CLM Act 1997 
the NSW OEH Site Auditor Scheme was developed to provide a system of independent 
review for assessment reports.  An accredited Contaminated Site Auditor is engaged to 
review reports prepared by suitably qualified consultants to ensure that the 
investigation has been undertaken in accordance with the guidelines and confirm that 
the sites are suitable for their intended use.  
 
Section 59(2) of the CLM Act 1997 states that specific notation relating to 
contaminated land issues must be included on Section149 (s149) planning certificates 
prepared by Council where the land to which the certificate relates is: 

                                         
17 Contaminated Land Management Amendment Act, NSW Government Legislation, 2008 (CLM 
Amendment Act 2008) 
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• Within an investigation or remediation area; 
• Subject to an investigation or remediation order by the OEH; 
• The subject of a voluntary investigation or remediation proposal; and/or  
• The subject of a site audit statement.  
 
Submission of contaminated site investigation and validation reports to council as part 
of rezoning or development application submissions may also result in notation of 
actual or potential site contamination on future s149 certificates prepared for the site.   
 
Section 60 of the CLM Amendment Act 2008 sets out a positive duty on a land 
owner, or person whose activities have caused contamination, to notify the OEH if 
they are or become aware that contamination exists on a site that generally poses “an 
unacceptable risk to human health or the environment, given the site’s current or 
approved use”.  This duty to report is based on trigger values, above which notification 
is required.   
 
Off-site disposal of fill, contaminated material and excess soil/rock excavated as part of 
the proposed development works is regulated by the provisions of the Protection of the 
Environment Operations Act (199718) and associated regulations and guidelines 
including the NSW DECC Waste Classification Guidelines - Part 1: Classifying Waste 
(200919).  All materials should be classified in accordance with these guidelines prior to 
disposal.   
 
Section 143 of the POEO Act 1997 states that if waste is transported to a place that 
cannot lawfully be used as a waste facility for that waste, then the transporter and 
owner of the waste are each guilty of an offence.  The transporter and owner of the 
waste have a duty to ensure that the waste is disposed of in an appropriate manner. 
 

7.1.1 Underground Petroleum Storage Systems (UPSS) 

In 2008 the NSW Government introduced the Protection of the Environment 
Operations (Underground Petroleum Storage Systems) Regulation (200820) under the 
POEO Act 1997.  This regulation is designed to regulate the storage of petroleum in 
underground storage systems so as to minimise the risk of the discharge of substances 
that cause significant damage to the environment.  The regulation has specific criteria 

                                         
18 Protection of Environment Operations Act, NSW Government, 1997 (POEO Act 1997) 
19 Waste Classification Guidelines, Part 1: Classifying Waste, NSW DECC, 2009 (Waste Classification 
Guidelines 2009) 
20 Protection of Environment Operation (Underground Petroleum Storage Systems) Regulation, NSW 
Government, 2008 (UPSS Regulation 2008) 
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that must be met for the: design and modification of new and existing storage 
systems; and repair and decommissioning of existing systems.  
 
For new and existing storage systems this includes installation of ground water 
monitoring wells and preparation of environmental management plans.  The regulations 
states that ‘A storage system must not be used unless groundwater monitoring wells 
are installed on the storage site’ and that the wells should be located ‘with a view to 
maximising the likelihood that the wells will intercept contaminated groundwater’.  The 
regulation makes a distinction between old and new storage systems.  The following 
are defined as ‘old storage systems’: 
• A storage system for which development consent had been obtained under the 

Environmental Planning and Assessment Act (197921) before 1 June 2008; or 
• A storage system for which installation had lawfully commenced before 1 June 

2008; or 
• A storage system that had been commissioned before 1 June 2008. 
 
Installation of groundwater wells and subsequent monitoring does not apply to ‘old 
storage systems’ until 1 June 2011. For new storage systems installation of 
groundwater wells and subsequent monitoring is a requirement as of 1 June 2008.  
 

7.1.2 Preliminary Salinity Assessment Requirements  

WSROC in conjunction with the DLWC (now DECCW) have developed a document 
titled the Western Sydney Salinity Code of Practice (March 2003 [amended January 
2004]22), which has been developed as a management tool to assist individual councils 
to develop policy to address salinity within each local government area.  DECCW have 
also released a series of documents under the Local Government Salinity Initiative 
providing information on salinity in urban areas.  This series includes a document titled 
“Site Investigations for Urban Salinity” (2002). 
 
The aim of the ‘Site Investigations for Urban Salinity’ document (Department of Land & 
Water Conservation, 2002) is to provide a framework for the sustainable development 
and management of new developments in the western region of Sydney.  In relation to 
salinity management, the development should be designed and constructed such that 
there is no significant increase in the water table level and no adverse salinity impacts. 
 

                                         
21 Environmental Planning and Assessment Act, NSW Government, 1979 (EP&AA 1979) 
22 Western Sydney Salinity Code of Practice, WSROC Ltd and DIPNR, 2003 [amended 2004] (amended 
Salinity Code of Practice 2004)  
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7.2 Soil Contaminant Threshold Concentrations 

The soil investigation levels adopted for this investigation are derived from the NSW 
DEC document Guidelines for the NSW Site Auditor Scheme, 2nd Edition (200623) and 
the National Environmental Protection Council document National Environmental 
Protection (Assessment of Site Contamination) Measure (199924). The contaminant 
thresholds listed below are levels at which further investigation and evaluation is 
required to assess whether the site is considered suitable for the proposed urban land 
use.  
 
To accommodate the range of human and ecological exposure settings, a number of 
generic settings are used on which the Health based Investigation Levels (HILs) can be 
based.  Four categories of HILs are adopted for urban site assessments.  Contaminant 
levels for a standard residential site with gardens and accessible soil (Column A) are 
based on protection of a young child resident at the site.  The remaining categories 
(Columns D to F) present alternative exposure settings where there is reduced access 
to soil or reduced exposure time.  These categories include residential land use with 
limited soil access, recreational and public open space and commercial/industrial use.  
Where the proposed land use will include more than one land use category (eg. mixed 
residential/commercial development) the exposure setting of the most “sensitive” land 
use is adopted for the site.   
 
Threshold concentrations for petroleum hydrocarbon contaminants including total TPH 
and BTEX compounds have previously been established in the NSW EPA Contaminated 
Sites: Guidelines for Assessing Service Station Sites (199425) publication and this 
document is referenced in the Site Auditor Guidelines 2006. Heavy fraction petroleum 
hydrocarbon aliphatic/aromatic component threshold concentrations have also been 
introduced in NEPM 1999.  
 
Soil samples for this investigation have been analysed for total recoverable 
hydrocarbons (TRH) rather than TPH.  TRH analysis is undertaken without a preliminary 
silica gel clean-up of the sample.  Consequently the TRH result may include other 
compounds such as phthalates, humic acids, fatty acids and sterols (if present).   
 

                                         
23 Guidelines for the NSW Site Auditor Scheme, 2nd ed., NSW DEC, 2006 (Site Auditor Guidelines 2006) 
24 National Environmental Protection (Assessment of Site Contamination) Measure, National Environment 
Protection Council (NEPC), 1999 (NEPM 1999) 
25 Guidelines for Assessing Service Station Sites, NSW EPA, 1994 (Service Station Guidelines 1994) 
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7.2.1 Provisional Phyto-toxicity Investigation Levels (PPILs) 

The Provisional Phyto-toxicity Investigation Levels (PPILs) are generic values based on 
phytotoxicity data for plant response to specific contaminants in a sandy loam matrix 
and are included in the contaminated site assessment where the proposed land use 
includes gardens or accessible soils.  The PPILs are listed in the Site Auditor Guidelines 
2006.  The PPILs are identical to the Ecological Investigation Levels (EILs) originally 
specified in NEPM 1999. 
 

7.2.2 Asbestos in Soil 

NEPM 1999 does not provide numeric guidelines for the assessment of asbestos in 
soil.  NSW OEH advice (2006) has indicated that consultants should use their 
‘professional judgement’ regarding determination of appropriate investigation and 
remediation levels for asbestos in soils; however the NSW OEH have not published 
numerical guidelines for the assessment of asbestos in subsurface soils.  
 
The WorkCover publication Working with Asbestos Guide (200826) states that, where 
buried asbestos is encountered, “A competent occupational hygienist should assess 
the site to determine: 
• If asbestos material is bonded or friable 
• The extent of asbestos contamination 
• Safe work procedures for the remediation of the site” 
 
“Any asbestos cement products that have been subjected to weathering, or damaged 
by hail, fire or water blasting are considered to be friable asbestos and an asbestos 
removal contractor with a WorkCover license for friable asbestos removal is required 
for its removal”.  Under the NSW Occupational Health and Safety (OHS) Regulations 
200127 and WorkCover requirements all necessary disturbance works associated with 
friable asbestos containing materials must be conducted by a licensed AS-1 Asbestos 
Removal Contractor.   
 

7.2.3 Site Assessment Criteria (SAC) for Soil Contaminants 

The ‘commercial/industrial’ (Column F) exposure setting has been adopted for this 
assessment and the appropriate soil criteria are listed in the following table:  
 

                                         
26 Working with Asbestos Guide, NSW WorkCover, 2008 (WorkCover Working with Asbestos Guide 2008) 
27 Occupational Health and Safety Regulation, NSW Government, 2001 (NSW OH&S Regulation 2001) 
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Contaminant 
SAC - HILs Column F 

(mg/kg) 
PPILs 

(mg/kg) 

Heavy Metals   
Arsenic (total) 500 20 
Cadmium 100 3 
Chromium (III) 60% 400 
Copper 5000 100 
Lead 1500 600 
Mercury (inorganic) 75 1 
Nickel 3000 60 
Zinc 35000 200 
Petroleum 
Hydrocarbons 

  

TPH (C6-C9) 65 a - 
TPH (C10-C36) 1000 a - 
Benzene 1 a - 
Toluene 1.4 a - 
Ethylbenzene 3.1 a - 
Total Xylenes 14 a - 
PAHs   
Total PAHs 100 - 
Benzo(a)pyrene 5 - 
Pesticides (OCPs & 
OPPs) 

  

Aldrin + Dieldrin 50 - 
Chlordane 250 - 
DDT+ DDD + DDE 1000 - 
Heptachlor 50 - 
Total OPPs 0.1b - 
Others   
PCBs (Total) 50 - 
Asbestos NDLR c - 

Note: 
a Service Station Guidelines 1994 
b Due to the absence of locally endorsed guideline criteria, the laboratory practical quantitation 
limit (PQL) has been adopted.   
c Not Detected at Limit of Reporting (NDLR) 

 

7.2.4 Waste Classification Assessment Criteria 

For the purpose of off-site disposal, the classification of soil into 'General Solid Waste 
(non-putrescible)', ‘Restricted Solid Waste (non-putrescible)’ and 'Hazardous Waste 



Stage 1 Preliminary Environmental Site 
Assessment 
Proposed Commercial/Retail Development 
2316-2320 Silverdale Road, Silverdale 

- 30 - 

 
 
 
 

 

 

Ref: E24004KHrpt 
Last printed 27/07/2011 

JULY 2011 

 

(non-putrescible)’ categories is defined by chemical contaminant criteria outlined in the 
Waste Classification Guidelines 2009.  The contaminant criteria are summarised in 
Table A-2. 
 

7.2.5 Assessment Criteria for Salinity Characteristics 

For the preliminary salinity assessment, the laboratory results were compared to 
assessment criteria presented in several documents.  The criteria are generally based 
on three primary factors: soil structure/erodibility; soil aggressivity; and soil 
characteristics with respect to plant growth.  Generally, within this report, soil 
structure/erodibility, soil aggressivity and soil characteristics with respect to plant 
growth have been referred to as ‘salinity characteristics’.  The assessment criteria used 
for each analyte is explained in the following sub-sections. 
 
Soil Salinity 
The electrical conductivity (EC) of a 1:5 soil:water extract is commonly used as an 
indicator of soil salinity conditions as the reading is directly related to the electrolyte 
(salt) concentration of the extract.  In order to compare the laboratory data with 
published salinity classes, the results are converted to equivalent saturated paste (ECe) 
using texture adjustment values presented in DLWC (2002).   
 
The following table provides a summary of salinity classes and the recommended 
concrete grade based on soil salinity.  The table also includes plant response with 
reference to salinity: 
 

ECe (dS/m) Salinity Class Concrete Grade# Plant Response^ 

<2 Non-saline N20 Salinity effects mostly negligible 

2-4 Slightly saline N20 
Yields of very sensitive crops may be 

affected 

4-8 
Moderately 

saline 
N25 Yield of many crops affected 

8-16 Very saline N32 Only tolerant crops yield satisfactorily 

>16 Highly saline ≥N40 
Only a few very tolerant crops yield 

satisfactorily 
NOTE: 
^ Plant Response to Salinity Class has been adopted from DLWC (2002) 
# Concrete Grade for Salinity Class has been adopted from CCAA T56 (2004) 

 

Salinity classes have not yet been developed for assessment of soil conditions in 
relation to built structures.  However, in the absence of endorsed recommendations for 
buildings in saline environments, reference is made to the Cement and Concrete 
Aggregates Australia (CCAA) publication T56: Guide to Residential Slabs and Footings 



Stage 1 Preliminary Environmental Site 
Assessment 
Proposed Commercial/Retail Development 
2316-2320 Silverdale Road, Silverdale 

- 31 - 

 
 
 
 

 

 

Ref: E24004KHrpt 
Last printed 27/07/2011 

JULY 2011 

 

in Saline Environments (200528).  The guide provides recommendations on the 
minimum concrete grade/strength required based on the salinity classes encountered. 
 
Soil pH 
Soil pH is a measure of the acidity or alkalinity of the soils and values have been 
assessed as an indicator of soil fertility (with respect to plant growth) and 
aggressiveness toward built structures.   
 
Interpretation of soil pH with respect to plant growth is undertaken using the ratings 
published in Bruce and Rayment (198229)  presented below:   
 

pH Rating 
<4.5 Extremely acidic 

4.5-5.0 Very strongly acidic 
5.1-5.5 Strongly acidic 

5.6 – 7.3 Optimal plant growth 
7.4-7.8 Mildly alkaline 
7.9-8.4 Moderately alkaline 
8.5-9.0 Strongly alkaline 
>9.1 Very strongly alkaline 

 
Soil and rock pH values in Australia are compared with AS2159-200930 values to 
provide an exposure classification. The exposure classifications with respect to 
concrete and steel are summarised below for low permeability soils (ie silts, clays and 
for all soils above the groundwater table).  
 

Concrete Foundations#  Steel Structures 

pH Classification  pH Classification 

>5 Non-aggressive  >4 Non-aggressive 
4.5-5 Mild  3-4 Mild 

4.0-4.5 Moderate  <3 Moderate 

<4.0 Severe    
# Where there is running water the rating should be moved up at least one level due to the increased risk of erosion 

 
Soil Cation Exchange Capacity (CEC)   
The ability of soils to attract, retain and exchange cations (positively charged ions) is 
estimated by the calculated CEC value.  CEC represents the major controlling factor in 

                                         
28 T56: Guide to Residential Slabs and Footings in Saline Environments, CCAA, 2005 (CCAA 2005) 
29 Analytical Methods and Interpretations used by the Agricultural Chemistry Branch for Soil and Land Use 
Surveys, Bruce, R.C. and Rayment, G.E., 1982 (Bruce and Rayment 1982) 
30 Piling – Design and Installation, Standards Australia, 2009 (AS2159-2009) 



Stage 1 Preliminary Environmental Site 
Assessment 
Proposed Commercial/Retail Development 
2316-2320 Silverdale Road, Silverdale 

- 32 - 

 
 
 
 

 

 

Ref: E24004KHrpt 
Last printed 27/07/2011 

JULY 2011 

 

stability of clay soil structure, nutrient availability for plant growth, soil pH and the 
reaction of the soil to chemical applications (fertilisers, conditioners etc). 
 
High CEC soils have a greater capacity to retain nutrients, however, deficient soils 
require greater applications of nutrients to correct imbalances.  Low CEC soils have a 
reduced capacity to retain nutrients and may result in leaching of nutrients from the 
soil in the event of excess nutrient applications. 
 
Metson (196131) developed a set of ratings for effective CEC and the most abundant 
cations and these are summarised below (values are in meq/100g): 

 

Rating eCEC Exch Na Exch K Exch Ca Exch Mg 

Very low <6 0-0.1 0-0.2 0-2 0-0.3 
Low 6-12 0.1-0.3 0.2-0.3 2-5 0.3-1 
Moderate 12-25 0.3-0.7 0.3-0.7 5-10 1-3 
High 25-40 0.7-2 0.7-2 10-20 3-8 
Very high >40 >2 >2 >20 >8 

 
Exchangeable cation status in soils should be assessed not only in terms of the 
amounts of the particular cations present, but also their relative abundance in 
comparison with cation exchange capacity as well as other cations. 
 
Exchangeable Sodium Percentage (ESP%) or Sodicity  
Exchangeable sodium is an important soil stability and salinity parameter.  Excessive 
exchangeable sodium leads to unstable soils, increased runoff, potential salinity, 
dispersivity and water logging problems.   
 
Normally the sodium content is expressed as a percentage of the CEC as other cations 
counteract the negative effects of sodium (known as ESP% and termed sodicity).  The 
effect of the exchangeable sodium (Exchangeable sodium percentage, ESP) varies with 
other soil factors such as the type of clay, the relative quantity of magnesium and the 
quantity of organic matter.   
 
Sodicity of soils relates to the ability of water to move through a soil.  Sodic soils are 
typically hard when dry, slow to wet up and boggy or soft when wet.  Sodic soils are 
susceptible to: 

– Very severe surface crusting 
– Very low infiltration and hydraulic conductivity 

                                         
31 Methods of Chemical Analysis for Soil Survey Samples, Metson, A.J, 1961 (Metson 1961) 
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– Very hard, dense subsoils 
– Severe gully and tunnel erosion 
– Restricted root growth and shallow rooting depths for plants. 

 
When wet, sodic soils lose their structure and disperse into small particles, which then 
clog the pores within the soil.  This can create an impermeable layer that can severely 
impede water movement.  Sodic soils (excessive exchangeable sodium) can lead to 
unstable soils, increased runoff, increased susceptibility of soils to salinity, increased 
dispersivity and water logging problems.   
 
Normally the sodium content is expressed as a percentage of the CEC as other cations 
counteract the negative effects of sodium (known as ESP% and termed sodicity).  The 
effect of the exchangeable sodium (Exchangeable sodium percentage, ESP) varies with 
other soil factors such as the type of clay, the relative quantity of magnesium and the 
quantity of organic matter.  Typical classification (Charman & Murphy (200032) of soils 
may be as follows: 

– ESP <5% - Non-Sodic 
– ESP 5-15% - Sodic  
– ESP >15% - Highly Sodic 

 
Ratio of Exchangeable Calcium to Magnesium  
To maintain soil structure there should be a ratio of around 4:1 to 6:1 calcium to 
magnesium for a balanced soil (Eckert 198733).  At ratios of less than 4:1 calcium is 
considered to be deficient, whilst at ratios of greater than 6:1 are considered to be 
magnesium deficient.  
 
Based on the analysis results, the soils are generally calcium deficient.  For calcium 
deficient soils the use of lime and gypsum to stabilise the soils will add calcium and 
improve the ratio which will also result in improved soil structure for both engineering 
and fertility purposes.   
 
Durability Of Concrete Piles 
The Australian Standard AS2159-2009 exposure classification for concrete piles in soil 
is reproduced in the following table: 

                                         
32 Soils: Their Management and Properties, Charman, P.E.V and Murphy, B.W (eds), 2000 (Charman and 
Murphy 2000)   
33 Soil Test Interpretation: Basic Cation Saturation Ratios and Sufficiency Levels, Eckert, D.J, 1987 (Eckert 
1987)  
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Exposure Conditions Exposure Classification 

Sulphate (expressed as SO4) pH Chlorides in 
Groundwater 

(ppm) 

Soil 
Conditions 

A† 

Soil  
Conditions  

B‡ 
In Soil 
(ppm) 

In Groundwater 
(ppm) 

<5,000 <1,000 >5.5 <6,000 Mild Non-aggressive 
5,000-
10,000 

1,000-3,000 4.5-5.5 6,000-12,000 Moderate Mild 

10,000-
20,000 

3,000-10,000 4-4.5 12,000-
30,000 

Severe Moderate 

>20,000 >10,000 <4 >30,000 Very severe Severe 
†  Soil condition A –High permeability soils (eg sands and gravels) which are in groundwater 
‡  Soil condition B – low permeability soils (eg silts and clays) or all soils above groundwater 

 
Any concrete exposed to aggressive conditions (e.g. piles) should have a characteristic 
concrete strength and reinforcement cover as recommended in Table 6.4.3 of the 
AS2159-:2009.   
 
Durability Of Steel Piles 
The AS2159-2009 exposure classification for steel piles in soil is reproduced in the 
following table: 
 

Exposure Conditions Exposure Classifications 

pH Chlorides Resistivity 
(ohm.cm) 

Soil 
Conditions 

A† 

Soil 
Conditions  

B‡ 
In Soil 
(ppm) 

In Groundwater 
(ppm) 

>5 <5,000 <1,000 >5,000 Non-
aggressive 

Non-
aggressive 

4-5 5,000-20,000 1,000-10,000 2,000-5,000 Mild Non-
aggressive 

3-4 20,000-50,000 10,000-20,000 1,000-2,000 Moderate Mild 
<3 >50,000 >20,000 <1,000 Severe Moderate 

†  Soil condition A –High permeability soils (eg sands and gravels) which are in groundwater 
‡  Soil condition B – low permeability soils (eg silts and clays) or all soils above groundwater 

 
Any steel exposed to aggressive conditions (e.g. piles) should have a characteristic 
corrosion allowances as recommended in Table 6.5.3 of the AS2159-2009.   
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7.3 Evaluation of Soil Analysis Data and Contaminant Threshold Concentrations 

Assessment of the soil analytical data using the soil contaminant threshold 
concentrations has been undertaken in accordance with the methodology outlined in 
the NEPM 1999 Schedule 7(a).  
 
The following criteria have been adopted for assessment of the analytical data: 
• For a site to be considered suitable for the proposed land use each individual 

contaminant concentration should be less than the SAC; and  
• Where the concentration of each contaminant is less than the SAC in all samples, 

the suitability of the site for the proposed use may be assessed based solely on 
individual analytical results.  

 
Where contamination results exceed the SAC, a method of remediating the site is to 
physically and selectively remove the contamination hotspots from the site.  This 
process should be continued until statistical analysis of the data meets the SAC.  
Validation of the remediated site is generally required to demonstrate that the site is 
suitable for the proposed land use. 
 

7.4 Dam Water Contaminant Trigger Values 

For the purposes of this assessment we have assumed that the dam water is a 
collection of water that will eventually infiltrate into the groundwater. 
 
Groundwater resources in NSW are managed and regulated by environmental and 
planning legislation which include the POEO Act 1997, EP&AA 1979 and the Water 
Management Act (200034).  
 
In 2000, Australian and New Zealand Environment Conservation Council (ANZECC) 
released the Australian and New Zealand Guidelines for Fresh and Marine Water 
Quality (200035) which superseded the previous guideline documents.   
 
The ANZECC 2000 guidelines include a complete framework for the development of 
appropriate guidelines for aquifer assessment.  The above guidelines provide water 
quality parameters at the point of use including aquatic ecosystems (fresh and marine 
waters), drinking water, industrial and agricultural/irrigation uses.  
 

                                         
34 Water Management Act, NSW Government, 2000 (Water Act 2000) 
35 Australian and New Zealand Guidelines for Fresh and Marine Water Quality, ANZECC, 2000 (ANZECC 
2000) 



Stage 1 Preliminary Environmental Site 
Assessment 
Proposed Commercial/Retail Development 
2316-2320 Silverdale Road, Silverdale 

- 36 - 

 
 
 
 

 

 

Ref: E24004KHrpt 
Last printed 27/07/2011 

JULY 2011 

 

The National Health and Medical Research Council (NHMRC) released the Australian 
Drinking Water Guidelines (200436).  These guidelines are predominantly used to assess 
drinking water quality and have been referenced in some cases.   
 
The appropriate settings for current and potential uses of groundwater should be 
identified in establishing applicable groundwater trigger values: 
• raw drinking water source; 
• agricultural use – stock watering; 
• agricultural and domestic use – irrigation; 
• protection of aquatic ecosystems – freshwater; and 
• protection of aquatic ecosystems – marine. 
 
The presence of elevated contaminant concentrations in groundwater triggers further 
investigation of aquifer conditions to assess the source(s) of contamination and the 
lateral and vertical extent of the contamination.   
 
Guidance on the remediation and management of contaminated groundwater is 
presented in the document NSW DECCW Guidelines for the Assessment and 
Management of Groundwater Contamination (200737). 
 

7.4.1 Petroleum Hydrocarbons in Groundwater 

In the absence of locally endorsed guidelines for petroleum hydrocarbon compounds in 
water, the ‘intervention value’ concentration for mineral oil specified in the Circular on 
Target Values and Intervention Values for Soil Remediation (200038) has been adopted 
as the trigger value for TPH (C10-C36 fractions only).   
 
It is noted that these guidelines have not been endorsed by NSW OEH and are used 
only as a preliminary screening tool.   
 

7.4.2 Hardness Modified Trigger Values (HMTVs) 

Water hardness can affect the bioavailability of metals/metalloids in fresh water.  
Consequently, Section 3.4.3.2 of the ANZECC 2000 guidelines includes algorithms to 
derive hardness modified trigger values (HMTVs) for metals/metalloid concentrations in 

                                         
36 Australian Drinking Water Guidelines, National Health and Medical Research Council, 2004 (NHMRC 
2004) 
37 Guidelines for the Assessment and Management of Groundwater Contamination, NSW DECCW, 2007 
(Groundwater Contamination Guidelines 2007) 
38 Circular on Target Values and Intervention Values for Soil Remediation, Ministry of Housing, 
Spatial Planning and Environment, 2000 (Dutch Guidelines 2000) 
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fresh water.  The calculations for the HMTVs are included in Appendix E and have 
been included in the SAC table below.   
 

7.4.3 Site Assessment Criteria (SAC) for Groundwater Contaminants 

The fresh groundwater trigger values have been adopted along with other guideline 
values for this investigation as outlined in the table: 
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Contaminant Units 
Fresh Water 

Criteria1 

Hardness 
Modified 

Trigger Values 

Drinking 
Water 

Criteria2 
USEPA3 

Metals      
Arsenic (total)6 µg/L 24 - 7 - 
Cadmium µg/L 0.2 0.4 2 - 
Chromium (III) µg/L 3.3a 1.9 50 - 
Copper µg/L 1.4 2.8 2000 - 
Lead µg/L 3.4 9.4 10 - 
Mercury µg/L 0.6 - 1 - 
Nickel  µg/L 11 21.8 20 - 
Zinc µg/L 8 15.8 3000d - 
Petroleum 
Hydrocarbons 

     

TPH C10-C36 µg/L 600b - nsl - 
Benzene µg/L 950a - 1 - 
Toluene µg/L 180a - 800 - 
Ethylbenzene µg/L 80a - 300 - 
o-Xylene µg/L 350a - nsl - 
m+p Xylene µg/L 75a* - nsl - 
PAHs      
Naphthalene µg/L 16a - nsl 0.14 
Anthracene µg/L 0.01c - nsl 11000 
Phenanthrene µg/L 0.6c - nsl - 
Fluoranthene µg/L 1c - nsl 1500 
Benzo(a)pyrene µg/L 0.1c - 0.01 - 
PCBs      

Aroclor 1016 µg/L nsl - nsl nsl 
Aroclor 1221 µg/L nsl - nsl nsl 
Others      
Oil and grease mg/L 10 e - - - 
pH - 6.5 – 8.5i - 6.5 – 8.5d nsl 
EC mS/cm nsl - nsl nsl 

Notes: 
1 95% Trigger Values for Fresh Water (ANZECC 2000) 
2 Australian Drinking Water Guidelines (NHMRC 2004) 
3 Due to the absence of locally endorsed criteria, the USEPA Region 9 PRGs for Tap water have 
been adopted 
6 The Arsenic (III) trigger value has been quoted 
a Low or Moderate Reliability Trigger Values have been quoted (ANZECC 2000) 
b In the absence of locally endorsed guidelines, the Dutch investigation levels have been quoted 
c 99% trigger values have been adopted due to the potential for bioaccumulation effects 
d The aesthetic guideline concentration has been quoted 
e NSW EPA (DECCW) Guidelines for Assessing Service Station Sites (1994) 
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a* Low or Moderate Reliability Trigger Values (ANZECC 2000) for m-Xylenes have been quoted.  
We note that m-Xylene guideline value is 75µg/L and the p-Xylene guideline value is 200µg/L.  
However, these two isomers cannot currently be distinguished analytically 
nsl – No set limit 
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8 ASSESSMENT PLAN 

8.1 Soil Sampling Density 

The NSW EPA Contaminated Sites Sampling Design Guidelines (199539) for 
contaminated site investigations state that samples should be obtained from a 
minimum of 53 evenly spaced sampling points for a site of this size (approximately 
46,000m2).   
 
Samples were obtained from 25 sampling locations for this investigation.  This density 
is approximately 47% of the minimum sampling density.   
 
The boreholes were drilled on a systematic sampling plan with a spacing of up to 60m 
between sampling points.  A systematic sampling plan was considered most 
appropriate for this investigation as: 
• no specific potential contaminant sources were identified by the available site 

history; and 
• the distribution of contamination is expected to be associated with imported 

potentially contaminated fill material and is therefore likely to be random. 
 
The sampling density was higher in the vicinity of the existing service station and 
shopping centre as EIS understand this is the area to be developed first. 
 
Sampling was not undertaken beneath the existing buildings at the site as access was 
not possible during the field investigation. 
 

8.2 Dam Water Sampling 

Grab water samples were obtained from two dams (D1 and D2) in the east section of 
the site.  D2 is located beyond the east site boundary for the purposes of this 
assessment but within the lot boundary.  The location of the dams is shown on Figure 
2.   
 

8.3 Data Quality Objectives (DQOs) 

The DQOs for the assessment were developed with reference to the US EPA document 
Data Quality Objectives Process for Hazardous Waste Site Investigations (200040).  
The document includes seven steps as follows: 

                                         
39 Contaminated Sites Sampling Design Guidelines, NSW EPA, 1995 (EPA Sampling Design Guidelines 
1995) 
40 Data Quality Objectives Process for Hazardous Waste Site Investigations, US EPA, 2000 (US EPA 2000) 
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1. State the problem 
2. Identify the decision 
3. Identify inputs into the decision 
4. Study Boundaries 
5. Develop a Decision Rule 
6. Specify Limits on Decision Errors 
7. Optimise the Design for Obtaining data 
 
Field investigations are undertaken generally in accordance with EIS sampling protocols 
outlined in Appendix D. 
 

8.4 Data Quality Indicators (DQIs) and Quality Assurance 

The validation, as part of the DQOs, involves the technical review of the data using 
defined QA Assessment Criteria.  The success of the DQIs is based on assessment of 
the data set as a whole and not on individual acceptance or exceedance within the 
data set.   
 
Review of QA criteria was based on laboratory data including surrogate recovery, 
repeat analysis, laboratory control sample (LCS), matrix spikes and method blanks. 
 
Field QA/QC included collection and analysis of the following for the contaminants of 
concern: 
• approximately 10% of field soil samples as intra-laboratory duplicates; 
• field blank samples; and 
• soil trip spike sample.  
 
Success of field DQIs is based on the following criteria: 
• Relative percentage differences (RPDs) were calculated for the intra-laboratory 

duplicates.  The RPD was calculated as the absolute value of the difference 
between the initial and repeat result divided by the average value, expressed as a 
percentage.  The following acceptance criteria were used to assess the RPD 
results: 

 For results that were greater than 10 times the Practical Quantitation 
Limit (PQL) RPDs less than 50% were considered acceptable. 

 For results that were between 5 and 10 times PQL RPDs less than 75% 
were considered acceptable. 

 For results that were less than 5 times the PQL RPDs less than 100% 
were considered acceptable. 

• Acceptable concentrations in blank samples. 
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9 INVESTIGATION PROCEDURE 

9.1 Soil Sampling Methods 

Subsurface investigation was undertaken using a four-wheel-drive (4wd) mounted 
hydraulically push tube rig.  Soil samples were obtained from disposable polyethylene 
push tube samplers.   
 
Soil and rock samples were obtained at various depths, based on observations made 
during the field investigation.  During sampling, soil at selected depths was split into 
initial and duplicate samples for QA/QC assessment.   
 
All samples were placed in glass jars with plastic caps and teflon seals with minimal 
headspace.  Samples for asbestos analysis were placed in zip-lock plastic bags.  
Sampling personnel used disposable nitrile gloves during sampling activities. 
 
Samples for salinity analysis were placed in plastic bags with ties.   
 
During the investigation, soil samples were preserved by immediate storage in an 
insulated sample container with ice in accordance with AS 4482.1-200541 and AS 
4482.2-199942 as summarised in the following table: 
 

Analyte Preservation Storage 

Heavy metals Unpreserved glass 
jar with Teflon lined 

lid 

Store at <4º, analysis within 28 days (mercury 
and Cr[VI]) and 180 days (other metals). 

VOCs (TPH/BTEX) Store at <4º, nil headspace, extract within 14 
days, analysis within forty days PAHs, OCP, OPP 

& PCBs 
Asbestos Sealed plastic bag None 

 
The samples were labelled with the job number, sampling location, sampling depth and 
date.  All samples were recorded on the borehole logs presented in Appendix A and on 
the laboratory chain of custody (COC) record presented in Appendix B.   
 
On completion of the fieldwork, the samples were delivered in the insulated sample 
container to a NATA registered laboratory for analysis under standard COC procedures.  
Detailed EIS field sampling protocols are included in Appendix D. 

                                         
41 Guide to the Investigation and Sampling of sites with Potentially Contaminated Soil, Standards Australia, 
2005 (AS 2005) 
42 Guide to the Sampling and Investigation of Potentially Contaminated Soil Part2: Volatile Substances, 
Standards Australia, 1999 (AS 1999) 
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9.2 Photoionisation Detector (PID) Screening 

A portable PID was used to screen the samples for the presence of volatile organic 
compounds (VOCs) and to assist with selection of samples for laboratory hydrocarbon 
(TPH/BTEX) analysis.   
 
The sensitivity of the PID is dependent on the organic compound and varies for 
different mixtures of hydrocarbons.  Some compounds give relatively high readings and 
some can be undetectable even though present in identical concentrations.  The 
portable PID is best used semi-quantitatively to compare samples contaminated by the 
same hydrocarbon source.   
 
The PID is calibrated before use by measurement of an isobutylene standard gas.  All 
the PID measurements are quoted as parts per million (ppm) isobutylene equivalents. 
 
PID screening of detectable volatile organic compounds (VOCs) was undertaken on soil 
samples using the soil sample headspace method.  VOC data was obtained from partly 
filled zip-lock plastic bags following equilibration of the headspace gases.  The PID 
headspace data is presented on the COC documents.   
 

9.3 Dam Water Sampling 

Water grab samples were obtained from the dams using new disposable polyethylene 
bailers.   
 
Duplicate samples were obtained by alternate filling of sample containers.  This 
technique was adopted to minimise disturbance of the samples and loss of volatile 
contaminants associated with mixing of liquids in secondary containers, etc. 
 
The samples were preserved in accordance with water sampling requirements detailed 
in NEPM 1999 and placed in an insulated container with ice.  During the investigation, 
groundwater samples were preserved by immediate storage in an insulated sample 
container with ice in accordance with AS/NZS 5667.1:199843 as summarised in the 
following table: 
 

                                         
43 Water Quality – Part 1: Sampling, Guidance on the Design of Sampling Programs, Sampling Techniques 
and the Preservation and Handling of Samples, Standards Australia, 1998 (AS/NZS 5667.1:1998) 
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Analyte Preservation Storage Period 

Heavy metals 45µm Filter, acidify with nitric 
acid to pH 1-2.  

Store at <4º, analysis within 30 
days 

VOCs (TPH) Zero headspace, teflon seal Store at <4º, analysis within 7 
days 

VOCs (BTEX + Light 
TPH) 

Zero headspace, Teflon seal, 
acidify with HCl to pH 1-2. 

Store at <4º, analysis within 7 
days 

sVOCs (PAHs) nil Store at <4º, analysis within 7 
days 

 
On completion of the fieldwork, the samples were delivered in the insulated sample 
container to a NATA registered laboratory for analysis under standard chain of custody 
procedures.   
 

9.4 Laboratory Analysis 

Laboratory analysis was undertaken by Envirolab Services Pty Ltd (NATA Accreditation 
No. 2901). 
 

9.4.1 Soil Samples 

Soil samples were analysed using the following analytical methods detailed in Schedule 
B(3) of NEPM (199944): 
• Heavy metals – Nitric acid digestion.  Analysis by ICP/AES; 
• Low level mercury – cold vapour AAS; 
• OC and OP pesticides and PCBs – Extracted with dichloromethane/acetone.  

Analysis by GC/ECD; 
• PAHs – Soil extracted with dichloromethane/acetone.  Analysis by GC/MS; 
• TPH (volatile) – Soil extracted with methanol.  Analysis by P&T GC/MS; 
• TPH – Soil extracted with dichloromethane/acetone.  Analysis by GC/FID; 
• BTEX – Soil extracted with methanol.  Analysis by P&T GC/MS; and 
• Asbestos – Polarizing light microscopy. 
 
Toxicity characteristic leaching procedure (TCLP) leachates were prepared by rotating 
soil samples in a mild acid solution for 18 hours (NSW EPA WD-3 Method).  Leachates 
were analysed using the analytical procedures outlined above. 
 

                                         
44 Guideline on Laboratory Analysis of Potentially Contaminated Soils, Schedule B(3), NEPM, 1999 
(Schedule B(3))  
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For the preliminary salinity assessment, selected soil samples were analysed for salinity 
characteristics using the following laboratory techniques: 
• pH – measured using a 1:5 soil: demineralised water solution; 
• Electrical Conductivity – measured using a 1:5 soil: water extraction using a 

conductivity cell and dedicated meter; 
• Cation Exchange Capacity and Exchangeable Cations (Ca, Mg, K and Na) – 

Saturation with silver-thiourea followed by determination of Na, K, Ca and Mg 
using flame AAS; 

• Chloride – Ion Chromatography; and 
• Sulphate – Ion Chromatography. 
 

9.4.2 Groundwater Samples 

Groundwater samples were analysed using the following analytical methods endorsed 
by the NSW DECCW (EPA) (Schedule B(3) does not apply to water samples): 
• Heavy metals – Direct injection.  Analysis by ICP-AES; 
• Low level mercury – Direct injection.  Analysis by flow injection AAS; 
• OC and OP pesticides and PCBs – GC/ECD; 
• PAHs – Triple solvent (dichloromethane) extraction. Analysis by GC/MS; 
• TPH (volatile) – P&T. Analysis by GC/MS; 
• TPH – Solvent (dichloromethane) extraction. Analysis GC/FID; 
• BTEX – Direct P&T.  Analysis by GC/MS;  
• Oil & Grease – Gravimetric. Hexane Extractable; 
• pH – measured using pH meter and electrode in accordance with APHA 20th ED, 

4500-H+); and 
• Electrical Conductivity – measured using a conductivity cell and dedicated meter 

in accordance with APHA2510 20th ED and Rayment & Higginson. 
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10 RESULTS OF INVESTIGATION 

10.1 Subsurface Conditions 

Borehole locations are shown on Figure 2.  For details of the subsurface soil profile 
reference should be made to the borehole logs in Appendix A.  A summary of the 
subsurface conditions encountered in the boreholes is presented below: 
 
Pavement 

Concrete, approximately 120mm to 190mm thick, was encountered at the 
surface in BH1 and BH3 to BH9 inclusive. 

 
Fill 

Silty clay fill material was typically encountered at the surface or beneath the 
pavement in boreholes drilled in the vicinity of the existing shopping centre (BH1 
to BH11.  A shallow sandy gravel profile was encountered beneath the 
pavement in BH8 (road base) and a shallow silty sand profile was encountered 
at the surface in BH10.  The fill in this area extended to depths of approximately 
0.4m to 1.7m and was typically shallowest (approximately 0.5m) in the west 
section. 
 
The fill across the remainder of the site typically consisted of silty sandy clay 
and silty sand at the surface which was typically less than 0.5m deep.  Deeper 
silty clay fill was encountered in BH15 and BH16 (drilled in the filled area south 
of the shopping centre) that extended to depths of approximately 1.2m to 2m.  
Deeper silty sand fill was encountered to approximately 1m in BH25. 
 
The fill material contained inclusions of igneous, ironstone, quartz and shale 
gravel, ash, roots and root fibres. 

 
Natural Soils 

Silty clay or silty sandy clay was encountered beneath the fill in all boreholes 
and extended to the termination of all boreholes, except BH1, BH2, BH4, BH5 
and BH15, at a maximum depth of approximately 3m.  The natural soil was 
typically grey or brown with red or orange mottling and traces of ironstone 
gravel, roots and root fibres. 

 
Bedrock 

Shale was encountered beneath the natural soil in BH1, BH2, BH4, BH5 and 
BH15 and extended to the termination of these boreholes at a maximum depth 
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of approximately 2.6m.  Push tube refusal was encountered at the base of 
several other boreholes on inferred shale bedrock. 

 
Groundwater 

Immediate groundwater seepage was encountered at depths of approximately 
0.35m in BH13 and 1.5m in BH25.  The seepage in BH13 was approximately at 
the fill-natural soil interface.  The seepage in BH25 was approximately 50mm 
off the base of the borehole. 
 

10.2 Laboratory Results 

The laboratory reports are presented in Appendix B.  The results have been assessed 
against the SAC adopted for this investigation.   
 

10.2.1 Environmental Site Assessment - Soil Samples 

The soil laboratory results are presented in Table B.  The results of the analyses are 
summarised below.   
 
Heavy Metals 

Twenty nine fill and four natural soil samples were analysed for heavy metals.  The 
results of the analyses were below the SAC. 
 
Waste Classification: 
The results of all analyses were less than the CT1 and SCC1 criteria outlined in the 
Waste Classification Guidelines 2009.   
 

Petroleum Hydrocarbons (TPH) and Monocyclic Aromatic Hydrocarbons (BTEX) 
PID soil sample headspace readings were generally zero ppm equivalent 
isobutylene.  These results indicate a lack of PID detectable volatile organic 
contaminants (VOCs).  The PID readings for the fill and natural samples from BH4 
were 250ppm and 2.1ppm, respectively, and the reading from the BH23 (0.6-
0.9m) was 76ppm.  These results indicate the potential presence of PID 
detectable VOCs in these samples. 
 
Eleven fill and nine natural soil samples were analysed for TPH and BTEX 
compounds.  The results of the analyses were below the SAC. 
 
Waste Classification: 
The results of all analyses were less than the relevant CT1 and SCC1 criteria 
outlined in the Waste Classification Guidelines 2009.   
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Polycyclic Aromatic Hydrocarbons (PAHs) 

Twenty nine fill and four natural soil samples were analysed for a range of PAHs 
including Benzo(a)pyrene.  The total PAH and benzo(a)pyrene results of 
103.3mg/kg and 9.5mg/kg, respectively, in the BH22 (0-0.35m) sample were 
above the SAC of 100mg/kg and 5mg/kg, respectively.  The remaining results of 
the analyses were less than the SAC.  
 
Waste Classification: 
The total benzo(a)pyrene result in the BH22 (0-0.35m) sample exceeded the CT1 
criterion of 0.8mg/kg.  The results of the remaining analyses were less than the 
relevant CT1 criterion and all results were less than the SCC1 criteria outlined in 
the Waste Classification Guidelines 2009.   
 
A TCLP leachate was prepared from the BH22 (0-0.35m) sample and analysed for 
PAHs.  The benzo(a)pyrene result was less than the TCLP1 criterion.   
 

Organochlorine (OCPs) and Organophosphorous (OPPs) Pesticides 
Eighteen fill and three natural soil samples were analysed for a range of OCPs and 
OPPs.  The results of the analyses were below the laboratory PQL and less than 
the SAC.  
 
Waste Classification: 
The results of all analyses were less than the SCC1 criteria outlined in the Waste 
Classification Guidelines 2009.   
 

Polychlorinated Biphenyls (PCBs) 
Eighteen fill and three natural soil samples were analysed for a range of PCBs.  
The results of the analyses were below the laboratory PQL and less than the 
SAC.  
 
Waste Classification: 
The results of all analyses were less than the SCC1 criteria outlined in the Waste 
Classification Guidelines 2009.   
 

Asbestos 
Twenty one fill soil samples were screened for the presence of asbestos fibres.  
The results of the analyses indicated that asbestos fibres were not encountered 
within the samples and no respirable fibres were detected. 
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10.2.2 Preliminary Salinity Assessment 

The laboratory analysis results for the soil samples are summarised in Table G to Table 
K inclusive and analysis reports are presented in Appendix B.  The results of the 
analyses are summarised below.  For comparison of the results, reference should be 
made to the “Site Assessment Criteria for Salinity Characteristics” section earlier in 
this report.   
 
Electrical Conductivity (EC) and Extract Electrical Conductivity (ECe) 

Five fill samples and fifteen selected natural soil samples were analysed for 
electrical conductivity (EC).  The EC results for the samples ranged from 
0.030dS/m in the BH21 (0.5-1m) sample to 0.32dS/m in the BH15 (0.6-0.8m) 
sample.   
 
The EC values were converted to extract electrical conductivity (ECe) values by 
multiplying the EC results by the soil texture conversion factors presented in 
DLWC (2002).  The ECe results for the samples ranged from 0dS/m in several 
samples to 3dS/m in the BH15 (0.6-0.8m) fill sample.  The majority of sample 
results were less than 2dS/m and were considered to be non-saline.  Only the 
ECe result of 3dS/m in the BH15 (0.6-0.8m) sample was greater than 2dS/m and 
was within the slightly saline range of 2ds/m to 4dS/m.   
 

pH 
Five fill samples and fifteen selected natural soil samples were analysed for pH.  
The results of the analysis ranged from pH 4.1 in the BH4 (1.2-1.5m) and BH13 
(1.2-1.5m) samples to pH 8.6 in the BH15 (0.6-0.8m) sample.  The majority of 
results were between 4.5 and 5.5 and only two results were less than pH 4.5.  
No distinct depth distribution pattern was observed with regard to pH. 
 

Cation Exchange Capacity (CEC) 
Three fill samples and six selected natural soil samples were analysed for Cation 
Exchange Capacity (CEC) including exchangeable sodium (Na), potassium (K), 
calcium (Ca) and magnesium (Mg).  The results of the analysis for the samples 
were as follows: 
• CEC – ranged from <1meq/100g to 9.8meq/100g; 
• Exchangeable Na – ranged from <0.01meq/100g to 4.6meq/100g; 
• Exchangeable K – ranged from 0.07meq/100g to 0.37meq/100g; 
• Exchangeable Ca – ranged from 0.46meq/100g to 4.9meq/100g; and 
• Exchangeable Mg – ranged from 0.05meq/100g to 1.3meq/100g. 

 
The exchangeable sodium (Na) percentage (ESP) calculated for the samples 
ranged from 1.7% to 13.27%.  The ESP results from the BH20 (0.8-1.1m) and 
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BH25 (1.3-1.55m) samples were less than 5%.  The remaining results were 
between 5% and 15%. 

 
Sulphate and Chloride 

Three fill samples and six selected natural soil samples were analysed for sulphate 
and chloride.  The sulphate results ranged from 4mg/kg to 160mg/kg.  The 
chloride results ranged from 11mg/kg to 130mg/kg. 

 
Resistivity 

Five fill samples and fifteen selected natural soil samples were analysed for EC, 
the results of which were used to calculate resistivity.  All the resistivity results 
were greater than 2000ohm.cm and were considered to indicate generally non-
aggressive soils.   

 

10.2.3 Environmental Site Assessment - Water Samples 

The dam water laboratory results are presented in Table C.  The results of the analysis 
are summarised below: 
 
Heavy Metals 

Two dam water samples were analysed for heavy metals.  The results of the 
analyses were below the SAC. 
 

Petroleum Hydrocarbons (TPH) and Monocyclic Aromatic Hydrocarbons (BTEX) 
Two dam water samples were analysed for TPH and BTEX compounds.  The 
results of the analyses were below the SAC. 
 

Polycyclic Aromatic Hydrocarbons (PAHs) 
Two dam water samples were analysed for a range of PAHs including 
Benzo(a)pyrene.  The results of the analyses were below the laboratory PQL and 
less than the SAC.  EIS note the PQL for some individual PAHs were above the 
SAC. 
 

Organochlorine (OCPs) and Organophosphorous (OPPs) Pesticides 
Two dam water samples were analysed for a range of OCPs and OPPs.  The 
results of the analyses were below the laboratory PQL.  
 

Polychlorinated Biphenyls (PCBs) 
Two dam water samples were analysed for a range of PCBs.  The results of the 
analyses were below the laboratory PQL.  
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Other Parameters 
Two water samples were analysed for pH, EC and hardness.  The results were as 
follows: 

• pH was 5.9 and 6.6; 
• EC was 280µS/cm and 570µS/cm; and 
• Hardness was 24CaCO3/L and 110mgCaCO3/L 
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11 ASSESSMENT OF ANALYTICAL QA/QC 

The DQOs and DQIs established for the investigation have been assessed in this 
section of the report.  The assessment includes a review of the laboratory QA/QC 
procedure to assess whether the sample data is reliable.   
 
The laboratory reports for this investigation have been checked and issued as final by: 
• Envirolab Services Pty Ltd 

NATA Accreditation No. 2901 
Report numbers: 57899, 57899-A and 57900 

 
The RPD results for the field QA/QC duplicate samples are summarised in Tables D and 
E.  An assessment of the DQIs adopted for this investigation is summarised in the 
following table.  A brief explanation of the individual DQI is presented in Appendix D.   
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DQO Number of 
Samples 

DQI 

Precision:   
Intra-laboratory duplicate 
 
Sample Reference: 
Dup 2 is a duplicate of soil 
sample BH5 (0.2-0.5m) 
Dup 6 is a duplicate of soil 
sample BH6 (0.2-0.4m) 
Dup 9 is a duplicate of soil 
sample BH5 (0-0.3m) 
Dup A is a duplicate of 
groundwater sample D1 

Soil: 3 
Groundwater: 
1 

The intra-laboratory RPD values indicated 
that field precision was acceptable.   

Field Blank 
FB1 was a sand  field blank 
30/7/11 

Soil: 1 The field blank was found to be free of 
analyte concentrations above the PQLs. 

Trip Spike 
TS1 was a soil trip spike 
29/7/11 

Soil: 1 Trip spike recovery values were within 
acceptable limits. 

Laboratory duplicate RPD values Soil: 9 
Groundwater: 
1 

Laboratory duplicate RPD results for the 
soil/groundwater analysis were generally 
within the acceptance criteria adopted by 
the laboratory/laboratories.  Values for 
individual heavy metals outside the 
acceptable limits were attributed ‘the 
inhomogeneous nature of the sample/s’. As 
both the initial results and the duplicate 
results were less than the SAC these 
results are not considered to have had an 
adverse impact on the data set at a whole. 

Accuracy:   
Surrogate Spikes All organic 

analytes 
Laboratory accuracy was good and that no 
outliers were reported. 

Matrix Spike Soil: 3 Laboratory accuracy was good and that no 
outliers were reported. 

Laboratory Control Sample 
(LCS) 

Soil: 4 Laboratory accuracy was good and that no 
outliers were reported. 

Representativeness:   
Samples extracted and analysed 
within holding time 

All Samples All samples were extracted and analysed 
within the appropriate holding times 
outlined in the investigation procedure. 

Analysis of Laboratory Blanks Soil: 2 All laboratory blanks were found to be free 
of analyte concentrations above the PQLs. 

Comparability:   
EIS sampling protocols All Samples Sampling was undertaken in accordance 

with the EIS sampling protocols outlined in 
Appendix D 

Standard laboratory analytical 
methods used 
 

All Samples All Samples 
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Samples obtained by qualified 
staff 

All Samples All Samples 

Completeness:   
Documentation (including site 
notes, borehole logs and COC 
etc) was correctly maintained 

All Samples All Samples 

Samples obtained were analysed 
for the contaminants of concern 

All Samples All Samples 

Appropriate analytical methods 
used by the laboratory. 

All Samples All Samples 
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12 DISCUSSION 

The environmental site assessment undertaken for the proposed commercial/retail 
development was designed to assess the suitability of the site for the proposed land 
use and assess the salinity conditions at the site.   
 

12.1 Summary of Soil Contamination Conditions 

Soil samples obtained for the investigation were analysed for the potential 
contaminants of concern identified at the site.   
 
Elevated concentrations of PAHs were encountered in the fill material at BH22, located 
to the east of the house.  EIS consider that the PAH contamination is likely to be 
associated with ash in the fill material.  Historical information indicated that this area 
was formerly occupied by a dam that has been subsequently filled.  Further 
investigation will be required to better assess the nature and extent of this 
contamination.  As the area is grassed and based on the contaminant exposure 
pathway (inhalation and ingestion), EIS consider that the PAH contamination poses a 
low risk to human health in its current form. 
 
Elevated concentrations of contaminants were not encountered in the remaining soil 
samples analysed for the investigation.  All results were below the site assessment 
criteria (SAC).   
 
Based on the results, EIS are of the opinion that the potential for significant 
widespread soil contamination at the site is relatively low. 
 
Petroleum Hydrocarbon (TPH) contamination is known to exist beneath the canopy 
footprint (IT Environmental 2005).  EIS sampled from boreholes drilled around the 
service station.  No TPH contamination was detected in the EIS boreholes, however 
VOCs were detected in the BH4 (located immediately south of the service station) 
samples using a photo-ionisation detector.  Based on these results, EIS consider the 
potential for significant migration of contamination through soils to be low.  Further 
assessment should be undertaken in the vicinity of BH4 to better assess the VOC 
detections in the BH4 samples. 
 

12.1.1 PPILs 

The results of the analyses were all less than the PPILs.  The PPIL criteria are 
principally concerned with phytotoxicity (i.e. adverse effects on plant growth in 
established and proposed areas of landscaping) and are described in NEPM 1999 as 
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“somewhat arbitrary”, as the effect of these compounds on plant growth will depend 
on the soil and plant type.   
 

12.1.2 Asbestos in Soil 

Asbestos was not detected above the reporting limit in the soil samples analysed for 
the investigation.  EIS consider the potential for significant, widespread asbestos 
contamination to be low. 
 

12.2 Waste Classification 

12.2.1 Classification of Fill Soils 

Based on the results of the assessment, the fill material is classified as 'General Solid 
Waste (non-putrescible)' according to the criteria outlined in Waste Classification 
Guidelines 2009.   
 
The material should be disposed of to a suitably licensed NSW OEH landfill.  Due to the 
contaminants encountered in the fill material in BH22, this fill material is not 
considered suitable for reuse on site and should be disposed of to a suitably licensed 
NSW OEH landfill only.   
 

12.2.2 Classification of Natural Soil and Bedrock 

The natural silty clay/silty sandy clay and underlying shale bedrock at the site is 
considered to be virgin excavated natural material (VENM).  The material is considered 
suitable for re-use on-site, or alternatively, the information included in this report may 
be used to assess whether the material is suitable for beneficial reuse at another site 
as fill material.  Where doubt exists about the difference between fill and VENM 
material an environmental/geotechnical engineer should be contacted.   
 
This classification is not applicable to natural soil beneath the canopy of the service 
station as these soils are known to be contaminated with TPH. 
 
VENM must not be mixed with any fill material (including building rubble) as this will 
invalidate the VENM classification.   
 
In the event the natural soils require disposal to a NSW OEH licensed landfill, the 
material can be disposed as 'General Solid Waste (non-putrescible)'.   
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12.3 Preliminary Salinity Assessment 

The preliminary salinity assessment included a review of the salinity hazard map for 
western Sydney and laboratory analyses of selected soil samples for pH, EC, ECe, 
CEC, sulphate and chloride.  Interpretation of the results with reference to the 
information presented in Section 7.2.5 of this report has indicated the following:  

• The majority of soils are considered to be non-saline, however, one fill sample 
was found to be slightly saline; 

• The ESP% calculated for the fill and natural soil samples indicated that the soils 
are generally sodic and are considered to be moderately dispersive; 

• The pH results for the soil samples ranged from pH 4.1 to pH 8.6.  Two 
samples recorded pH results less than 4.5 and were considered to be 
moderately aggressive to concrete foundations.  The majority of sample results 
ranged from 4.5 to 5.5 and were considered to be mildly aggressive to concrete 
foundations.  All samples were considered to be non-aggressive to steel 
structures; 

• The sulphate results for the soil samples ranged from 4mg/kg to 160mg/kg and 
were considered to be non-aggressive towards concrete foundations;  

• The chloride results for the soil samples ranged from 11mg/kg to 130mg/kg and 
were considered to be non-aggressive towards steel piles; and 

• The resistivity results were all above 2,000ohm.cm and were considered to be 
non-aggressive to steel piles.   

 
These results indicate that the majority of fill and natural soils at the site are non-saline 
and generally non-aggressive to structures.  A small number of results indicate slightly 
saline and mildly to moderately aggressive conditions. 
 
Based on the proposed development details provided, EIS consider that no detailed 
salinity management plan is necessary for the proposed development.  Use of the NSW 
Government/Landcom Blue Book, Managing Urban Stormwater – Soil and Construction 
(2004, 4th Ed45), as a guide to prepare soil and water management plans. The approved 
plan and subsequent works are to be supervised by appropriately qualified experienced 
personnel. 
 
The following salinity management procedures should be considered: 

12.3.1 Soil Dispersivity 

Based on the sodicity results, the soils at the site are considered to be dispersive.  
Dispersive soils are commonly associated with the following soil behaviour: 

                                         
45 Managing Urban Stormwater – Soil and Construction, NSW Government/Landcom, 2004 (4th Ed) (Blue 
Book 2004) 
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• Sediment loss to streams; 
• Susceptibility to tunnelling or piping through earth dams, levees and poorly 

backfilled trenches etc; 
• Limited ability to hold water within detention ponds/dams etc unless appropriately 

engineered; and 
• Soil softening when saturated. 
 
Gypsum and/or lime should be applied to exposed surfaces during construction and site 
development phases to treat the sodic conditions especially in the event that the soil 
surface is to remain exposed for extended periods of time.  The addition of gypsum 
and/or lime to exposed subsoils during earthworks will increase the proportion of 
exchangeable calcium in the soil and reduce the degree of sodicity (and thereby 
dispersivity) in areas where cut faces will be exposed to surface water run-off etc.  
The amount of lime/gypsum to be added will vary with the soil and tests should be 
undertaken prior to, and during, the proposed earthworks to assess the appropriate 
quantity of lime/gypsum. 
 

12.3.2 Soil Aggressivity 

Some soils at the site were found to be slightly acidic.  These conditions (pH less than 
5.5) are mildly aggressive to concrete foundations.   
 
In designing for durability, reference should be made to concrete strength and cover 
requirements listed in AS2159-2009.  Care should be taken to check that the 
infrastructure design process considers the existing patterns of surface and subsurface 
water movement through the site during both dry and wet periods.  Construction of 
infrastructure, which may cause an increase in areas of surficial water logging through 
poor surface drainage management or a rising water table condition at the site is highly 
undesirable.   
 
In the absence of endorsed recommendations for buildings in saline environments, 
reference is made to the publication CCAA 2005. The guide provides recommendations 
on the minimum concrete grade/strength required for saline soil conditions encountered 
at the site.   
 

12.3.3 Groundwater Management 

Although groundwater is unlikely to be disturbed due to the on-grade nature of the 
proposed development, planning and design should involve management of factors that 
could lead to a rise in the groundwater table level.  Such measures include reducing the 
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importation of potable water to the site, reduction of irrigation requirements and 
avoiding the use of infiltration pits to disperse surface water.   
 
Groundwater maintenance activities associated with the proposed landscaped areas 
will tend to increase groundwater recharge.  Subsoil drains should be installed in these 
areas so as to avoid the recharge of groundwater resources, reduce the potential for 
water logging and also increase the potential for on-site water re-cycling.  
Alternatively, low maintenance species of vegetation could be used in landscaped 
areas to reduce watering requirements. 
 

12.4 Summary of Groundwater Conditions 

Immediate groundwater seepage was encountered at depths of approximately 0.35m 
in BH13 and 1.5m in BH25.  The seepage in BH13 was approximately at the fill-natural 
soil interface and was considered by a localised, perched water table.  The seepage in 
BH25 was approximately 50mm off the base of the borehole and was considered to be 
a perched water table associated with underlying bedrock.  A nearby (former) creek 
may have influenced the groundwater in BH25. 
 
The Petrolink 2011 assessment of the groundwater in the vicinity of the service station 
encountered elevated concentrations of TPH in the groundwater in two monitoring 
wells.  As the monitoring wells were not developed prior to samples Petrolink 
considered that contamination may have accumulated in the wells.  Petrolink 
concluded that GWMW1 and GWMW4 should be ‘purged and allowed to re-charge 
with groundwater and then fresh samples be taken for analysis to determine current 
conditions as opposed to accumulation’.  EIS consider that all wells at the site should 
be developed and re-sampled using low-flow equipment.  Following receipt of the 
results, a remedial strategy may be required for impacted groundwater at the site. 
 
A detailed assessment of the groundwater conditions was outside the scope of this 
investigation.  However, based on the results of the investigation, EIS consider the 
potential for groundwater contamination across the majority of site to be very low for 
the following reasons:  
• Elevated concentrations of contaminants, except PAHs, were not detected in the 

fill or natural soils at the site; and 
• PAH compounds associated with ash contaminated fill material are generally 

considered to be bound tightly in a relatively insoluble matrix. Significant 
migration of PAHs from this material is unlikely. 
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12.5 Dam Water Conditions 

Water samples obtained from the two large dams on the site were analysed for the 
potential contaminants of concern identified at the site.   
 
Elevated concentrations of contaminants were not encountered in the water samples 
analysed for the investigation.  All results were below the SAC.   
 
Based on the results of the assessment, EIS consider that the potential for significant, 
contamination of water in the dams is relatively low.   
 
Dewatering of the dams is likely to be required prior to commencement of construction 
works at the site.  Additional testing should be undertaken to confirm suitable disposal 
option, however, based on available data EIS consider that spraying the water over the 
site surface is likely to be suitable disposal option.  
 

12.6 Conclusion 

Based on the scope of work undertaken for this assessment EIS consider that the site 
can be made suitable for the proposed development provided that the following 
recommendations are implemented: 
• Additional assessment of the nature and extent of the PAH contaminated fill 

material east of the house; 
• Additional assessment immediately south of the service station in the vicinity of 

BH4 for VOCs; 
• Additional assessment of groundwater conditions in the vicinity of the service 

station; 
• If groundwater contamination is encountered a remediation action plan (RAP) 

should be prepared for the proposed development.  In the event that the 
contamination can be managed without remediation, an Environmental 
Management Plan (EMP) should be prepared for the service station site; 

• Prepare an appropriate occupational health and safety plan for the contaminants 
encountered at this site; and 

• Undertake inspections during demolition and excavation works to assess any 
unexpected conditions or subsurface facilities that may be discovered between 
investigation locations.  This should facilitate appropriate adjustment of the works 
programme and schedule in relation to the changed site conditions.  Inspections 
should be undertaken by experienced environmental personnel.   

 
EIS note the requirement to obtain groundwater samples from at least three locations 
around UPSS every 6 months throughout continued operation. 
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12.7 Regulatory Requirement 

The requirement to report to the OEH under Section 60 and Guidelines on the Duty to 
Report Contamination46 under the CLM Amendment Act 2008 should be assessed once 
the results of the additional investigation works have been reviewed and a remedial 
strategy has been selected.   
 
Please note that in the event the recommendations for additional work and remediation 
are not undertaken, there may be justification to report to the OEH.  EIS can be 
contacted for further advice regarding notification.   
 
 

                                         
46 Guidelines on the Duty to Report Contamination, NSW Government Legislation, 2008 (Duty to Report 
Contamination 2008) 
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13 LIMITATIONS 

The boreholes drilled for the investigation have enabled an assessment to be made of 
the existence of significant, large quantities of contaminated soils.  The conclusions 
based on this investigation are that, while major contamination of the site is not 
apparent, problems may be encountered with smaller scale features between 
boreholes. EIS adopts no responsibility whatsoever for any problems such as 
underground storage tanks, buried items or contaminated material that may be 
encountered between sampling locations at the site.  The proposed construction 
activities at the site should be planned on this basis, and any unexpected problem 
areas that are encountered between boreholes should be immediately inspected by 
experienced environmental personnel.  This should ensure that such problems are dealt 
with in an appropriate manner, with minimal disruption to the project timetable and 
budget. 
 
The conclusions developed in this report are based on site conditions which existed at 
the time of the site assessment and the scope of work outlined previously in this 
report.  They are based on investigation of conditions at specific locations, chosen to 
be as representative as possible under the given circumstances, and visual 
observations of the site and vicinity, together with the interpretation of available 
historical information and documents reviewed as described in this report.  
 
The investigation for this assessment and preparation of this report have been 
undertaken in accordance with accepted practice for environmental consultants, with 
reference to applicable environmental regulatory authority and industry standards, 
guidelines and the assessment criteria outlined previously in this report. 
 
Where information has been provided by third parties, EIS has not undertaken any 
verification process, except where specifically stated. 
 
EIS has not undertaken any assessment of off-site areas that may be potential 
contamination sources or may have been impacted by site contamination. 
 
Subsurface soil and rock conditions encountered between investigation locations may 
be found to be different from those expected.  Groundwater conditions may also vary, 
especially after climatic changes.  
 
Previous use of this site may have involved excavation for the foundations of buildings, 
services, and similar facilities.  In addition, unrecorded excavation and burial of material 
may have occurred on the site. Backfilling of excavations could have been undertaken 
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with potentially contaminated material that may be discovered in discrete, isolated 
locations across the site during construction work.  
 
EIS accept no responsibility for potentially asbestos containing materials that may exist 
at the site.  These materials may be associated with demolition of pre-1990 
constructed buildings or fill material at the site. 
 
EIS have not and will not make any determination regarding finances associated with 
the site.   
 
Changes in the proposed or current site use may result in remediation or further 
investigation being required at the site. 
 
During construction at the site, soil, fill and any unsuspected materials that are 
encountered should be monitored by qualified environmental and geotechnical 
engineers to confirm assumptions made on the basis of the limited investigation data, 
and possible changes in site level and other conditions since the investigation.  Soil 
materials considered to be suitable from a geotechnical point of view may be 
unsatisfactory from a soil contamination viewpoint, and vice versa. 
 
This report has been prepared for the particular project described and no responsibility 
is accepted for the use of any part of this report in any other context or for any other 
purpose.  Copyright in this report is the property of EIS.  EIS has used a degree of care, 
skill and diligence normally exercised by consulting engineers in similar circumstances 
and locality.  No other warranty expressed or implied is made or intended.  Subject to 
payment of all fees due for the investigation, the client alone shall have a licence to 
use this report. 
 
Should you require any further information regarding the above, please do not hesitate 
to contact us. 
 
Yours faithfully 
For and on behalf of 
ENVIRONMENTAL INVESTIGATION SERVICES 
 

       
Todd Hore       Adrian Kingswell 
Senior Environmental Engineer    Senior Associate 
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ABBREVIATIONS 
AAS Atomic Absorption Spectrometry 
AGST Above Ground Storage Tank 
AHD Australian Height Datum 
ANZECC Australian and New Zealand Environment Conservation Council 
ASS Acid Sulfate Soil 
B(a)P Benzo(a)pyrene 
BH Borehole 
BTEX Benzene, Toluene, Ethyl benzene, Xylene  
COC Chain of Custody documentation 
CLM Contaminated Land Management 
DECCW Department of Environment, Climate Change and Water (formerly DECC, DEC 

and EPA) 
DNR NSW Department of Natural Resources (now split between DWE and DECCW) 
DWE NSW Department of Water and Energy 
DP Deposited Plan 
DQO Data Quality Objective 
EC Electrical Conductivity 
EPA NSW Environment Protection Authority, New South Wales (now part of DECCW) 
GC-ECD Gas Chromatograph-Electron Capture Detector 
GC-FID Gas Chromatograph-Flame Ionisation Detector 
GC-MS Gas Chromatograph-Mass Spectrometer 
HIL Health Based Investigation Level 
HM Heavy Metals 
ICP-AES Inductively Couple Plasma – Atomic Emission Spectra 
NATA National Association of Testing Authorities, Australia 
NEPC National Environmental Protection Council 
NHMRC National Health and Medical Research Council 
OEH Office of Environment and Heritage 
OCPs Organochlorine Pesticides 
OHS (OH&S) Occupational Health and Safety 
PAH Polycyclic Aromatic Hydrocarbons 
PCBs Polychlorinated Biphenyls 
PID Photo-ionisation Detector 
PPIL Provisional Phyto-toxicity Investigation Levels 
PQL Practical Quantitation Limit 
P&T Purge & Trap 
RAP Remedial Action Plan 
QA/QC Quality Assurance and Quality Control 
RPD Relative Percentage Difference 
SAC Site Assessment Criteria 
SEPP State Environmental Planning Policy 
sPOCAS suspension Peroxide Oxidation Combined Acidity and Sulfate 
SPT Standard Penetration Test 
SWL Standing Water Level 
TCLP Toxicity Characteristic Leaching Procedure 
TP Test Pit 
TPH Total Petroleum Hydrocarbons 
USEPA United States Environmental Protection Agency 
UCL Upper Confidence Limit  
UST Underground Storage Tank 
VOC Volatile Organic Compounds 
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IMPORTANT INFORMATION ABOUT THE SITE ASSESSMENT REPORT 
 

These notes have been prepared by EIS to assist with the assessment and 
interpretation of this report. 
 
An Environmental Assessment Report is Based on a Unique Set of Project Specific 
Factors: 
This report has been prepared in response to specific project requirements as stated 
in the EIS proposal document which may have been limited by instructions from the 
client.  This report should be reviewed, and if necessary, revised if any of the following 
occur: 
• the proposed land use is altered; 
• the defined subject site is increased or sub-divided; 
• the proposed development details including size, configuration, location, 

orientation of the structures are modified; 
• the proposed development levels are altered, eg addition of basement levels; 

or 
• ownership of the site changes. 
 
EIS/J&K will not accept any responsibility whatsoever for situations where one or more 
of the above factors have changed since completion of the assessment.  If the subject 
site is sold, ownership of the assessment report should be transferred by EIS to the 
new site owners who will be informed of the conditions and limitations under which the 
assessment was undertaken.  No person should apply an assessment for any purpose 
other than that originally intended without first conferring with the consultant. 
 
Changes in Subsurface Conditions 
Subsurface conditions are influenced by natural geological and hydrogeological process 
and human activities. Groundwater conditions are likely to vary over time with changes in 
climatic conditions and human activities within the catchment (eg. water extraction for 
irrigation or industrial uses, subsurface waste water disposal, construction related 
dewatering). Soil and groundwater contaminant concentrations may also vary over 
time through contaminant migration, natural attenuation of organic contaminants, 
ongoing contaminating activities and placement or removal of fill material. The 
conclusions of an assessment report may have been affected by the above factors 
if a significant period of time has elapsed prior to commencement of the 
proposed development. 
 
 
 
This Assessment is Based on Professional Interpretations of Factual Data 
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Site assessments identify actual subsurface conditions at the actual sampling locations 
at the time of the investigation. Data obtained from the sampling and subsequent 
laboratory analyses, available site history information and published regional information 
is interpreted by geologists, engineers or environmental scientists and opinions are 
drawn about the overall subsurface conditions, the nature and extent of 
contamination, the likely impact on the proposed development and appropriate 
remediation measures.  
 
Actual conditions may differ from those inferred, because no professional, no matter 
how qualified, and no subsurface exploration program, no matter how comprehensive, 
can reveal what is hidden by earth, rock and time. The actual interface between 
materials may be far more gradual or abrupt than an assessment indicates. Actual 
conditions in areas not sampled may differ from predictions. Nothing can be done to 
prevent the unanticipated, but steps can be taken to help minimise the impact. For this 
reason, site owners should retain the services of their consultants throughout the 
development stage of the project, to identify variances, conduct additional tests 
which may be needed, and to recommend solutions to problems encountered on site. 
 
Environmental Site Assessment Limitations 
Although information provided by an environmental site assessment can reduce 
exposure to the risk of the presence of contamination, no environmental site 
assessment can eliminate the risk. Even a rigorous professional assessment may not 
detect all contamination on a site. Contaminants may be present in areas that were 
not surveyed or sampled, or may migrate to areas which showed no signs of 
contamination when sampled. Contaminant analysis cannot possibly cover every type 
of contaminant which may occur; only the most likely contaminants are screened. 
 
Misinterpretation of Environmental Site Assessments by Design Professionals 
Costly problems can occur when other design professionals develop plans 
based on misinterpretation of an environmental assessment report. To minimise 
problems associated with misinterpretations, the environmental consultant should 
be retained to work with appropriate professionals to explain relevant findings and to 
review the adequacy of plans and specifications relevant to contamination issues. 
 
Logs Should not be Separated from the Environmental Assessment Report 
Borehole and test pit logs are prepared by environmental scientists, engineers or 
geologists based upon interpretation of field conditions and laboratory evaluation of 
field samples. Logs are normally provided in our reports and these should not be re-
drawn for inclusion in site remediation or other design drawings, as subtle but 
significant drafting errors or omissions may occur in the transfer process. Photographic 
reproduction can eliminate this problems, however contractors can still misinterpret the 
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logs during bid preparation if separated from the text of the assessment. If this 
occurs, delays, disputes and unanticipated costs may result. In all cases it is 
necessary to refer to the test of the report to obtain a proper understanding of the 
assessment.  Please note that logs with the ‘Environmental Log’ header are not 
suitable for geotechnical purposes as they have not been peer reviewed by a Senior 
Geotechnical Engineer.   
 
To reduce the likelihood of borehole and test pit log misinterpretation, the 
complete assessment should be available to persons or organisations involved in the 
project, such as contractors, for their use. Denial of such access and disclaiming 
responsibility for the accuracy of subsurface information does not insulate an owner 
from the attendant liability. It is critical that the site owner provides all available 
site information to persons and organisations such as contractors. 
 
Read Responsibility Clauses Closely 
Because an environmental site assessment is based extensively on judgement and opinion, 
it is necessarily less exact than other disciplines. This situation has resulted in wholly 
unwarranted claims being lodged against consultants. To help prevent this problem, 
model clauses have been developed for use in written transmittals. These are 
definitive clauses designed to indicate consultant responsibility. Their use helps all 
parties involved recognise individual responsibilities and formulate appropriate action. 
Some of these definitive clauses are likely to appear in the environmental site 
assessment, and you are encouraged to read them closely. Your consultant will be 
pleased to give full and frank answers to any questions. 
 



 
 

TABLE A - 2 
CHEMICAL CONTAMINANT CRITERIA FOR WASTE CLASSIFICATION  

Waste Classification Guidelines. Part 1: Classifying Waste DECC (now OEH) NSW July 2009  

GENERAL SOLID WASTE RESTRICTED SOLID WASTE HAZARDOUS WASTE 
IF SCC ≤ CT1, TCLP NOT 

NEEDED TO CLASSIFY AS GENERAL SOLID 
WASTE 

IF SCC ≤ CT2, TCLP NOT 
NEEDED TO CLASSIFY AS RESTRICTED SOLID 

WASTE 

IF SCC > CT2, TCLP NOT NEEDED TO CLASSIFY 
AS HAZARDOUS WASTE 

IF TCLP ≤ TCLP1 AND 
SCC ≤ SCC1 

TREAT AS GENERAL SOLID WASTE 

IF TCLP ≤ TCLP2 AND 
SCC ≤ SCC2 

TREAT AS RESTRICTED SOLID WASTE 

IF TCLP > TCLP2 AND/OR SCC > SCC2 
TREAT AS HAZARDOUS WASTE 

 
 GENERAL SOLID WASTE RESTRICTED SOLID WASTE 

CONTAMINANT CT1 
(mg/kg) 

TCLP1 
(mg/L) 

SCC1 
(mg/kg) 

CT2 
(mg/kg) 

TCLP2 
(mg/L) 

SCC2 
(mg/kg) 

Arsenic 100 5 500 400 20 2,000 

Beryllium 20 1.0 100 80 4 400 

Cadmium 20 1.0 100 80 4 400 

Chromium VI 100 5 1,900 400 20 7,600 

Cyanide (total) 320 16 5,900 1280 64 23,600 

Cyanide (Amenable) 70 3.5 300 280 14 1,200 

Fluoride 3,000 150 10,000 12,000 600 40,000 

Lead 100 5 1,500 400 20 6,000 

Mercury 4 0.2 50 16 0.8 200 

Molybdenum 100 5 1,000 400 20 4,000 

Nickel 40 2 1,050 160 8 4,200 

Selenium 20 1 50 80 4 200 

Silver 100 5.0 180 400 20 720 

Benzene 10 0.5 18 40 2 72 

Toluene 288 14.4 518 1,152 57.6 2,073 

Ethylbenzene 600 30 1,080 2,400 120 4,320 

Total xylenes 1,000 50 1,800 4,000 200 7,200 

Total petroleum 
hydrocarbons 
(C6-C9) 

- - 650 - - 2,600 

Total petroleum 
hydrocarbons (C10-C36) 
(C10-C14, C15-C28, 
C29-C36) 

- - 10,000 - - 40,000 

Benzo(a)pyrene 0.8 0.04 10 3.2 0.16 23 

Polycyclic aromatic 
hydrocarbons (Total) - - 200 - - 800 

Polychlorinated biphenyls - - <50 - - <50 

Phenol (nonhalogenated) 288 14.4 518 1,152 57.6 2,073 

Scheduled chemicals - - <50 - - <50 

NOTE:  

SCC – Specific Contaminant Concentration 
CT – Contaminant Threshold 
TCLP – Toxicity Characteristics Leaching Procedure 



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

OP
Total B(a)P Aldrin & Chlordane DDT, DDD Heptachlor PESTICIDES Benzene Toluene Ethyl Total
PAHs Dieldrin & DDE C6-C9 C10-C14 C15-C28 C29-C36 C10 - C36 benzene Xylenes

4 0.5 1 1 1 0.1 1 1 - 0.05 0.1 0.1 0.1 0.1 0.1 0.1 25 50 100 100 250 0.5 0.5 1 3 100
500 * 100 * 60% * 5000 * 1500 * 75 * 3000 * 35000 * 100 * 5 * 50 * 250 * 1000 * 50 * 0.1 ^^ 50 * 65 # nsl nsl nsl 1000 # 1 # 1.4 # 3.1 # 14 # 100^^
20 ** 3 ** 400 ** 100 ** 600 ** 1 ** 60 ** 200 ** nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl nsl  -
100 20 100 nsl 100 4 40 nsl nsl 0.8 nsl nsl nsl 10 288 600 1000  -  -
500 100 1900 nsl 1500 50 1050 nsl 200 10 50 650 10000 18 518 1080 1800 - -

Sample 
Reference Sample Depth Sample Description

BH1 0.2-0.5 Fill: silty clay 11 0.5 28 16 25 LPQL 5 19 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH1 1-1.1 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH2 0-0.3 Fill: silty clay 6 0.8 14 18 23 LPQL 5 30 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH2 1.2-1.4 Fill: silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH3 0.2-0.4 Fill: silty clay 7 LPQL 24 13 24 LPQL 4 12 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH3 0.5-0.8 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH4 0.2-0.5 Fill: silty clay 9 0.6 28 11 25 LPQL 4 21 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 250 LPQL
BH4 0.6-0.9 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 2.1
BH5 0.2-0.5 Fill: silty clay 14 LPQL 24 20 18 LPQL 8 37 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH5 0.8-1 Fill: silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH5 1.3-1.5 Silty clay 9 LPQL 26 15 23 LPQL 3 8 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH5 1.7-1.8 Silty clay NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH6 0.2-0.4 Fill: silty clay 6 1.2 20 9 13 LPQL 5 22 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH6 0.6-0.9 Silty clay NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH7 0.2-0.5 Fill: silty clay 5 LPQL 5 20 21 LPQL 2 18 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH7 0.7-0.9 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH8 0.15-0.3 Fill: silty clay 10 LPQL 25 14 21 LPQL 6 18 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH8 1.3-1.45 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH9 0.2-0.5 Fill: silty clay 7 LPQL 22 19 29 LPQL 4 19 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH10 0-0.15 Fill: silty sand NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH10 0.5-0.8 Fill: silty clay 9 LPQL 23 5 22 LPQL 4 9 LPQL LPQL NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH10 1.4-1.7 Silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH11 0-0.3 Fill: silty clay 6 LPQL 19 10 19 LPQL 5 17 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH11 1-1.2 Fill: shale gravel 7 LPQL 6 10 10 LPQL 6 7 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0
BH11 1.3-1.5 Fill: silty clay NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 LPQL
BH11 1.7-1.8 Silty clay 9 0.5 32 15 21 LPQL 3 5 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0
BH12 0-0.3 Fill: silty sandy clay 9 0.6 52 5 22 LPQL 4 9 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH13 0-0.3 Fill: silty sand 8 LPQL 30 4 15 LPQL 3 12 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH14 0-0.3 Fill: silty sand LPQL LPQL 15 1 11 LPQL 2 7 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH15 0-0.1 Fill: gravelly sand LPQL LPQL 5 14 13 LPQL 3 18 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH15 0.1-0.5 Fill: silty clay 6 LPQL 15 21 17 LPQL 10 38 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH16 0-0.15 Fill: silty sand 6 LPQL 28 91 10 LPQL 22 38 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH16 0.5-0.7 Fill: silty clay 5 LPQL 13 9 18 LPQL 6 20 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH16 1.2-1.5 Fill: silty clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0
BH16 1.8-2 Fill: silty clay LPQL LPQL 46 42 14 LPQL 18 34 5.24 0.24 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 LPQL
BH16 2.7-3 Silty clay NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH17 0-0.15 Fill: silty sand 7 LPQL 27 7 19 LPQL 3 8 0.3 <0.05 LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH18 0-0.25 Fill: silty sandy clay 8 0.5 37 9 21 LPQL 4 9 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH19 0-0.12 Fill: silty sandy clay 7 LPQL 32 2 15 LPQL 3 6 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH19 0.3-0.6 Silty sandy clay 5 LPQL 29 1 13 LPQL 3 2 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0
BH20 0-0.3 Fill: silty sand 4 LPQL 19 7 12 LPQL 3 10 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH21 0-0.2 Fill: silty sand 9 0.5 31 8 28 LPQL 3 11 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH22 0-0.35 Fill: silty sandy clay 7 LPQL 24 11 23 LPQL 4 16 103.3 9.5 LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH23 0-0.15 Fill: silty sandy clay 12 0.8 33 18 52 LPQL 8 160 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0
BH23 0.6-0.9 Silty sandy clay NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 76
BH24 0-0.35 Fill: silty sand LPQL LPQL 20 4 13 LPQL 3 6 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0 LPQL
BH24 0.6-0.9 Silty sandy clay 8 0.8 41 LPQL 18 LPQL 3 2 LPQL LPQL NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0
BH25 0-03 Fill: silty sand 5 LPQL 21 9 13 LPQL 3 9 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL NA NA NA NA NA NA NA NA NA 0

33 33 33 33 33 33 33 33 33 32 21 21 21 21 21 21 20 20 20 20 20 20 20 20 20 48 21
14 1.2 52 91 52 LPQL 22 160 103.3 9.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 250 nc

 EXPLANATION:
  ^ Site Assessment Criteria: Guideline concentrations adopted for the investigation as outlined below:
    * National Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC Guidelines)  

    Health Investigation Levels (HIL) - Column F, Commercial/Industrial
 ** Provisional Phyto-toxicity Investigation Levels (PPILs)

      #  NSW DECC Guidelines for Assessing Service Station Sites (1994)
    ^^ In the absence of Australian guidelines, the laboratory PQL has been adopted as the site assessment criteria
      +  NSW DECCW Waste Classification Guidelines (2009)

  Concentration above the Site Assessment Criteria VALUE
  Concentration above PPILs VALUE

 ABBREVIATIONS:
  PAHs: Polycyclic Aromatic Hydrocarbons UCL: Upper Level Confidence Limit on Mean Value
  B(a)P: Benzo(a)pyrene na: Not Analysed
  PQL: Practical Quantitation Limit nc: Not Calculated
  LPQL: Less than PQL nsl: No Set Limit
  OP: Organophosphorus Pesticides
  PID: Photoionisation Detector
  PCBs: Polychlorinated Biphenyls
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Site Assessment Criteria ^
PPILs

PQL - Envirolab Services

Mercury Petroleum Hydrocarbons

General Solid Waste CT1+

General Solid Waste SCC1+

Total Number of samples
Maximum Value

ANALYTE PCBs

PID 
VALUES

ASBESTOS FIBRES
Arsenic Cadmium Chromium Copper Lead Nickel Zinc

TABLE B
SUMMARY OF LABORATORY RESULTS

SOIL  ASSESSMENT
All data in mg/kg unless stated otherwise

HEAVY METALS PAHs ORGANOCHLORINE PESTICIDES PETROLEUM HYDROCARBONS

nsl
nsl

nsl
50



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

SAC SAC SAC SAC
ANZECC 2000 US EPA3 HMTV4 Drinking Water2 D1 D2
Fresh Waters1

Oil and Grease (mg/L) 5 10e nsl - nsl LPQL LPQL
pH 0.1 6.5 - 8.5f nsl - 6.5 - 8.5d 5.9 6.6
Electrical Conductivity (mS/cm) 0.001 nsl nsl - nsl 280 570
Hardness (mgCaCo3/L) 1 nsl nsl - 200d 24 110

Arsenic (As lll) 1 24  - - 7 LPQL LPQL
Cadmium 0.1 0.2  - 0.4 2 LPQL LPQL
Chromium (Total) 1 3.3a  - 1.9 50 LPQL LPQL
Copper 1 1.4  - 2.8 2000 LPQL LPQL
Lead 1 3.4  - 9.4 10 LPQL LPQL
Mercury (inorganic) 0.5 0.6  - - 1 LPQL LPQL
Nickel 1 11  - 21.8 20 LPQL LPQL
Zinc 1 8  - 15.8 3000d 4 4

Hydrocarbons C6-C9 10 nsl  - - nsl LPQL LPQL
Hydrocarbons C10-C14 50 nsl - - nsl LPQL LPQL
Hydrocarbons C15-C28 100 nsl - - nsl LPQL LPQL
Hydrocarbons C29-C36 100 nsl - - nsl LPQL LPQL
Total Hydrocarbons C10-C36 - 600b - - nsl LPQL LPQL

Benzene 1 950a  - - 1 LPQL LPQL
Toluene 1 180a  - - 800 LPQL LPQL
Ethylbenzene 1 80a  - - 300 LPQL LPQL
m+p-xylene 2 75a*  - - nsl LPQL LPQL
o-xylene 1 350a  - - nsl LPQL LPQL

Naphthalene 1 16a 0.14 - nsl LPQL LPQL
Phenanthrene 1 0.6c nsl - nsl LPQL LPQL
Anthracene 1 0.01c 11000 - nsl LPQL LPQL
Fluoranthene 1 1c 1500 - nsl LPQL LPQL
Benzo(a)pyrene 1 0.1c  - - 0.01 LPQL LPQL

Aldrin 0.2 0.001a  - - 0.3 LPQL LPQL
Chlordane 0.2 0.03c  - - 1 LPQL LPQL
DDE 0.2 0.03a nsl - nsl LPQL LPQL
DDT 0.2 0.006c  - - 20 LPQL LPQL
Dieldrin 0.2 0.01a  - - 0.3 LPQL LPQL
Endosulfan 0.2 0.03c  - - 1 LPQL LPQL
Endrin 0.2 0.01c 11 - nsl LPQL LPQL
Heptachlor 0.2 0.01c  - - 0.3 LPQL LPQL
Methoxychlor 0.2 0.005c  - - 300 LPQL LPQL

Total  0.2 nsl nsl - nsl LPQL LPQL

Total  0.2 nsl nsl - nsl LPQL LPQL

 EXPLANATION:
1 - ANZECC Australian Water Quality Guidelines for Fresh Waters, 2000 - Trigger Values for protection of 95% of species
2 - NHMRC Australian Drinking Water Guidelines (2004)
3 - In the absence of Australian guidelines, the USEPA (2010) Region 9 Screening Levels for tapwater have been adopted as a preliminary screening tool
4 - Hardness Modified Trigger Values

a - In the absence of a high reliability guideline concentration, the moderate or low reliability guideline concentration has been quoted
b - In the absence of locally endorsed guidelines, the Dutch intervention levels (Ministry of Housing and the Environment 2000) have been quoted
c - 99% trigger values adopted due to the potential for bioaccumulation effects
d -  In the absence of a health guideline the aesthetic guideline concentration has been quoted
e -  NSW EPA (DECCW) Guidelines for Assessing Service Station Sites (1994) 
f - ANZECC Australian Water Quality Guidelines for Fresh and Marine Waters, 2000 - Level for  NSW Lowland Rivers. 
a* - Guideline value adopted for m-Xylene. We note that the m-Xylene guideline value is 75ug/L and the p-Xylene guideline value is 200ug/L. 
However these two isomers cannot be distinguished analytically. Therefore EIS have adopted the more conservative guideline value

   Concentration above the SAC VALUE
   Concentration above Drinking Water Guidelines VALUE

 ABBREVIATIONS:
  na: Not Analysed
  nsl: No Set Limit
  PQL: Practical Quantitation Limit
  LPQL: Less than Practical Quantitation Limit
  ALPQL: All results less than the PQL
  (-) : Not Applicable

Organophosphorus Pesticides (OPPs)

Polychlorinated Biphenyls (PCBs)

               TABLE C
               DAM WATER MONITORING ANALYSIS

               All results in µg/L unless stated otherwise.

ANALYTE
PQL 

Envirolab 
Services

SAMPLES

Organochlorine Pesticides (OCPs)

Inorganic Compounds and Parameters

Heavy Metals (NOTE: INCLUDE HARDNESS MODIFIED TRIGGER VALUES)

Petroleum Hydrocarbons

BTEX

Polycyclic Aromatic Hydrocarbons (PAHs) 



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

4 0.5 1 1 1 0.1 1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.05 0.1 0.1 0.1
0.5 0.5 0.5 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5
3 0.3 0.3 0.5 1 0.05 0.5 0.5 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.20 0.05 0.10 0.10 0.10

Initial Sample Ref BH5 (0.2-0.5m) 14 LPQL 24 20 18 LPQL 8 37 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
Duplicate Sample Ref Dup 2 10 LPQL 20 19 20 LPQL 8 29 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL

12 LPQL 22 19.5 19 LPQL 8 33 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
33 NC 18 5 11 NC 0 24 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Initial Sample Ref BH6 (0.2-0.4m) 6 1.2 20 9 13 LPQL 5 22 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
Duplicate Sample Ref Dup 6 5 2.7 16 11 12 LPQL 6 26 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL

5.5 1.95 18 10 12.5 LPQL 5.5 24 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
18 77 22 20 8 NC 18 17 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Initial Sample Ref BH14 (0-0.3m) LPQL LPQL 15 1 11 LPQL 2 7 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
Duplicate Sample Ref Dup 9 4 LPQL 14 1 11 LPQL 2 6 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL

3 LPQL 14.5 1 11 LPQL 2 6.5 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL
67 NC 7 0 0 NC 0 15 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

 EXPLANATION: ABBREVIATIONS:
 The RPD value is calculated as the absolute value of the difference between the initial and   PQL: Practical Quantitation Limit PAHs: Polycyclic Aromatic Hydrocarbons Pyr: Pyrene As: Arsenic
 repeat results divided by the average value expressed as a percentage. The following acceptance   LPQL: Less than PQL Nap: Naphthalene B(a)A: Benzo(a)anthracene Cd: Cadmium
 criteria will be used to assess the RPD results:   ( - ) : Not Analysed Acenaphty: Acenapthylene Chy: Chrysene Cr: Chromium
 - Results > 10 times PQL = RPD value < 50% are acceptable   nc: Not Calculated Acenaphte: Acenaphthene B(a+k)F: Benzo(a+k)fluoranthene Cu: Copper
 - Results between 5 & 10 time PQL = RPD value < 75% are acceptable   OPP: Organophosphorus Pesticides Fluo: Fluorene B(a)P: Benzo(a)pyrene Pb: Lead
 - Results < 5 times PQL = RPD value < 100% are acceptable   OCP: Organochlorine Pesticides Phen: Phenanthrene I(123-cd): Indeno(123-cd)pyrene Hg: Mercury

  PCBs: Polychlorinated Biphenyls Anth: Anthracene D(ah)A: Dibenzo(ah)anthracene Ni: Nickel
RPD Results Above the Acceptance Criteria VALUE   RPD: Relative Percentage Difference Fluoro: Fluoranthene B(ghi)P: Benzo(ghi)perylene Zn: Zinc

E25004KHrpt
July 2011

Intra-laboratory Soil Duplicate Results - Envirolab Report Number 57899

Mean Value
RPD Value

Mean Value
RPD Value

Intra-laboratory Soil Duplicate Results - Envirolab Report Number 57899

Mean Value
RPD Value

Intra-laboratory Soil Duplicate Results - Envirolab Report Number 57899

Pyr B(a)A Chy B(b+k)F

PQL - NMI

D(ah)A B(ghi)P

PQL - Envirolab Services

PQL - SGS

I(123-cd)Acenapht
y

Acenapht
e Fluo Phen Anth FluoroHg Ni Nap B(a)P

TABLE D
LABORATORY DUPLICATE RESULTS  - SOIL

QA/QC - RELATIVE PERCENTAGE DIFFERENCES
All data in mg/kg unless stated otherwise

ANALYTE
HEAVY METALS PAHs

As Cd Cr Cu Pb Zn



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Envirolab INITIAL REPEAT MEAN RPD
PQL %

Intra-laboratory C6-C9 TPH 10 LPQL LPQL LPQL NC
Water C10-C14 TPH 50 LPQL LPQL LPQL NC
sample ID = D1 C15-C28 TPH 100 LPQL LPQL LPQL NC
Dup ID = Dup A C29-C36 TPH 100 LPQL LPQL LPQL NC

Benzene 1 LPQL LPQL LPQL NC
   Envirolab Report: 57900 Toluene 1 LPQL LPQL LPQL NC

Ethylbenzene 1 LPQL LPQL LPQL NC
Total Xylenes 1 LPQL LPQL LPQL NC

 EXPLANATION:
 The RPD value is calculated as the absolute value of the difference between the initial and
 repeat results divided by the average value expressed as a percentage. The following acceptance
 criteria will be used to assess the RPD results:
 - Results > 10 times PQL = RPD value < 50% are acceptable
 - Results between 5 & 10 time PQL = RPD value < 75% are acceptable
 - Results < 5 times PQL = RPD value < 100% are acceptable

 RPD Results Above the Acceptance Criteria VALUE

   ABBREVIATIONS:
   PQL: Practical Quantitation Limit

   LPQL: Less than PQL

   NA: Not Analysed

   NC: Not Calculated
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SAMPLE ANALYSIS

TABLE E
GROUNDWATER INTRA-LABORATORY DUPLICATE RESULTS

QA/QC - RELATIVE PERCENTAGE DIFFERENCES
All results in µg/L unless stated otherwise



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

eum Hydroc Benzene Toluene Ethyl m+p o-
C6-C9 benzene Xylene Xylenes

25 0.5 0.5 1 2 1
0.01 0.001 0.001 0.001 0.002 0.001

Date Report Sample ref
29/06/2011 57899 Trip Spike 1S  - 115% 115% 115% 115% 115%

30/06/2011 57899 FB 1S LPQL LPQL LPQL LPQL LPQL LPQL

 EXPLANATION:
  S Sample type (sand)
  BTEX concentrations in trip spikes are presented as % recovery 

 ABBREVIATIONS:
  PQL: Practical Quantitation Limit
  LPQL: Less than PQL
  ( - ) : Not Applicable / Not Analysed
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Trip Spikes

                                                                                     Trip Blanks 

 PQL  - Soil
PQL - Water 

TABLE F
LABORATORY RESULTS 

QA/QC - TRIP SPIKES, TRIP BLANKS AND RINSATES  
All data in mg/kg unless stated otherwise

ANALYTE
PETROLEUM HYDROCARBONS



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Borehole Sample Depth Sample Description EC ECe Salinity Class ^
Number (m) (µS/cm) (dS/m)

BH4 0.2-0.3 LIGHT CLAY 63 1 NON SALINE
BH4 1.2-1.5 CLAY LOAM 60 1 NON SALINE
BH9 0.8-1 MEDIUM CLAY 42 0 NON SALINE
BH9 1.1-1.3 LIGHT MEDIUM CLAY 43 0 NON SALINE
BH11 1.5-1.7 LIGHT CLAY 73 1 NON SALINE
BH11 1.8-2 LIGHT CLAY 51 0 NON SALINE
BH13 0.6-0.8 MEDIUM CLAY 89 1 NON SALINE
BH13 1.2-1.5 LIGHT MEDIUM CLAY 67 1 NON SALINE
BH15 0.6-0.8 LIGHT CLAY 320 3 SLIGHTLY SALINE
BH15 1.5-1.7 CLAY LOAM 71 1 NON SALINE
BH18 0.25-0.5 LIGHT MEDIUM CLAY 65 1 NON SALINE
BH18 0.8-1.1 MEDIUM CLAY 49 0 NON SALINE
BH20 0.8-1.1 CLAY LOAM 93 1 NON SALINE
BH20 1.3-1.5 MEDIUM CLAY 61 0 NON SALINE
BH21 0.5-1 MEDIUM CLAY 30 0 NON SALINE
BH21 1.3-1.5 LIGHT CLAY 34 0 NON SALINE
BH23 0.3-0.6 MEDIUM CLAY 52 0 NON SALINE
BH23 1.2-1.5 MEDIUM CLAY 32 0 NON SALINE
BH25 0.3-0.6 CLAY LOAM 210 2 NON SALINE
BH25 1.3-1.55 MEDIUM CLAY 49 0 NON SALINE

20 20 -
30 0 -
320 3 -

Explanation
 ^ Salinity Class has been adopted from 'Site Investigations for Urban Salinity ' DLWC (now DECCW) 2002. 

ECe Values 
(dS/m) Salinity Class

<2 Non-Saline
2 to 4 Slightly Saline
4 to 8 Moderately Saline

8 to 16 Very Saline
>16 Highly Saline

Abbreviations
 EC - Electrical Conductivity
 ECe - Extract Electrical Conductivity
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TABLE G
SUMMARY OF LABORATORY RESULTS

SOIL CHEMISTRY - EC and ECe

Total Number of Samples
Minimum Value
Maximum Value



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Borehole Sample Depth Sample Description EC Resistivity ^
Number (m) (µS/cm) (ohm.cm)

BH4 0.2-0.3 LIGHT CLAY 63 15873
BH4 1.2-1.5 CLAY LOAM 60 16667
BH9 0.8-1 MEDIUM CLAY 42 23810
BH9 1.1-1.3 LIGHT MEDIUM CLAY 43 23256
BH11 1.5-1.7 LIGHT CLAY 73 13699
BH11 1.8-2 LIGHT CLAY 51 19608
BH13 0.6-0.8 MEDIUM CLAY 89 11236
BH13 1.2-1.5 LIGHT MEDIUM CLAY 67 14925
BH15 0.6-0.8 LIGHT CLAY 320 3125
BH15 1.5-1.7 CLAY LOAM 71 14085
BH18 0.25-0.5 LIGHT MEDIUM CLAY 65 15385
BH18 0.8-1.1 MEDIUM CLAY 49 20408
BH20 0.8-1.1 CLAY LOAM 93 10753
BH20 1.3-1.5 MEDIUM CLAY 61 16393
BH21 0.5-1 MEDIUM CLAY 30 33333
BH21 1.3-1.5 LIGHT CLAY 5 200000
BH23 0.3-0.6 MEDIUM CLAY 52 19231
BH23 1.2-1.5 MEDIUM CLAY 32 31250
BH25 0.3-0.6 CLAY LOAM 210 4762
BH25 1.3-1.55 MEDIUM CLAY 49 20408

20 20
5 3125

320 200000
Explanation
  ^ Resistivity values have been calculated from the laboratory EC values 
    Classification derived from the Australian Standard 2159-2009 Piling Design and Installation (Table 6.5.2 [A] & [C]) 
    Table 6.5.2 [A] recommends using a Moderate Exposure Classification for Steel Piles in Fresh Water - Soft Running Water
    Classification is based on soil condition 'B' - low permeability soils (e.g. silts & clays) or all soils above groundwater

 Resistivity Values (ohm.cm) Classification for Steel Piles

>5,000 Non-Aggressive  
2,000 - 5,000 Non-Aggressive  
1,000 - 2,000 Mildly Aggressive

<1,000 Moderately Aggressive

Abbreviations
 EC - Electrical Conductivity

E25004KHrpt
July 2011

TABLE H
SUMMARY OF RESISTIVITY RESULTS

Total Number of Samples
Minimum Value
Maximum Value



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Borehole Sample Depth Sample Description pH Classification for Classification for 
Number (m) Concrete Piles ^ Steel Piles ^

BH4 0.2-0.3 LIGHT CLAY 5.3 Non-aggressive Non-aggressive
BH4 1.2-1.5 CLAY LOAM 4.1 Moderately Aggressive Non-aggressive
BH9 0.8-1 MEDIUM CLAY 5 Mildly Aggressive Non-aggressive
BH9 1.1-1.3 LIGHT MEDIUM CLAY 4.9 Mildly Aggressive Non-aggressive
BH11 1.5-1.7 LIGHT CLAY 6 Non-aggressive Non-aggressive
BH11 1.8-2 LIGHT CLAY 4.9 Mildly Aggressive Non-aggressive
BH13 0.6-0.8 MEDIUM CLAY 4.6 Mildly Aggressive Non-aggressive
BH13 1.2-1.5 LIGHT MEDIUM CLAY 4.1 Moderately Aggressive Non-aggressive
BH15 0.6-0.8 LIGHT CLAY 8.6 Non-aggressive Non-aggressive
BH15 1.5-1.7 CLAY LOAM 4.6 Mildly Aggressive Non-aggressive
BH18 0.25-0.5 LIGHT MEDIUM CLAY 5.4 Mildly Aggressive Non-aggressive
BH18 0.8-1.1 MEDIUM CLAY 4.8 Mildly Aggressive Non-aggressive
BH20 0.8-1.1 CLAY LOAM 5.3 Mildly Aggressive Non-aggressive
BH20 1.3-1.5 MEDIUM CLAY 5.2 Mildly Aggressive Non-aggressive
BH21 0.5-1 MEDIUM CLAY 5 Mildly Aggressive Non-aggressive
BH21 1.3-1.5 LIGHT CLAY 4.9 Mildly Aggressive Non-aggressive
BH23 0.3-0.6 MEDIUM CLAY 5.4 Mildly Aggressive Non-aggressive
BH23 1.2-1.5 MEDIUM CLAY 4.7 Mildly Aggressive Non-aggressive
BH25 0.3-0.6 CLAY LOAM 5.1 Mildly Aggressive Non-aggressive
BH25 1.3-1.55 MEDIUM CLAY 5.3 Mildly Aggressive Non-aggressive

20  -  -
4.1  -  -
8.6 -  -

Explanation
 ^  pH Classification derived from the Australian Standard 2159-2009 Piling Design and Installation (Tables 6.4.2 [C] & 6.5.2 [C]) 
    Table 6.5.2 [A] recommends using a Moderate Exposure Classification for Steel Piles in Fresh Water - Soft Running Water
    Classification is based on soil condition 'B' - low permeability soils (e.g. silts & clays) or all soils above groundwater

pH Value
Classification for 

Concrete Piles pH Value
Classification for Steel 

Piles

 >5.5 Non-Aggressive >5 Non-Aggressive
 4.5 - 5.5 Mildly Aggressive 4.0 - 5.0 Non-Aggressive
 4 - 4.5 Moderately Aggressive 3.0 - 4.0 Mildly Aggressive

 <4 Severely Aggressive <3 Moderately Aggressive

E25004KHrpt
July 2011

Total Number of Samples
Minimum Value
Maximum Value

TABLE I
SUMMARY OF LABORATORY RESULTS

SOIL CHEMISTRY - pH



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Borehole Sample Depth Sample Description Sulphate ^ Chloride ^
Number (m) (mg/kg) (mg/kg)

BH4 0.2-0.3 LIGHT CLAY
BH4 1.2-1.5 CLAY LOAM 25 12
BH9 0.8-1 MEDIUM CLAY <10 16
BH11 1.8-2 LIGHT CLAY 24 12
BH13 0.6-0.8 MEDIUM CLAY <10 64
BH15 0.6-0.8 LIGHT CLAY 160 130
BH18 0.8-1.1 MEDIUM CLAY <10 43
BH20 0.8-1.1 CLAY LOAM 18 64
BH21 0.5-1 MEDIUM CLAY 4 11
BH23 1.2-1.5 MEDIUM CLAY 8 18
BH25 1.3-1.55 MEDIUM CLAY 5 37

10 10
4 11

160 130
Explanation
 ^ Classification derived from the Australian Standard 2159-2009 Piling Design and Installation (Tables 6.4.2 [C] & 6.5.2 [C]) 
   Table 6.5.2 [A] recommends using a Moderate Exposure Classification for Steel Piles in Fresh Water - Soft Running Water
    Classification is based on soil condition 'B' - low permeability soils (e.g. silts & clays) or all soils above groundwater

Sulphate Values Classification for 
Concrete Piles Chloride Values Classification for Steel 

Piles

<5,000 Non-Aggressive <5,000 Non-Aggressive
5,000 - 10,000 Mildly Aggressive 5,000 - 20,000 Non-Aggressive
10,000 - 20,000 Moderately Aggressive 20,000 - 50,000 Mildly Aggressive

>20,000 Severely Aggressive >50,000 Moderately Aggressive

E25004KHrpt
July 2011

TABLE J
SUMMARY OF LABORATORY RESULTS

SOIL CHEMISTRY - SULPHATE & CHLORIDES

Total Number of Samples
Minimum Value
Maximum Value



Stage 1 Preliminary Environmental Site Assessment
Proposed Commercial/Retail Development
2316-2320 Silverdale Road, Silverdale

Borehole Sample Depth Sample Description Total CEC Ca K Mg Na ESP ^
Number (m) %

BH4 1.2-1.5 CLAY LOAM 1.8 0.04 0.16 1.3 0.22 12.2
BH9 0.8-1 MEDIUM CLAY 5.6 0.24 0.37 4.6 0.39 7.0
BH11 1.8-2 LIGHT CLAY 4.4 0.48 0.19 3.5 0.22 5.0
BH13 0.6-0.8 MEDIUM CLAY 4.4 0.11 0.13 3.9 0.25 5.7
BH15 0.6-0.8 LIGHT CLAY 9.8 4.6 0.18 3.8 1.3 13.3
BH18 0.8-1.1 MEDIUM CLAY 1.9 0.064 0.092 1.6 0.15 7.9
BH20 0.8-1.1 CLAY LOAM 3.1 1.3 0.28 1.5 0.054 1.7
BH21 0.5-1 MEDIUM CLAY 4.3 0.052 0.19 3.8 0.27 6.3
BH23 1.2-1.5 MEDIUM CLAY <1 <0.01 0.068 0.46 0.076 7.6
BH25 1.3-1.55 MEDIUM CLAY 5.2 0.055 0.086 4.9 0.19 3.7

10 10 10 10 10 10
Minimum Value <1 <0.01 0.07 0.46 0.05 1.74

9.80 4.60 0.37 4.90 1.30 13.27
Explanation
 ^ Sodicity rating has been adopted from the publication 'Site Investigations for Urban Salinity' DLWC (now DECCW)  2002. 

Sodicity Rating

Non-Sodic
Sodic

Highly Sodic

Abbreviation
CEC: Cation Exchange Capacity
ESP: Exchangeable Sodium Percentage (Each Na/CEC)
Mg: Exchangeable Magnesium
Na: Exchangeable Sodium
K: Exchangeable Potassium
Ca: Exchangeable Calcium

E25004KHrpt
July 2011

ESP Value

 < 5%
 5% to 15%

 > 15%

Maximum Value

TABLE K
SUMMARY OF LABORATORY RESULTS

SOIL CHEMISTRY - CEC & ESP

(meq/100g)

Total Number of Samples



SITE LOCATION PLAN

2316-2320 SILVERDALE ROAD,
SILVERDALE, NSW

1

E25004KH

NOTES:
Figure 1 has been recreated from UBD on
disc (version 5.0). Figure is not to scale.

UBD Map ref: 241 L8

Reference should be made to the report
text for a full understanding of this plan.
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BOREHOLE LOCATION PLAN 

2316-2320 SILVERDALE ROAD,
SILVERDALE, NSW

2

E25004KH

NOTES:
Figure 2 has been recreated from a Google
Earth Pro image

The borehole locations presented on this 
plan have been established from site 
measurements only and should not be 
construed as survey points.

Reference should be made to the report
text for a full understanding of this plan.
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Contamination Data Key:
All soil sample depth references are in metres
and contamination data is in mg/kg
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APPENDIX A 
(Borehole Logs and Geotechnical Explanatory Notes) 

 





































































  

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
(Laboratory Reports and Chain of Custody Documents) 

 



CERTIFICATE OF ANALYSIS 57899

Client:

Environmental Investigation Services

PO Box 976

North Ryde BC

NSW 1670

Attention: Todd Hore 

Sample log in details:

Your Reference: E25004KH, Silverdale 

No. of samples: 106 Soils

Date samples received / completed instructions received 01/07/11 / 01/07/11

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 8/07/11 / 8/07/11

Date of Preliminary Report: Not issued

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

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

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: E25004KH, Silverdale 

vTRH & BTEX in Soil 

Our Reference: UNITS 57899-1 57899-3 57899-4 57899-6 57899-9

Your Reference ------------- BH1 BH1 BH2 BH2 BH3

Depth ------------ 0.2-0.5 1-1.1 0-0.3 1.2-1.4 0.2-0.4

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 05/07/2011 05/07/2011 05/07/2011 

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

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

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

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 89 103 105 104 102 

vTRH & BTEX in Soil 

Our Reference: UNITS 57899-10 57899-11 57899-13 57899-16 57899-18

Your Reference ------------- BH3 BH4 BH4 BH5 BH5

Depth ------------ 0.5-0.8 0.2-0.5 0.6-0.9 0.2-0.5 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 05/07/2011 05/07/2011 05/07/2011 

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

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

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

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 102 106 105 98 103 

vTRH & BTEX in Soil 

Our Reference: UNITS 57899-20 57899-21 57899-25 57899-28 57899-34

Your Reference ------------- BH6 BH6 BH7 BH8 BH10

Depth ------------ 0.2-0.4 0.6-0.9 0.7-0.9 1.3-1.45 0.5-0.8

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 05/07/2011 05/07/2011 05/07/2011 

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

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

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

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 103 96 103 107 102 
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Client Reference: E25004KH, Silverdale 

vTRH & BTEX in Soil 

Our Reference: UNITS 57899-35 57899-36 57899-38 57899-61 57899-87

Your Reference ------------- BH10 BH11 BH11 BH16 BH23

Depth ------------ 1.4-1.7 0-0.3 1.3-1.5 1.2-1.5 0.6-0.9

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 05/07/2011 05/07/2011 05/07/2011 

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

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

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

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 120 98 102 98 98 

vTRH & BTEX in Soil 

Our Reference: UNITS 57899-105 57899-106

Your Reference ------------- TS 1 FB 1

Depth ------------ - -

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 

vTRH C6 - C9 mg/kg [NA] <25 

Benzene mg/kg 115% <0.2 

Toluene mg/kg 115% <0.5 

Ethylbenzene mg/kg 115% <1 

m+p-xylene mg/kg 115% <2 

o-Xylene mg/kg 115% <1 

Surrogate aaa-Trifluorotoluene % 117 100 
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Client Reference: E25004KH, Silverdale 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 57899-1 57899-3 57899-4 57899-6 57899-9

Your Reference ------------- BH1 BH1 BH2 BH2 BH3

Depth ------------ 0.2-0.5 1-1.1 0-0.3 1.2-1.4 0.2-0.4

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/05/2011 05/05/2011 05/05/2011 05/05/2011 05/05/2011 

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

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

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

Surrogate o-Terphenyl % 87 83 87 83 84 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 57899-10 57899-11 57899-13 57899-16 57899-18

Your Reference ------------- BH3 BH4 BH4 BH5 BH5

Depth ------------ 0.5-0.8 0.2-0.5 0.6-0.9 0.2-0.5 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/05/2011 05/05/2011 05/05/2011 05/05/2011 05/05/2011 

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

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

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

Surrogate o-Terphenyl % 83 83 81 82 82 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 57899-20 57899-21 57899-25 57899-28 57899-34

Your Reference ------------- BH6 BH6 BH7 BH8 BH10

Depth ------------ 0.2-0.4 0.6-0.9 0.7-0.9 1.3-1.45 0.5-0.8

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/05/2011 05/05/2011 05/05/2011 05/05/2011 05/05/2011 

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

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

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

Surrogate o-Terphenyl % 82 81 80 81 82 
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Client Reference: E25004KH, Silverdale 

sTRH in Soil (C10-C36) 

Our Reference: UNITS 57899-35 57899-36 57899-38 57899-61 57899-87

Your Reference ------------- BH10 BH11 BH11 BH16 BH23

Depth ------------ 1.4-1.7 0-0.3 1.3-1.5 1.2-1.5 0.6-0.9

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/05/2011 05/05/2011 05/05/2011 05/05/2011 05/05/2011 

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

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

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

Surrogate o-Terphenyl % 79 81 79 81 81 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-1 57899-4 57899-9 57899-11 57899-16

Your Reference ------------- BH1 BH2 BH3 BH4 BH5

Depth ------------ 0.2-0.5 0-0.3 0.2-0.4 0.2-0.5 0.2-0.5

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 97 96 102 100 98 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-18 57899-20 57899-24 57899-26 57899-29

Your Reference ------------- BH5 BH6 BH7 BH8 BH9

Depth ------------ 1.3-1.5 0.2-0.4 0.2-0.5 0.15-0.3 0.2-0.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 102 116 106 109 108 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-34 57899-36 57899-37 57899-40 57899-42

Your Reference ------------- BH10 BH11 BH11 BH11 BH12

Depth ------------ 0.5-0.8 0-0.3 1-1.2 1.7-1.8 0-0.3

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 06/07/2011 08/07/2011 08/07/2011 08/07/2011 08/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 110 116 110 109 113 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-45 57899-50 57899-52 57899-53 57899-58

Your Reference ------------- BH13 BH14 BH15 BH15 BH16

Depth ------------ 0-0.3 0-0.3 0-0.1 0.1-0.5 0-0.15

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 08/07/2011 08/07/2011 08/07/2011 08/07/2011 08/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 110 114 112 113 115 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-60 57899-62 57899-64 57899-67 57899-71

Your Reference ------------- BH16 BH16 BH17 BH18 BH19

Depth ------------ 0.5-0.7 1.8-2 0-0.15 0-0.25 0-0.12

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 08/07/2011 08/07/2011 08/07/2011 08/07/2011 08/07/2011 

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

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

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

Fluorene mg/kg <0.1 0.3 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 1.5 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 0.2 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 0.7 0.2 <0.1 <0.1 

Pyrene mg/kg <0.1 1.0 0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 0.3 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 0.3 <0.1 <0.1 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 0.4 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 0.24 <0.05 <0.05 <0.05 

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

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

Benzo(g,h,i)perylene mg/kg <0.1 0.2 <0.1 <0.1 <0.1 

Surrogate p-Terphenyl-d14 % 102 105 113 108 111 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-72 57899-73 57899-77 57899-82 57899-85

Your Reference ------------- BH19 BH20 BH21 BH22 BH23

Depth ------------ 0.3-0.6 0-0.3 0-0.2 0-035 0-0.15

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 08/07/2011 08/07/2011 08/07/2011 08/07/2011 08/07/2011 

Naphthalene mg/kg <0.1 <0.1 <0.1 0.4 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 2.6 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 0.3 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 0.7 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 13 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 3.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 18 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 16 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 7.9 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 7.6 <0.1 

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 13 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 9.5 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 5.4 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 0.8 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 5.0 <0.1 

Surrogate p-Terphenyl-d14 % 110 107 107 104 109 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-89 57899-90 57899-91 57899-96 57899-100

Your Reference ------------- BH24 BH24 BH25 Dup 2 Dup 6

Depth ------------ 0-0.35 0.6-0.9 0-03 - -

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 08/07/2011 08/07/2011 08/07/2011 08/07/2011 08/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 111 110 110 106 111 
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Client Reference: E25004KH, Silverdale 

PAHs in Soil 

Our Reference: UNITS 57899-103

Your Reference ------------- Dup 9

Depth ------------ -

Date Sampled

Type of sample

30/06/2011

Soil

Date extracted - 04/07/2011 

Date analysed - 08/07/2011 

Naphthalene mg/kg <0.1 

Acenaphthylene mg/kg <0.1 

Acenaphthene mg/kg <0.1 

Fluorene mg/kg <0.1 

Phenanthrene mg/kg <0.1 

Anthracene mg/kg <0.1 

Fluoranthene mg/kg <0.1 

Pyrene mg/kg <0.1 

Benzo(a)anthracene mg/kg <0.1 

Chrysene mg/kg <0.1 

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

Benzo(a)pyrene mg/kg <0.05 

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

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

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

Surrogate p-Terphenyl-d14 % 109 
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Client Reference: E25004KH, Silverdale 

Acid Extractable metals in soil

Our Reference: UNITS 57899-1 57899-4 57899-9 57899-11 57899-16

Your Reference ------------- BH1 BH2 BH3 BH4 BH5

Depth ------------ 0.2-0.5 0-0.3 0.2-0.4 0.2-0.5 0.2-0.5

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 11 6 7 9 14 

Cadmium mg/kg 0.5 0.8 <0.5 0.6 <0.5 

Chromium mg/kg 28 14 24 28 24 

Copper mg/kg 16 18 13 11 20 

Lead mg/kg 25 23 24 25 18 

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

Nickel mg/kg 5 5 4 4 8 

Zinc mg/kg 19 30 12 21 37 

Acid Extractable metals in soil

Our Reference: UNITS 57899-18 57899-20 57899-24 57899-26 57899-29

Your Reference ------------- BH5 BH6 BH7 BH8 BH9

Depth ------------ 1.3-1.5 0.2-0.4 0.2-0.5 0.15-0.3 0.2-0.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 9 6 5 10 7 

Cadmium mg/kg <0.5 1.2 <0.5 <0.5 <0.5 

Chromium mg/kg 26 20 5 25 22 

Copper mg/kg 15 9 20 14 19 

Lead mg/kg 23 13 21 21 29 

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

Nickel mg/kg 3 5 2 6 4 

Zinc mg/kg 8 22 18 18 19 
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Client Reference: E25004KH, Silverdale 

Acid Extractable metals in soil

Our Reference: UNITS 57899-34 57899-36 57899-37 57899-40 57899-42

Your Reference ------------- BH10 BH11 BH11 BH11 BH12

Depth ------------ 0.5-0.8 0-0.3 1-1.2 1.7-1.8 0-0.3

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 9 6 7 9 9 

Cadmium mg/kg <0.5 <0.5 <0.5 0.5 0.6 

Chromium mg/kg 23 19 6 32 52 

Copper mg/kg 5 10 10 15 5 

Lead mg/kg 22 19 10 21 22 

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

Nickel mg/kg 4 5 6 3 4 

Zinc mg/kg 9 17 7 5 9 

Acid Extractable metals in soil

Our Reference: UNITS 57899-45 57899-50 57899-52 57899-53 57899-58

Your Reference ------------- BH13 BH14 BH15 BH15 BH16

Depth ------------ 0-0.3 0-0.3 0-0.1 0.1-0.5 0-0.15

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 8 <4 <4 6 6 

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

Chromium mg/kg 30 15 5 15 28 

Copper mg/kg 4 1 14 21 91 

Lead mg/kg 15 11 13 17 10 

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

Nickel mg/kg 3 2 3 10 22 

Zinc mg/kg 12 7 18 38 38 

Page 15 of  50Envirolab Reference: 57899

Revision No:                R 00



Client Reference: E25004KH, Silverdale 

Acid Extractable metals in soil

Our Reference: UNITS 57899-60 57899-62 57899-64 57899-67 57899-71

Your Reference ------------- BH16 BH16 BH17 BH18 BH19

Depth ------------ 0.5-0.7 1.8-2 0-0.15 0-0.25 0-0.12

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 5 <4 7 8 7 

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

Chromium mg/kg 13 46 27 37 32 

Copper mg/kg 9 42 7 9 2 

Lead mg/kg 18 14 19 21 15 

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

Nickel mg/kg 6 18 3 4 3 

Zinc mg/kg 20 34 8 9 6 

Acid Extractable metals in soil

Our Reference: UNITS 57899-72 57899-73 57899-77 57899-82 57899-85

Your Reference ------------- BH19 BH20 BH21 BH22 BH23

Depth ------------ 0.3-0.6 0-0.3 0-0.2 0-035 0-0.15

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg 5 4 9 7 12 

Cadmium mg/kg <0.5 <0.5 0.5 <0.5 0.8 

Chromium mg/kg 29 19 31 24 33 

Copper mg/kg 1 7 8 11 18 

Lead mg/kg 13 12 28 23 52 

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

Nickel mg/kg 3 3 3 4 8 

Zinc mg/kg 2 10 11 16 160 
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Client Reference: E25004KH, Silverdale 

Acid Extractable metals in soil

Our Reference: UNITS 57899-89 57899-90 57899-91 57899-96 57899-100

Your Reference ------------- BH24 BH24 BH25 Dup 2 Dup 6

Depth ------------ 0-0.35 0.6-0.9 0-03 - -

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

Date digested - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Arsenic mg/kg <4 8 5 10 5 

Cadmium mg/kg <0.5 0.8 <0.5 <0.5 2.7 

Chromium mg/kg 20 41 21 20 16 

Copper mg/kg 4 <1 9 19 11 

Lead mg/kg 13 18 13 20 12 

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

Nickel mg/kg 3 3 3 8 6 

Zinc mg/kg 6 2 9 29 26 

Acid Extractable metals in soil

Our Reference: UNITS 57899-103

Your Reference ------------- Dup 9

Depth ------------ -

Date Sampled

Type of sample

30/06/2011

Soil

Date digested - 04/07/2011 

Date analysed - 04/07/2011 

Arsenic mg/kg 4 

Cadmium mg/kg <0.5 

Chromium mg/kg 14 

Copper mg/kg 1 

Lead mg/kg 11 

Mercury mg/kg <0.1 

Nickel mg/kg 2 

Zinc mg/kg 6 
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Client Reference: E25004KH, Silverdale 

Moisture 

Our Reference: UNITS 57899-1 57899-3 57899-4 57899-6 57899-9

Your Reference ------------- BH1 BH1 BH2 BH2 BH3

Depth ------------ 0.2-0.5 1-1.1 0-0.3 1.2-1.4 0.2-0.4

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 26 9.7 16 23 22 

Moisture 

Our Reference: UNITS 57899-10 57899-11 57899-13 57899-16 57899-18

Your Reference ------------- BH3 BH4 BH4 BH5 BH5

Depth ------------ 0.5-0.8 0.2-0.5 0.6-0.9 0.2-0.5 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 24 16 24 19 21 

Moisture 

Our Reference: UNITS 57899-19 57899-20 57899-21 57899-24 57899-25

Your Reference ------------- BH5 BH6 BH6 BH7 BH7

Depth ------------ 1.7-1.8 0.2-0.4 0.6-0.9 0.2-0.5 0.7-0.9

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 17 16 25 14 25 

Moisture 

Our Reference: UNITS 57899-26 57899-28 57899-29 57899-33 57899-34

Your Reference ------------- BH8 BH8 BH9 BH10 BH10

Depth ------------ 0.15-0.3 1.3-1.45 0.2-0.5 0-0.15 0.5-0.8

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 18 14 20 8.6 19 

Moisture 

Our Reference: UNITS 57899-35 57899-36 57899-37 57899-38 57899-40

Your Reference ------------- BH10 BH11 BH11 BH11 BH11

Depth ------------ 1.4-1.7 0-0.3 1-1.2 1.3-1.5 1.7-1.8

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 25 14 8.7 19 26 
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Client Reference: E25004KH, Silverdale 

Moisture 

Our Reference: UNITS 57899-42 57899-45 57899-50 57899-52 57899-53

Your Reference ------------- BH12 BH13 BH14 BH15 BH15

Depth ------------ 0-0.3 0-0.3 0-0.3 0-0.1 0.1-0.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 19 18 11 5.4 10 

Moisture 

Our Reference: UNITS 57899-58 57899-60 57899-61 57899-62 57899-63

Your Reference ------------- BH16 BH16 BH16 BH16 BH16

Depth ------------ 0-0.15 0.5-0.7 1.2-1.5 1.8-2 2.7-3

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 9.8 15 13 12 24 

Moisture 

Our Reference: UNITS 57899-64 57899-67 57899-71 57899-72 57899-73

Your Reference ------------- BH17 BH18 BH19 BH19 BH20

Depth ------------ 0-0.15 0-0.25 0-0.12 0.3-0.6 0-0.3

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 21 26 12 15 11 

Moisture 

Our Reference: UNITS 57899-77 57899-82 57899-85 57899-87 57899-89

Your Reference ------------- BH21 BH22 BH23 BH23 BH24

Depth ------------ 0-0.2 0-035 0-0.15 0.6-0.9 0-0.35

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 20 20 21 20 18 

Moisture 

Our Reference: UNITS 57899-90 57899-91 57899-96 57899-100 57899-103

Your Reference ------------- BH24 BH25 Dup 2 Dup 6 Dup 9

Depth ------------ 0.6-0.9 0-03 - - -

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date prepared - 4/07/2011 4/07/2011 4/07/2011 4/07/2011 4/07/2011 

Date analysed - 5/07/2011 5/07/2011 5/07/2011 5/07/2011 5/07/2011 

Moisture % 22 10 16 19 10 
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Client Reference: E25004KH, Silverdale 

Moisture 

Our Reference: UNITS 57899-106

Your Reference ------------- FB 1

Depth ------------ -

Date Sampled

Type of sample

30/06/2011

Soil

Date prepared - 4/07/2011 

Date analysed - 5/07/2011 

Moisture % 12 
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Client Reference: E25004KH, Silverdale 

Organochlorine Pesticides in soil

Our Reference: UNITS 57899-19 57899-21 57899-33 57899-36 57899-38

Your Reference ------------- BH5 BH6 BH10 BH11 BH11

Depth ------------ 1.7-1.8 0.6-0.9 0-0.15 0-0.3 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 95 96 92 95 94 
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Client Reference: E25004KH, Silverdale 

Organochlorine Pesticides in soil

Our Reference: UNITS 57899-42 57899-45 57899-50 57899-52 57899-58

Your Reference ------------- BH12 BH13 BH14 BH15 BH16

Depth ------------ 0-0.3 0-0.3 0-0.3 0-0.1 0-0.15

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 90 89 89 74 90 
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Client Reference: E25004KH, Silverdale 

Organochlorine Pesticides in soil

Our Reference: UNITS 57899-60 57899-63 57899-64 57899-67 57899-71

Your Reference ------------- BH16 BH16 BH17 BH18 BH19

Depth ------------ 0.5-0.7 2.7-3 0-0.15 0-0.25 0-0.12

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 92 93 94 96 94 
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Client Reference: E25004KH, Silverdale 

Organochlorine Pesticides in soil

Our Reference: UNITS 57899-73 57899-77 57899-82 57899-85 57899-89

Your Reference ------------- BH20 BH21 BH22 BH23 BH24

Depth ------------ 0-0.3 0-0.2 0-035 0-0.15 0-0.35

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 95 96 97 93 96 
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Client Reference: E25004KH, Silverdale 

Organochlorine Pesticides in soil

Our Reference: UNITS 57899-91

Your Reference ------------- BH25

Depth ------------ 0-03

Date Sampled

Type of sample

30/06/2011

Soil

Date extracted - 04/07/2011 

Date analysed - 07/07/2011 

HCB mg/kg <0.1 

alpha-BHC mg/kg <0.1 

gamma-BHC mg/kg <0.1 

beta-BHC mg/kg <0.1 

Heptachlor mg/kg <0.1 

delta-BHC mg/kg <0.1 

Aldrin mg/kg <0.1 

Heptachlor Epoxide mg/kg <0.1 

gamma-Chlordane mg/kg <0.1 

alpha-chlordane mg/kg <0.1 

Endosulfan I mg/kg <0.1 

pp-DDE mg/kg <0.1 

Dieldrin mg/kg <0.1 

Endrin mg/kg <0.1 

pp-DDD mg/kg <0.1 

Endosulfan II mg/kg <0.1 

pp-DDT mg/kg <0.1 

Endrin Aldehyde mg/kg <0.1 

Endosulfan Sulphate mg/kg <0.1 

Methoxychlor mg/kg <0.1 

Surrogate TCLMX % 95 
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Client Reference: E25004KH, Silverdale 

Organophosphorus Pesticides 

Our Reference: UNITS 57899-19 57899-21 57899-33 57899-36 57899-38

Your Reference ------------- BH5 BH6 BH10 BH11 BH11

Depth ------------ 1.7-1.8 0.6-0.9 0-0.15 0-0.3 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 95 96 92 95 94 

Organophosphorus Pesticides 

Our Reference: UNITS 57899-42 57899-45 57899-50 57899-52 57899-58

Your Reference ------------- BH12 BH13 BH14 BH15 BH16

Depth ------------ 0-0.3 0-0.3 0-0.3 0-0.1 0-0.15

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 90 69 89 74 90 
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Client Reference: E25004KH, Silverdale 

Organophosphorus Pesticides 

Our Reference: UNITS 57899-60 57899-63 57899-64 57899-67 57899-71

Your Reference ------------- BH16 BH16 BH17 BH18 BH19

Depth ------------ 0.5-0.7 2.7-3 0-0.15 0-0.25 0-0.12

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 92 93 94 96 94 

Organophosphorus Pesticides 

Our Reference: UNITS 57899-73 57899-77 57899-82 57899-85 57899-89

Your Reference ------------- BH20 BH21 BH22 BH23 BH24

Depth ------------ 0-0.3 0-0.2 0-035 0-0.15 0-0.35

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 95 96 97 93 96 
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Client Reference: E25004KH, Silverdale 

Organophosphorus Pesticides 

Our Reference: UNITS 57899-91

Your Reference ------------- BH25

Depth ------------ 0-03

Date Sampled

Type of sample

30/06/2011

Soil

Date extracted - 04/07/2011 

Date analysed - 07/07/2011 

Diazinon mg/kg <0.1 

Dimethoate mg/kg <0.1 

Chlorpyriphos-methyl mg/kg <0.1 

Ronnel mg/kg <0.1 

Chlorpyriphos mg/kg <0.1 

Fenitrothion mg/kg <0.1 

Bromophos-ethyl mg/kg <0.1 

Ethion mg/kg <0.1 

Surrogate TCLMX % 95 
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Client Reference: E25004KH, Silverdale 

PCBs in Soil

Our Reference: UNITS 57899-19 57899-21 57899-33 57899-36 57899-38

Your Reference ------------- BH5 BH6 BH10 BH11 BH11

Depth ------------ 1.7-1.8 0.6-0.9 0-0.15 0-0.3 1.3-1.5

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 95 96 92 95 94 

PCBs in Soil

Our Reference: UNITS 57899-42 57899-45 57899-50 57899-52 57899-58

Your Reference ------------- BH12 BH13 BH14 BH15 BH16

Depth ------------ 0-0.3 0-0.3 0-0.3 0-0.1 0-0.15

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 90 69 89 74 90 
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Client Reference: E25004KH, Silverdale 

PCBs in Soil

Our Reference: UNITS 57899-60 57899-63 57899-64 57899-67 57899-71

Your Reference ------------- BH16 BH16 BH17 BH18 BH19

Depth ------------ 0.5-0.7 2.7-3 0-0.15 0-0.25 0-0.12

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 92 93 94 96 94 

PCBs in Soil

Our Reference: UNITS 57899-73 57899-77 57899-82 57899-85 57899-89

Your Reference ------------- BH20 BH21 BH22 BH23 BH24

Depth ------------ 0-0.3 0-0.2 0-035 0-0.15 0-0.35

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date extracted - 04/07/2011 04/07/2011 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 07/07/2011 07/07/2011 07/07/2011 

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

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

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

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

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

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

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

Surrogate TCLMX % 95 96 97 93 96 

Page 30 of  50Envirolab Reference: 57899

Revision No:                R 00



Client Reference: E25004KH, Silverdale 

PCBs in Soil

Our Reference: UNITS 57899-91

Your Reference ------------- BH25

Depth ------------ 0-03

Date Sampled

Type of sample

30/06/2011

Soil

Date extracted - 04/07/2011 

Date analysed - 07/07/2011 

Arochlor 1016 mg/kg <0.1 

Arochlor 1221* mg/kg <0.1 

Arochlor 1232 mg/kg <0.1 

Arochlor 1242 mg/kg <0.1 

Arochlor 1248 mg/kg <0.1 

Arochlor 1254 mg/kg <0.1 

Arochlor 1260 mg/kg <0.1 

Surrogate TCLMX % 95 
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Client Reference: E25004KH, Silverdale 

Miscellaneous Inorg - soil 

Our Reference: UNITS 57899-12 57899-14 57899-31 57899-32 57899-39

Your Reference ------------- BH4 BH4 BH9 BH9 BH11

Depth ------------ 0.2-0.3 1.2-1.5 0.8-1 1.1-1.3 1.5-1.7

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

Date analysed - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

pH 1:5 soil:water pH Units 5.3 4.1 5.0 4.9 6.0 

Chloride, Cl 1:5 soil:water mg/kg [NA] 12 16 [NA] [NA]

Sulphate, SO4 1:5 soil:water mg/kg [NA] 25 <10 [NA] [NA]

Miscellaneous Inorg - soil 

Our Reference: UNITS 57899-41 57899-47 57899-49 57899-54 57899-56

Your Reference ------------- BH11 BH13 BH13 BH15 BH15

Depth ------------ 1.8-2 0.6-0.8 1.2-1.5 0.6-0.8 1.5-1.7

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date prepared - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

Date analysed - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

pH 1:5 soil:water pH Units 4.9 4.6 4.1 8.6 4.6 

Chloride, Cl 1:5 soil:water mg/kg 12 64 [NA] 130 [NA]

Sulphate, SO4 1:5 soil:water mg/kg 24 <10 [NA] 160 [NA]

Miscellaneous Inorg - soil 

Our Reference: UNITS 57899-68 57899-70 57899-74 57899-76 57899-79

Your Reference ------------- BH18 BH18 BH20 BH20 BH21

Depth ------------ 0.25-0.5 0.8-1.1 0.8-1.1 1.3-1.5 0.5-1

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date prepared - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

Date analysed - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

pH 1:5 soil:water pH Units 5.4 4.8 5.3 5.2 5.0 

Chloride, Cl 1:5 soil:water mg/kg [NA] 43 64 [NA] 11 

Sulphate, SO4 1:5 soil:water mg/kg [NA] <10 18 [NA] 4 

Miscellaneous Inorg - soil 

Our Reference: UNITS 57899-81 57899-86 57899-88 57899-92 57899-94

Your Reference ------------- BH21 BH23 BH23 BH25 BH25

Depth ------------ 1.3-1.5 0.3-0.6 1.2-1.5 0.3-0.6 1.3-1.55

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date prepared - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

Date analysed - 5/7/2011 5/7/2011 5/7/2011 5/7/2011 5/7/2011 

pH 1:5 soil:water pH Units 4.9 5.4 4.7 5.1 5.3 

Chloride, Cl 1:5 soil:water mg/kg [NA] [NA] 18 [NA] 37 

Sulphate, SO4 1:5 soil:water mg/kg [NA] [NA] 8 [NA] 5 
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Client Reference: E25004KH, Silverdale 

Texture and Salinity 

Our Reference: UNITS 57899-12 57899-14 57899-31 57899-32 57899-39

Your Reference ------------- BH4 BH4 BH9 BH9 BH11

Depth ------------ 0.2-0.3 1.2-1.5 0.8-1 1.1-1.3 1.5-1.7

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Electrical Conductivity 1:5 soil:water µS/cm 63 60 42 43 73 

Texture Value 8.5 9.0 7.0 8.0 8.5 

Texture - LIGHT CLAY CLAY LOAM MEDIUM 

CLAY

LIGHT 

MEDIUM 

CLAY

LIGHT CLAY

ECe dS/m 1.0 1.0 0 0 1.0 

Class - NON SALINE NON SALINE NON SALINE NON SALINE NON SALINE

Texture and Salinity 

Our Reference: UNITS 57899-41 57899-47 57899-49 57899-54 57899-56

Your Reference ------------- BH11 BH13 BH13 BH15 BH15

Depth ------------ 1.8-2 0.6-0.8 1.2-1.5 0.6-0.8 1.5-1.7

Date Sampled

Type of sample

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Electrical Conductivity 1:5 soil:water µS/cm 51 89 67 320 71 

Texture Value 8.5 7.0 8.0 8.5 9.0 

Texture - LIGHT CLAY MEDIUM 

CLAY

LIGHT 

MEDIUM 

CLAY

LIGHT CLAY CLAY LOAM

ECe dS/m 0 1.0 1.0 3.0 1.0 

Class - NON SALINE NON SALINE NON SALINE SLIGHTLY 

SALINE

NON SALINE

Texture and Salinity 

Our Reference: UNITS 57899-68 57899-70 57899-74 57899-76 57899-79

Your Reference ------------- BH18 BH18 BH20 BH20 BH21

Depth ------------ 0.25-0.5 0.8-1.1 0.8-1.1 1.3-1.5 0.5-1

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Electrical Conductivity 1:5 soil:water µS/cm 65 49 93 61 30 

Texture Value 8.0 7.0 9.0 7.0 7.0 

Texture - LIGHT 

MEDIUM 

CLAY

MEDIUM 

CLAY

CLAY LOAM MEDIUM 

CLAY

MEDIUM 

CLAY

ECe dS/m 1.0 0 1.0 0 0 

Class - NON SALINE NON SALINE NON SALINE NON SALINE NON SALINE
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Client Reference: E25004KH, Silverdale 

Texture and Salinity 

Our Reference: UNITS 57899-81 57899-86 57899-88 57899-92 57899-94

Your Reference ------------- BH21 BH23 BH23 BH25 BH25

Depth ------------ 1.3-1.5 0.3-0.6 1.2-1.5 0.3-0.6 1.3-1.55

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Electrical Conductivity 1:5 soil:water µS/cm 34 52 32 210 49 

Texture Value 8.5 7.0 7.0 9.0 7.0 

Texture - LIGHT CLAY MEDIUM 

CLAY

MEDIUM 

CLAY

CLAY LOAM MEDIUM 

CLAY

ECe dS/m 0 0 0 2.0 0 

Class - NON SALINE NON SALINE NON SALINE NON SALINE NON SALINE
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Client Reference: E25004KH, Silverdale 

ESP/CEC 

Our Reference: UNITS 57899-14 57899-31 57899-41 57899-47 57899-54

Your Reference ------------- BH4 BH9 BH11 BH13 BH15

Depth ------------ 1.2-1.5 0.8-1 1.8-2 0.6-0.8 0.6-0.8

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

Exchangeable Ca meq/100g 0.040 0.24 0.48 0.11 4.6 

Exchangeable K meq/100g 0.16 0.37 0.19 0.13 0.18 

Exchangeable Mg meq/100g 1.3 4.6 3.5 3.9 3.8 

Exchangeable Na meq/100g 0.22 0.39 0.22 0.25 1.3 

Cation Exchange Capacity meq/100g 1.8 5.6 4.4 4.4 9.8 

ESP/CEC 

Our Reference: UNITS 57899-70 57899-74 57899-79 57899-88 57899-94

Your Reference ------------- BH18 BH20 BH21 BH23 BH25

Depth ------------ 0.8-1.1 0.8-1.1 0.5-1 1.2-1.5 1.3-1.55

Date Sampled

Type of sample

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Exchangeable Ca meq/100g 0.064 1.3 0.052 <0.01 0.055 

Exchangeable K meq/100g 0.092 0.28 0.19 0.068 0.086 

Exchangeable Mg meq/100g 1.6 1.5 3.8 0.46 4.9 

Exchangeable Na meq/100g 0.15 0.054 0.27 0.076 0.19 

Cation Exchange Capacity meq/100g 1.9 3.1 4.3 <1.0 5.2 

Page 35 of  50Envirolab Reference: 57899

Revision No:                R 00



Client Reference: E25004KH, Silverdale 

Asbestos ID - soils 

Our Reference: UNITS 57899-1 57899-4 57899-9 57899-11 57899-17

Your Reference ------------- BH1 BH2 BH3 BH4 BH5

Depth ------------ 0.2-0.5 0-0.3 0.2-0.4 0.2-0.5 0.8-1

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Soil & rocks Soil & rocks Soil & rocks Soil & rocks Soil & rocks

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Asbestos ID - soils 

Our Reference: UNITS 57899-20 57899-24 57899-26 57899-29 57899-33

Your Reference ------------- BH6 BH7 BH8 BH9 BH10

Depth ------------ 0.2-0.4 0.2-0.5 0.15-0.3 0.2-0.5 0-0.15

Date Sampled

Type of sample

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Soil & rocks Soil & rocks Soil & rocks Soil & rocks Soil & rocks

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Asbestos ID - soils 

Our Reference: UNITS 57899-36 57899-38 57899-45 57899-53 57899-58

Your Reference ------------- BH11 BH11 BH13 BH15 BH16

Depth ------------ 0-0.3 1.3-1.5 0-0.3 0.1-0.5 0-0.15

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

29/06/2011

Soil

29/06/2011

Soil

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Soil & rocks Soil & rocks Soil & rocks Soil & rocks Soil & rocks

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected
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Client Reference: E25004KH, Silverdale 

Asbestos ID - soils 

Our Reference: UNITS 57899-60 57899-62 57899-64 57899-71 57899-77

Your Reference ------------- BH16 BH16 BH17 BH19 BH21

Depth ------------ 0.5-0.7 1.8-2 0-0.15 0-0.12 0-0.2

Date Sampled

Type of sample

29/06/2011

Soil

29/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

30/06/2011

Soil

Date analysed - 06/07/2011 06/07/2011 06/07/2011 06/07/2011 06/07/2011 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Soil & rocks Soil & rocks Soil & rocks Soil & rocks Soil & rocks

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Asbestos ID - soils 

Our Reference: UNITS 57899-89

Your Reference ------------- BH24

Depth ------------ 0-0.35

Date Sampled

Type of sample

30/06/2011

Soil

Date analysed - 06/07/2011 

Sample mass tested g Approx 40g

Sample Description - Soil & rocks

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

Trace Analysis - Respirable 

fibres not 

detected
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Client Reference: E25004KH, Silverdale 

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS.

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 

by GC-FID.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.

 

  Metals-020 

ICP-AES

Determination of various metals by ICP-AES. 

 

  Metals-021 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-008 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA 21st ED, 

4110-B.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 

21st ED 2510 and Rayment & Higginson.

 

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soil based on Rayment and Lyons 

2011.

 

  AS4964-2004 Asbestos ID - Qualitative identification of asbestos type fibres in bulk samples using Polarised Light 

Microscopy and Dispersion Staining Techniques. 
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Client Reference: E25004KH, Silverdale 

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

Recovery

vTRH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57899-1 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 05/07/2

011

57899-1 05/07/2011 || 05/07/2011 LCS-6 05/07/2011

vTRH C6 - C9 mg/kg 25 Org-016 <25 57899-1 <25 || <25 LCS-6 94%

Benzene mg/kg 0.2 Org-016 <0.2 57899-1 <0.2 || <0.2 LCS-6 99%

Toluene mg/kg 0.5 Org-016 <0.5 57899-1 <0.5 || <0.5 LCS-6 96%

Ethylbenzene mg/kg 1 Org-016 <1 57899-1 <1 || <1 LCS-6 95%

m+p-xylene mg/kg 2 Org-016 <2 57899-1 <2 || <2 LCS-6 91%

o-Xylene mg/kg 1 Org-016 <1 57899-1 <1 || <1 LCS-6 94%

Surrogate 

aaa-Trifluorotoluene

% Org-016 111 57899-1 89 || 102 || RPD: 14 LCS-6 108%

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

Recovery

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

Date extracted - 04/07/2

011

57899-1 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 05/07/2

011

57899-1 05/05/2011 || 05/05/2011 LCS-6 05/07/2011

TRH C10 - C14 mg/kg 50 Org-003 <50 57899-1 <50 || <50 LCS-6 71%

TRH C15 - C28 mg/kg 100 Org-003 <100 57899-1 <100 || <100 LCS-6 78%

TRH C29 - C36 mg/kg 100 Org-003 <100 57899-1 <100 || <100 LCS-6 81%

Surrogate 

o-Terphenyl 

% Org-003 86 57899-1 87 || 84 || RPD: 4 LCS-6 79%

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57899-1 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 06/07/2

011

57899-1 06/07/2011 || 06/07/2011 LCS-6 06/07/2011

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 93%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 118%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 112%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 105%

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 119%

Benzo(a)anthracene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]
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Client Reference: E25004KH, Silverdale 

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 LCS-6 113%

Benzo(b+k)fluoranthene mg/kg 0.2 Org-012 

subset

<0.2 57899-1 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 Org-012 

subset

<0.05 57899-1 <0.05 || <0.05 LCS-6 127%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 

subset

<0.1 57899-1 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% Org-012 

subset

116 57899-1 97 || 97 || RPD: 0 LCS-6 112%

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

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Date digested - 04/07/2

011

57899-1 04/07/2011 || 04/07/2011 LCS-1 04/07/2011

Date analysed - 04/07/2

011

57899-1 04/07/2011 || 04/07/2011 LCS-1 04/07/2011

Arsenic mg/kg 4 Metals-020 

ICP-AES

<4 57899-1 11 || 6 || RPD: 59 LCS-1 95%

Cadmium mg/kg 0.5 Metals-020 

ICP-AES

<0.5 57899-1 0.5 || <0.5 LCS-1 97%

Chromium mg/kg 1 Metals-020 

ICP-AES

<1 57899-1 28 || 21 || RPD: 29 LCS-1 96%

Copper mg/kg 1 Metals-020 

ICP-AES

<1 57899-1 16 || 15 || RPD: 6 LCS-1 96%

Lead mg/kg 1 Metals-020 

ICP-AES

<1 57899-1 25 || 23 || RPD: 8 LCS-1 94%

Mercury mg/kg 0.1 Metals-021 

CV-AAS

<0.1 57899-1 <0.1 || <0.1 LCS-1 107%

Nickel mg/kg 1 Metals-020 

ICP-AES

<1 57899-1 5 || 5 || RPD: 0 LCS-1 97%

Zinc mg/kg 1 Metals-020 

ICP-AES

<1 57899-1 19 || 15 || RPD: 24 LCS-1 96%

Page 40 of  50Envirolab Reference: 57899

Revision No:                R 00



Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - 04/07/2

011

Date analysed - 05/07/2

011

Moisture % 0.1 Inorg-008 <0.1

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

Recovery

Organochlorine 

Pesticides in soil

Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57899-19 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 07/07/2

011

57899-19 07/07/2011 || 07/07/2011 LCS-6 07/07/2011

HCB mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 97%

gamma-BHC mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 94%

Heptachlor mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 87%

delta-BHC mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 91%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 96%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 100%

Dieldrin mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 93%

Endrin mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 93%

pp-DDD mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 101%

Endosulfan II mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 LCS-6 79%

Methoxychlor mg/kg 0.1 Org-005 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-005 97 57899-19 95 || 96 || RPD: 1 LCS-6 92%
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Client Reference: E25004KH, Silverdale 

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

Recovery

Organophosphorus 

Pesticides 

Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57899-19 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 07/07/2

011

57899-19 07/07/2011 || 07/07/2011 LCS-6 07/07/2011

Diazinon mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 LCS-6 74%

Fenitrothion mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 LCS-6 67%

Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 0.1 Org-008 <0.1 57899-19 <0.1 || <0.1 LCS-6 64%

Surrogate TCLMX % Org-008 97 57899-19 95 || 96 || RPD: 1 LCS-6 75%

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

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57899-19 04/07/2011 || 04/07/2011 LCS-6 04/07/2011

Date analysed - 07/07/2

011

57899-19 07/07/2011 || 07/07/2011 LCS-6 07/07/2011

Arochlor 1016 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 LCS-6 82%

Arochlor 1260 mg/kg 0.1 Org-006 <0.1 57899-19 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 97 57899-19 95 || 96 || RPD: 1 LCS-6 63%

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

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 5/7/201

1

57899-14 5/7/2011 || 5/7/2011 LCS-1 5/7/2011

Date analysed - 5/7/201

1

57899-14 5/7/2011 || 5/7/2011 LCS-1 5/7/2011

pH 1:5 soil:water pH Units Inorg-001 [NT] 57899-14 4.1 || 4.5 || RPD: 9 LCS-1 102%

Chloride, Cl 1:5 

soil:water

mg/kg 2 Inorg-081 <2 57899-14 12 || 11 || RPD: 9 LCS-1 102%

Sulphate, SO4 1:5 

soil:water

mg/kg 2 Inorg-081 <2 57899-14 25 || 23 || RPD: 8 LCS-1 108%
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Client Reference: E25004KH, Silverdale 

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

Recovery

Texture and Salinity Base ll Duplicate ll %RPD

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 57899-14 60 || 56 || RPD: 7 LCS-1 107%

Texture Value Inorg-002 [NT] 57899-14 9.0 ||  [N/T] [NR] [NR]

ECe dS/m 0 0 57899-14 1.0 ||  [N/T] [NR] [NR]

Class - [NT] 57899-14 NON SALINE ||  [N/T] [NR] [NR]

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

Recovery

ESP/CEC Base ll Duplicate ll %RPD

Exchangeable Ca meq/100

g

0.01 Metals-009 <0.01 57899-94 0.055 || 0.059 || RPD: 7 LCS-1 98%

Exchangeable K meq/100

g

0.01 Metals-009 <0.01 57899-94 0.086 || 0.089 || RPD: 3 LCS-1 96%

Exchangeable Mg meq/100

g

0.01 Metals-009 <0.01 57899-94 4.9 || 5.3 || RPD: 8 LCS-1 96%

Exchangeable Na meq/100

g

0.01 Metals-009 <0.01 57899-94 0.19 || 0.21 || RPD: 10 LCS-1 94%

Cation Exchange 

Capacity 

meq/100

g

1 Metals-009 <1.0 57899-94 5.2 || 5.6 || RPD: 7 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank

Asbestos ID - soils 

Date analysed - [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTRH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - 57899-34 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-34 05/07/2011 || 05/07/2011 57899-36 05/07/2011

vTRH C6 - C9 mg/kg 57899-34 <25 || <25 57899-36 96%

Benzene mg/kg 57899-34 <0.2 || <0.2 57899-36 100%

Toluene mg/kg 57899-34 <0.5 || <0.5 57899-36 97%

Ethylbenzene mg/kg 57899-34 <1 || <1 57899-36 96%

m+p-xylene mg/kg 57899-34 <2 || <2 57899-36 93%

o-Xylene mg/kg 57899-34 <1 || <1 57899-36 97%

Surrogate 

aaa-Trifluorotoluene

% 57899-34 102 || 96 || RPD: 6 57899-36 103%
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Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

sTRH in Soil (C10-C36) Base + Duplicate + %RPD

Date extracted - 57899-34 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-34 05/05/2011 || 05/05/2011 57899-36 05/07/2011

TRH C10 - C14 mg/kg 57899-34 <50 || <50 57899-36 84%

TRH C15 - C28 mg/kg 57899-34 <100 || <100 57899-36 94%

TRH C29 - C36 mg/kg 57899-34 <100 || <100 57899-36 71%

Surrogate o-Terphenyl % 57899-34 82 || 81 || RPD: 1 57899-36 98%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 57899-34 04/07/2011 || 04/07/2011 LCS-7 04/07/2011

Date analysed - 57899-34 06/07/2011 || 06/07/2011 LCS-7 08/07/2011

Naphthalene mg/kg 57899-34 <0.1 || <0.1 LCS-7 90%

Acenaphthylene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 57899-34 <0.1 || <0.1 LCS-7 112%

Phenanthrene mg/kg 57899-34 <0.1 || <0.1 LCS-7 105%

Anthracene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 57899-34 <0.1 || <0.1 LCS-7 96%

Pyrene mg/kg 57899-34 <0.1 || <0.1 LCS-7 111%

Benzo(a)anthracene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 57899-34 <0.1 || <0.1 LCS-7 106%

Benzo(b+k)fluoranthene mg/kg 57899-34 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 57899-34 <0.05 || <0.05 LCS-7 110%

Indeno(1,2,3-c,d)pyrene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 57899-34 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 57899-34 110 || 110 || RPD: 0 LCS-7 107%
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Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 57899-34 04/07/2011 || 04/07/2011 LCS-2 04/07/2011

Date analysed - 57899-34 04/07/2011 || 04/07/2011 LCS-2 04/07/2011

Arsenic mg/kg 57899-34 9 || 9 || RPD: 0 LCS-2 100%

Cadmium mg/kg 57899-34 <0.5 || <0.5 LCS-2 101%

Chromium mg/kg 57899-34 23 || 21 || RPD: 9 LCS-2 100%

Copper mg/kg 57899-34 5 || 11 || RPD: 75 LCS-2 100%

Lead mg/kg 57899-34 22 || 21 || RPD: 5 LCS-2 97%

Mercury mg/kg 57899-34 <0.1 || <0.1 LCS-2 104%

Nickel mg/kg 57899-34 4 || 7 || RPD: 55 LCS-2 100%

Zinc mg/kg 57899-34 9 || 17 || RPD: 62 LCS-2 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 57899-63 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-63 07/07/2011 || 07/07/2011 57899-36 07/07/2011

HCB mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 57899-63 <0.1 || <0.1 57899-36 94%

gamma-BHC mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 57899-63 <0.1 || <0.1 57899-36 90%

Heptachlor mg/kg 57899-63 <0.1 || <0.1 57899-36 87%

delta-BHC mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 57899-63 <0.1 || <0.1 57899-36 88%

Heptachlor Epoxide mg/kg 57899-63 <0.1 || <0.1 57899-36 93%

gamma-Chlordane mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 57899-63 <0.1 || <0.1 57899-36 96%

Dieldrin mg/kg 57899-63 <0.1 || <0.1 57899-36 90%

Endrin mg/kg 57899-63 <0.1 || <0.1 57899-36 93%

pp-DDD mg/kg 57899-63 <0.1 || <0.1 57899-36 97%

Endosulfan II mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 57899-63 <0.1 || <0.1 57899-36 78%

Methoxychlor mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 57899-63 93 || 94 || RPD: 1 57899-36 94%
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Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organophosphorus 

Pesticides 

Base + Duplicate + %RPD

Date extracted - 57899-63 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-63 07/07/2011 || 07/07/2011 57899-36 07/07/2011

Diazinon mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Dimethoate mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos-methyl mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Ronnel mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Chlorpyriphos mg/kg 57899-63 <0.1 || <0.1 57899-36 95%

Fenitrothion mg/kg 57899-63 <0.1 || <0.1 57899-36 85%

Bromophos-ethyl mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Ethion mg/kg 57899-63 <0.1 || <0.1 57899-36 84%

Surrogate TCLMX % 57899-63 93 || 94 || RPD: 1 57899-36 92%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 57899-63 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-63 07/07/2011 || 07/07/2011 57899-36 07/07/2011

Arochlor 1016 mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 57899-63 <0.1 || <0.1 57899-36 100%

Arochlor 1260 mg/kg 57899-63 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 57899-63 93 || 94 || RPD: 1 57899-36 78%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorg - soil Base + Duplicate + %RPD

Date prepared - 57899-70 5/7/2011 || 5/7/2011 LCS-2 5/7/2011

Date analysed - 57899-70 5/7/2011 || 5/7/2011 LCS-2 5/7/2011

pH 1:5 soil:water pH Units 57899-70 4.8 || 4.8 || RPD: 0 LCS-2 102%

Chloride, Cl 1:5 soil:water mg/kg 57899-70 43 || 42 || RPD: 2 [NR] [NR]

Sulphate, SO4 1:5 

soil:water

mg/kg 57899-70 <10 || <10 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Texture and Salinity Base + Duplicate + %RPD

Electrical Conductivity 1:5 

soil:water

µS/cm [NT] [NT] LCS-2 107%

Texture Value [NT] [NT] [NR] [NR]

ECe dS/m [NT] [NT] [NR] [NR]

Class - [NT] [NT] [NR] [NR]

Page 46 of  50Envirolab Reference: 57899

Revision No:                R 00



Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 57899-50 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-50 08/07/2011 || 08/07/2011 57899-36 08/07/2011

Naphthalene mg/kg 57899-50 <0.1 || <0.1 57899-36 94%

Acenaphthylene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 57899-50 <0.1 || <0.1 57899-36 112%

Phenanthrene mg/kg 57899-50 <0.1 || <0.1 57899-36 109%

Anthracene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 57899-50 <0.1 || <0.1 57899-36 104%

Pyrene mg/kg 57899-50 <0.1 || <0.1 57899-36 113%

Benzo(a)anthracene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 57899-50 <0.1 || <0.1 57899-36 107%

Benzo(b+k)fluoranthene mg/kg 57899-50 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 57899-50 <0.05 || <0.05 57899-36 106%

Indeno(1,2,3-c,d)pyrene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 57899-50 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 57899-50 114 || 97 || RPD: 16 57899-36 109%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 57899-100 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Date analysed - 57899-100 04/07/2011 || 04/07/2011 57899-36 04/07/2011

Arsenic mg/kg 57899-100 5 || 5 || RPD: 0 57899-36 97%

Cadmium mg/kg 57899-100 2.7 || 2.0 || RPD: 30 57899-36 92%

Chromium mg/kg 57899-100 16 || 24 || RPD: 40 57899-36 94%

Copper mg/kg 57899-100 11 || 10 || RPD: 10 57899-36 99%

Lead mg/kg 57899-100 12 || 15 || RPD: 22 57899-36 88%

Mercury mg/kg 57899-100 <0.1 || <0.1 57899-36 107%

Nickel mg/kg 57899-100 6 || 7 || RPD: 15 57899-36 93%

Zinc mg/kg 57899-100 26 || 26 || RPD: 0 57899-36 88%
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Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorg - soil Base + Duplicate + %RPD

Date prepared - [NT] [NT] 57899-31 5/7/2011

Date analysed - [NT] [NT] 57899-31 5/7/2011

pH 1:5 soil:water pH Units [NT] [NT] [NR] [NR]

Chloride, Cl 1:5 soil:water mg/kg [NT] [NT] 57899-31 86%

Sulphate, SO4 1:5 

soil:water

mg/kg [NT] [NT] 57899-31 #

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 57899-100 04/07/2011 || 04/07/2011 57899-96 04/07/2011

Date analysed - 57899-100 08/07/2011 || 08/07/2011 57899-96 08/07/2011

Naphthalene mg/kg 57899-100 <0.1 || <0.1 57899-96 61%

Acenaphthylene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 57899-100 <0.1 || <0.1 57899-96 114%

Phenanthrene mg/kg 57899-100 <0.1 || <0.1 57899-96 106%

Anthracene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 57899-100 <0.1 || <0.1 57899-96 100%

Pyrene mg/kg 57899-100 <0.1 || <0.1 57899-96 113%

Benzo(a)anthracene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 57899-100 <0.1 || <0.1 57899-96 109%

Benzo(b+k)fluoranthene mg/kg 57899-100 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 57899-100 <0.05 || <0.05 57899-96 113%

Indeno(1,2,3-c,d)pyrene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 57899-100 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 57899-100 111 || 107 || RPD: 4 57899-96 103%
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Client Reference: E25004KH, Silverdale 

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - [NT] [NT] 57899-96 04/07/2011

Date analysed - [NT] [NT] 57899-96 04/07/2011

Arsenic mg/kg [NT] [NT] 57899-96 96%

Cadmium mg/kg [NT] [NT] 57899-96 87%

Chromium mg/kg [NT] [NT] 57899-96 96%

Copper mg/kg [NT] [NT] 57899-96 100%

Lead mg/kg [NT] [NT] 57899-96 82%

Mercury mg/kg [NT] [NT] 57899-96 104%

Nickel mg/kg [NT] [NT] 57899-96 90%

Zinc mg/kg [NT] [NT] 57899-96 94%
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Client Reference: E25004KH, Silverdale 

Report Comments:

Acid Extractable Metals in Soil:The RPD for duplicate results is accepted due to the 

inhomogeneous nature of the sample/s.

Sulphate:PQL raised due to sample matrix.

Sulphate:# Percent recovery not available due to sample matrix.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

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

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

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

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

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

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

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

speciated phenols is acceptable.
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SAMPLE RECEIPT ADVICE

Client:

Environmental Investigation Services 02 9888 5000ph:

PO Box 976 02 9888 5001Fax:

North Ryde BC  NSW  1670

Attention: Todd Hore 

Sample log in details:

Your reference: E25004KH, Silverdale 

Envirolab Reference: 57899

Date received: 01/07/11

Date results expected to be reported: 8/07/11

Samples received in appropriate condition for analysis: YES

No. of samples provided 106 Soils

Turnaround time requested: Standard

Temperature on receipt Cool

Cooling Method: Ice

Comments:

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 9910 6200     fax: 02 9910 6201

email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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CERTIFICATE OF ANALYSIS 57899-A

Client:

Environmental Investigation Services

PO Box 976

North Ryde BC

NSW 1670

Attention: Todd Hore 

Sample log in details:

Your Reference: E25004KH, Silverdale 

No. of samples: Additional testing on 1 soil

Date samples received / completed instructions received 01/07/11 / 08/07/11

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 15/07/11 / 15/07/11

Date of Preliminary Report: Not issued

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

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

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: E25004KH, Silverdale 

PAHs in TCLP (USEPA 1311)

Our Reference: UNITS 57899-A-82

Your Reference ------------- BH22

Depth ------------ 0-035

Date Sampled

Type of sample

30/06/2011

Soil

pH of soil for fluid# determ. pH units 7.0 

pH of soil for fluid # determ. (acid) pH units 1.5 

Extraction fluid used - 1 

pH of final Leachate pH units 5.0 

Date extracted - 13/07/2011 

Date analysed - 15/07/2011 

Naphthalene in TCLP mg/L <0.001 

Acenaphthylene in TCLP mg/L <0.001 

Acenaphthene in TCLP mg/L <0.001 

Fluorene in TCLP mg/L <0.001 

Phenanthrene in TCLP mg/L <0.001 

Anthracene in TCLP mg/L <0.001 

Fluoranthene in TCLP mg/L <0.001 

Pyrene in TCLP mg/L <0.001 

Benzo(a)anthracene  in TCLP mg/L <0.001 

Chrysene in TCLP mg/L <0.001 

Benzo(b+k)fluoranthene in TCLP mg/L <0.002 

Benzo(a)pyrene in TCLP mg/L <0.001 

Indeno(1,2,3-c,d)pyrene - TCLP mg/L <0.001 

Dibenzo(a,h)anthracene in TCLP mg/L <0.001 

Benzo(g,h,i)perylene in TCLP mg/L <0.001 

Surrogate p-Terphenyl-d14 % 108 
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Client Reference: E25004KH, Silverdale 

Method ID Methodology Summary

  Inorg-004 Toxicity Characteristic Leaching Procedure (TCLP) using AS 4439 and USEPA 1311.

 

  EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

 

  Org-012 subset Leachates are extracted with Dichloromethane and analysed by GC-MS.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.

 

  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.
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Client Reference: E25004KH, Silverdale 

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

Recovery

PAHs in TCLP (USEPA 

1311)

Base ll Duplicate ll %RPD

Date extracted - 13/07/2

011

[NT] [NT] LCS-W1 13/07/2011

Date analysed - 15/07/2

011

[NT] [NT] LCS-W1 15/07/2011

Naphthalene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 86%

Acenaphthylene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Acenaphthene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Fluorene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 123%

Phenanthrene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 98%

Anthracene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Fluoranthene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 93%

Pyrene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 101%

Benzo(a)anthracene  in 

TCLP 

mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Chrysene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 111%

Benzo(b+k)fluoranthene 

in TCLP 

mg/L 0.002 Org-012 

subset

<0.002 [NT] [NT] [NR] [NR]

Benzo(a)pyrene in TCLP mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] LCS-W1 113%

Indeno(1,2,3-c,d)pyrene 

- TCLP 

mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene 

in TCLP 

mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene in 

TCLP 

mg/L 0.001 Org-012 

subset

<0.001 [NT] [NT] [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% Org-012 93 [NT] [NT] LCS-W1 60%
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Client Reference: E25004KH, Silverdale 

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

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

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

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

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

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

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

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

speciated phenols is acceptable.
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CERTIFICATE OF ANALYSIS 57900

Client:

Environmental Investigation Services

PO Box 976

North Ryde BC

NSW 1670

Attention: Todd Hore

Sample log in details:

Your Reference: E25004KH, Silverdale 

No. of samples: 3 Waters

Date samples received / completed instructions received 01/07/11 / 01/07/11

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 8/07/11 / 8/07/11

Date of Preliminary Report: Not issued

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

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

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: E25004KH, Silverdale 

vTRH & BTEX in Water 

Our Reference: UNITS 57900-1 57900-2 57900-3

Your Reference ------------- D1 D2 Dup A

Date Sampled ------------ 29/06/2011 30/06/2011 29/06/2011

Type of sample Water Water Water

Date extracted - 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 04/07/2011 

TRH C6 - C9 µg/L <10 <10 <10 

Benzene µg/L <1 <1 <1 

Toluene µg/L <1 <1 <1 

Ethylbenzene µg/L <1 <1 <1 

m+p-xylene µg/L <2 <2 <2 

o-xylene µg/L <1 <1 <1 

Surrogate Dibromofluoromethane % 113 107 110 

Surrogate toluene-d8 % 95 100 97 

Surrogate 4-BFB % 102 106 102 
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Client Reference: E25004KH, Silverdale 

sTRH in Water (C10-C36) 

Our Reference: UNITS 57900-1 57900-2 57900-3

Your Reference ------------- D1 D2 Dup A

Date Sampled ------------ 29/06/2011 30/06/2011 29/06/2011

Type of sample Water Water Water

Date extracted - 04/07/2011 04/07/2011 04/07/2011 

Date analysed - 05/07/2011 05/07/2011 05/07/2011 

TRH C10 - C14 µg/L <50 <50 <50 

TRH C15 - C28 µg/L <100 <100 <100 

TRH C29 - C36 µg/L <100 <100 <100 

Surrogate o-Terphenyl % 85 93 85 
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Client Reference: E25004KH, Silverdale 

PAHs in Water

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date extracted - 04/07/2011 04/07/2011 

Date analysed - 07/07/2011 07/07/2011 

Naphthalene µg/L <1 <1 

Acenaphthylene µg/L <1 <1 

Acenaphthene µg/L <1 <1 

Fluorene µg/L <1 <1 

Phenanthrene µg/L <1 <1 

Anthracene µg/L <1 <1 

Fluoranthene µg/L <1 <1 

Pyrene µg/L <1 <1 

Benzo(a)anthracene µg/L <1 <1 

Chrysene µg/L <1 <1 

Benzo(b+k)fluoranthene µg/L <2 <2 

Benzo(a)pyrene µg/L <1 <1 

Indeno(1,2,3-c,d)pyrene µg/L <1 <1 

Dibenzo(a,h)anthracene µg/L <1 <1 

Benzo(g,h,i)perylene µg/L <1 <1 

Surrogate p-Terphenyl-d14 % 117 122 
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Client Reference: E25004KH, Silverdale 

OCP in water 

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date extracted - 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 

HCB µg/L <0.2 <0.2 

alpha-BHC µg/L <0.2 <0.2 

gamma-BHC µg/L <0.2 <0.2 

beta-BHC µg/L <0.2 <0.2 

Heptachlor µg/L <0.2 <0.2 

delta-BHC µg/L <0.2 <0.2 

Aldrin µg/L <0.2 <0.2 

Heptachlor Epoxide µg/L <0.2 <0.2 

gamma-Chlordane µg/L <0.2 <0.2 

alpha-Chlordane µg/L <0.2 <0.2 

Endosulfan I µg/L <0.2 <0.2 

pp-DDE µg/L <0.2 <0.2 

Dieldrin µg/L <0.2 <0.2 

Endrin µg/L <0.2 <0.2 

pp-DDD µg/L <0.2 <0.2 

Endosulfan II µg/L <0.2 <0.2 

pp-DDT µg/L <0.2 <0.2 

Endrin Aldehyde µg/L <0.2 <0.2 

Endosulfan Sulphate µg/L <0.2 <0.2 

Methoxychlor µg/L <0.2 <0.2 

Surrogate TCLMX % 80 85 
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Client Reference: E25004KH, Silverdale 

OP Pesticides in water 

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date extracted - 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 

Diazinon µg/L <0.2 <0.2 

Dimethoate µg/L <0.2 <0.2 

Chlorpyriphos-methyl µg/L <0.2 <0.2 

Ronnel µg/L <0.2 <0.2 

Chlorpyriphos µg/L <0.2 <0.2 

Fenitrothion µg/L <0.2 <0.2 

Bromophos ethyl µg/L <0.2 <0.2 

Ethion µg/L <0.2 <0.2 

Surrogate TCLMX % 80 85 
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Client Reference: E25004KH, Silverdale 

PCBs in Water 

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date extracted - 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 

Arochlor 1016 µg/L <2 <2 

Arochlor 1221* µg/L <2 <2 

Arochlor 1232 µg/L <2 <2 

Arochlor 1242 µg/L <2 <2 

Arochlor 1248 µg/L <2 <2 

Arochlor 1254 µg/L <2 <2 

Arochlor 1260 µg/L <2 <2 

Surrogate TCLMX % 80 85 
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Client Reference: E25004KH, Silverdale 

HM in water - dissolved 

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date prepared - 04/07/2011 04/07/2011 

Date analysed - 04/07/2011 04/07/2011 

Arsenic-Dissolved µg/L <1 <1 

Cadmium-Dissolved µg/L <0.1 <0.1 

Chromium-Dissolved µg/L <1 <1 

Copper-Dissolved µg/L <1 <1 

Lead-Dissolved µg/L <1 <1 

Mercury-Dissolved µg/L <0.1 <0.1 

Nickel-Dissolved µg/L <1 <1 

Zinc-Dissolved µg/L 4 4 
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Client Reference: E25004KH, Silverdale 

Miscellaneous Inorganics 

Our Reference: UNITS 57900-1 57900-2

Your Reference ------------- D1 D2

Date Sampled ------------ 29/06/2011 30/06/2011

Type of sample Water Water

Date prepared - 4/7/2011 4/7/2011 

Date analysed - 4/7/2011 4/7/2011 

pH pH Units 5.9 6.6 

Electrical Conductivity µS/cm 280 570 

Hardness mgCaCO3

/L

24 110 

Calcium - Dissolved mg/L 2.8 21 

Magnesium - Dissolved mg/L 4.2 13 

Oil & Grease (LLE) mg/L <5 <5 
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Client Reference: E25004KH, Silverdale 

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS.

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone  and waters with Dichloromethane and analysed 

by GC-FID.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  Metals-022 ICP-MS Determination of various metals by ICP-MS. 

 

  Metals-021 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 

21st ED 2510 and Rayment & Higginson.

 

  Metals-020 

ICP-AES

Determination of various metals by ICP-AES. 

 

  Inorg-003 Oil & Grease - determine gravimetrically following extraction with Hexane, in accordance with  APHA 21st ED, 

5220-B.
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Client Reference: E25004KH, Silverdale 

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

Recovery

vTRH & BTEX in Water Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

[NT] [NT] LCS-W1 04/07/2011

Date analysed - 04/07/2

011

[NT] [NT] LCS-W1 04/07/2011

TRH C6 - C9 µg/L 10 Org-016 <10 [NT] [NT] LCS-W1 105%

Benzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%

Toluene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 106%

Ethylbenzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 108%

m+p-xylene µg/L 2 Org-016 <2 [NT] [NT] LCS-W1 104%

o-xylene µg/L 1 Org-016 <1 [NT] [NT] LCS-W1 103%

Surrogate 

Dibromofluoromethane

% Org-016 112 [NT] [NT] LCS-W1 113%

Surrogate toluene-d8 % Org-016 101 [NT] [NT] LCS-W1 98%

Surrogate 4-BFB % Org-016 98 [NT] [NT] LCS-W1 99%

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

Recovery

sTRH in Water 

(C10-C36) 

Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W2 04/07/2011

Date analysed - 05/07/2

011

57900-1 05/07/2011 || 05/07/2011 LCS-W2 05/07/2011

TRH C10 - C14 µg/L 50 Org-003 <50 57900-1 <50 || <50 LCS-W2 85%

TRH C15 - C28 µg/L 100 Org-003 <100 57900-1 <100 || 100 LCS-W2 99%

TRH C29 - C36 µg/L 100 Org-003 <100 57900-1 <100 || <100 LCS-W2 107%

Surrogate 

o-Terphenyl 

% Org-003 111 57900-1 85 || 84 || RPD: 1 LCS-W2 119%

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Date analysed - 07/07/2

011

57900-1 07/07/2011 || 07/07/2011 LCS-W1 07/07/2011

Naphthalene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 97%

Acenaphthylene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Acenaphthene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Fluorene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 115%

Phenanthrene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 104%

Anthracene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Fluoranthene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 98%
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Client Reference: E25004KH, Silverdale 

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Pyrene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 106%

Benzo(a)anthracene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Chrysene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 109%

Benzo(b+k)fluoranthene µg/L 2 Org-012 

subset

<2 57900-1 <2 || <2 [NR] [NR]

Benzo(a)pyrene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 LCS-W1 109%

Indeno(1,2,3-c,d)pyrene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Dibenzo(a,h)anthracene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Benzo(g,h,i)perylene µg/L 1 Org-012 

subset

<1 57900-1 <1 || <1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% Org-012 

subset

110 57900-1 117 || 111 || RPD: 5 LCS-W1 122%

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

Recovery

OCP in water Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Date analysed - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

HCB µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

alpha-BHC µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 86%

gamma-BHC µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

beta-BHC µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 87%

Heptachlor µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 83%

delta-BHC µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Aldrin µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 76%

Heptachlor Epoxide µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 86%

gamma-Chlordane µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

alpha-Chlordane µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Endosulfan I µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

pp-DDE µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 91%

Dieldrin µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 93%

Endrin µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 87%

pp-DDD µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 85%

Endosulfan II µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

pp-DDT µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Endrin Aldehyde µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Endosulfan Sulphate µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 LCS-W1 70%

Methoxychlor µg/L 0.2 Org-005 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Surrogate TCLMX % Org-005 92 57900-1 80 || 78 || RPD: 3 LCS-W1 83%
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Client Reference: E25004KH, Silverdale 

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

Recovery

OP Pesticides in water Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Date analysed - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Diazinon µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Dimethoate µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Chlorpyriphos-methyl µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Ronnel µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Chlorpyriphos µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 LCS-W1 94%

Fenitrothion µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 LCS-W1 89%

Bromophos ethyl µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 [NR] [NR]

Ethion µg/L 0.2 Org-008 <0.2 57900-1 <0.2 || <0.2 LCS-W1 95%

Surrogate TCLMX % Org-008 92 57900-1 80 || 78 || RPD: 3 LCS-W1 92%

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

Recovery

PCBs in Water Base ll Duplicate ll %RPD

Date extracted - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Date analysed - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 LCS-W1 04/07/2011

Arochlor 1016 µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Arochlor 1221* µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Arochlor 1232 µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Arochlor 1242 µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Arochlor 1248 µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Arochlor 1254 µg/L 2 Org-006 <2 57900-1 <2 || <2 LCS-W1 96%

Arochlor 1260 µg/L 2 Org-006 <2 57900-1 <2 || <2 [NR] [NR]

Surrogate TCLMX % Org-006 92 57900-1 80 || 78 || RPD: 3 LCS-W1 86%

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

Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Date prepared - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 57900-2 04/07/2011

Date analysed - 04/07/2

011

57900-1 04/07/2011 || 04/07/2011 57900-2 04/07/2011

Arsenic-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 <1 || <1 57900-2 95%

Cadmium-Dissolved µg/L 0.1 Metals-022 

ICP-MS

<0.1 57900-1 <0.1 || <0.1 57900-2 97%

Chromium-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 <1 || <1 57900-2 98%

Copper-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 <1 || <1 57900-2 92%

Lead-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 <1 || <1 57900-2 89%

Mercury-Dissolved µg/L 0.1 Metals-021 

CV-AAS

<0.1 57900-1 <0.1 || <0.1 57900-2 88%
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Client Reference: E25004KH, Silverdale 

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

Recovery

HM in water - dissolved Base ll Duplicate ll %RPD

Nickel-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 <1 || <1 57900-2 93%

Zinc-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 57900-1 4 || 4 || RPD: 0 57900-2 89%

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

Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 4/7/201

1

57900-1 4/7/2011 || 4/7/2011 LCS-W1 4/7/2011

Date analysed - 4/7/201

1

57900-1 4/7/2011 || 4/7/2011 LCS-W1 4/7/2011

pH pH Units Inorg-001 [NT] 57900-1 5.9 || 5.9 || RPD: 0 LCS-W1 101%

Electrical Conductivity µS/cm 1 Inorg-002 <1 57900-1 280 || 280 || RPD: 0 LCS-W1 106%

Hardness mgCaCO

3/

L

3 3.0 57900-1 24 || 25 || RPD: 4 [NR] [NR]

Calcium - Dissolved mg/L 0.5 Metals-020 

ICP-AES

<0.5 57900-1 2.8 || 2.8 || RPD: 0 LCS-W1 88%

Magnesium - Dissolved mg/L 0.5 Metals-020 

ICP-AES

<0.5 57900-1 4.2 || 4.3 || RPD: 2 LCS-W1 90%

Oil & Grease (LLE) mg/L 5 Inorg-003 <5 57900-1 <5 ||  [N/T] LCS-W1 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] 57900-2 05/07/2011

Date analysed - [NT] [NT] 57900-2 05/07/2011

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity µS/cm [NT] [NT] [NR] [NR]

Hardness mgCaCO

3/

L

[NT] [NT] [NR] [NR]

Calcium - Dissolved mg/L [NT] [NT] 57900-2 90%

Magnesium - Dissolved mg/L [NT] [NT] 57900-2 80%

Oil & Grease (LLE) mg/L [NT] [NT] [NR] [NR]
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Client Reference: E25004KH, Silverdale 

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

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

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

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

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

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

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

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

speciated phenols is acceptable.
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SAMPLE RECEIPT ADVICE

Client:

Environmental Investigation Services 02 9888 5000ph:

PO Box 976 02 9888 5001Fax:

North Ryde BC  NSW  1670

Attention: Todd Hore

Sample log in details:

Your reference: E25004KH, Silverdale 

Envirolab Reference: 57900

Date received: 01/07/11

Date results expected to be reported: 8/07/11

Samples received in appropriate condition for analysis: YES

No. of samples provided 3 Waters

Turnaround time requested: Standard

Temperature on receipt Cool

Cooling Method: Ice

Comments:

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 9910 6200     fax: 02 9910 6201

email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au

Page 1 of  1





  

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
(Site History Documents – Groundwater Bore Records) 

 















































































































































































































































  

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
(Sampling Protocols and QA/QC Definitions) 

 



  

 
 
 
 

 

 

 

SOIL AND GROUNDWATER SAMPLING PROTOCOLS 
 
These protocols specify the basic procedures to be used when sampling soils or 
groundwater for environmental site assessments undertaken by EIS.  The purpose of 
these protocols is to provide standard methods for: sampling, decontamination 
procedures for sampling equipment, sample preservation, sample storage and sample 
handling.  Deviations from these procedures must be recorded. 
 
Soil Sampling 
a) Prepare a test pit/borehole log. 
b) Layout sampling equipment on clean plastic sheeting to prevent direct contact 

with ground surface.  The work area should be at a distance from the drill/rig 
excavator such that the drill rig/excavator can operate in a safe manner. 

c) Ensure all sampling equipment has been decontaminated prior to use. 
d) Remove any surface debris from the immediate area of the sampling location. 
e) Collect samples and place in glass jar with a Teflon seal.  This should be 

undertaken as quickly as possibly to prevent the loss of volatiles.  If possible, fill 
the glass jars completely. 

f) Collect samples for asbestos analysis and place in a zip-lock plastic bag. 
g) Label the jar and/or bag with the EIS job number, sample location (eg. BH1), 

sampling depth interval and date.  If more than one sample container is used, this 
should also be indicated (eg. 2 = Sample jar 1 of 2 jars). 

h) Photoionisation detector (PID) screening of volatile organic compounds (VOCs) 
should be undertaken on samples using the soil sample headspace method.  
Headspace measurements are taken following equilibration of the headspace 
gasses in partly filled zip-lock plastic bags.  PID headspace data is recorded on 
the borehole/test pit log and the chain of custody forms. 

i) Record the lithology of the sample and sample depth on the borehole/test pit log 
in accordance with AS1726-199347. 

j) Store the sample in a sample container cooled with ice or chill packs.  On 
completion of the sampling the sample container should be delivered to the lab 
immediately or stored in the refrigerator prior to delivery to the lab.  All samples 
are preserved in accordance with AS 4482.1:2005, AS 4482.2:1999 and 
AS/NZS 5667.1:1998. 

k) Check for the presence of groundwater after completion of each borehole using 
an electronic dip metre or water whistle.  Boreholes should be left open until the 
end of fieldwork.  All groundwater levels in the boreholes should be rechecked on 
the completion of the fieldwork. 

                                         
47 Geotechnical Site Investigations, Standards Australia 1993 (AS1726-1993) 



  

 
 
 
 

 

 

 

l) Backfill the boreholes/test pits with the excavation cuttings or clean sand prior to 
leaving the site. 

 
Decontamination Procedures for Soil Sampling Equipment 
a) All of the equipment associated with the soil sampling procedure should be 

decontaminated between every sampling location. 
b) The following equipment and materials are required for the decontamination 

procedure: 
 Phosphate free detergent (Decon 90) 
 Potable water 
 Stiff brushes 
 Plastic sheets 

c) Ensure the decontamination materials are clean prior to proceeding with the 
decontamination. 

d) Fill both buckets with clean potable water and add phosphate free detergent to one 
bucket. 

e) In the bucket containing the detergent scrub the sampling equipment until all the 
material attached to the equipment has been removed. 

f) Rinse sampling equipment in the bucket containing potable water. 
g) Place cleaned equipment on clean plastic sheets. 
 
If all materials are not removed by this procedure, high-pressure water cleaning is 
recommended.  If any equipment is not completely decontaminated by both these 
processes that equipment should not be used until it has been thoroughly cleaned. 
 
Groundwater Sampling 
Groundwater samples are more sensitive to contamination than soil samples and 
therefore adhesion to this protocol is particularly important to obtain reliable, reproducible 
results.  The recommendations detailed in AS/NZS 5667.1:1998 are considered to form 
a minimum standard. 
 
The basis of this protocol is to maintain the security of the borehole and obtain 
accurate and representative groundwater samples.  The following procedure should be 
used for collection of groundwater samples from previously installed groundwater 
monitoring wells. 
a) After monitoring well installation, at least three bore volumes should be pumped from 

the monitoring wells (well development) to remove any water introduced during 
the drilling process and/or the water that is disturbed during installation of the 
monitoring well.  This should be completed prior to purging and sampling. 

b) Groundwater monitoring wells should then be left to recharge for at least three days 
before purging and sampling.  Prior to purging or sampling the condition of each 



  

 
 
 
 

 

 

 

well should observed and any anomalies recorded on the field data sheets.  The 
following information should be noted: the condition of the well, noting any signs 
of damage, tampering or complete destruction; the condition and operation of the 
well lock; the condition of the protective casing and the cement footing (raised or 
cracked); and, the presence of water between protective casing and well. 

c) Take the groundwater level from the collar of the piezometer/monitoring well using 
an electronic dip meter.  The collar level should be taken (if required) during the 
site visit using a dumpy level and staff. 

d) Purging and sampling of piezometers/monitoring wells is done on the same site 
visit when using micro-purge (or low flow) techniques.  Layout and organize all 
equipment associated with groundwater sampling in a location where they will 
not interfere with the sampling procedure and will not pose a risk of 
contaminating samples.  Equipment generally required includes: 

 Micropore filtration system or Stericup single-use filters (for heavy metals 
samples). 

 Filter paper for Micropore filtration system. 
 Bucket with volume increments. 
 Sample containers: teflon bottles with 1 ml nitric acid, 75mL glass vials with 

1 mL hydrochloric acid, 1 L amber glass bottles. 
 Bucket with volume increments. 
 Flow cell. 
 pH/EC/Eh/T meters. 
 Plastic drums used for transportation of purged water. 
 Esky and ice. 
 Nitrile gloves. 
 Distilled water (for cleaning). 
 Electronic dip meter. 
 Micro-purge pump pack and pump head. 
 Air and water tubing for Micro-purge. 
 Groundwater sampling forms. 

e) If single-use stericup filtration is not being used, clean the Micropore filtration 
system thoroughly with distilled water prior to use and between each sample. 
Filter paper should be changed between samples. 0.45um filter paper should be 
placed below the glass fibre filter paper in the filtration system. 

f) Ensure all non-disposable sampling equipment is decontaminated or that new 
disposable equipment is available prior to any work commencing at a new 
location. The procedure for decontamination of groundwater equipment is 
outlined at the end of this section. 

g) Disposable gloves should be used whenever samples are taken to protect the 
sampler and to assist in avoidance of contamination. 



  

 
 
 
 

 

 

 

h) Groundwater samples are obtained from the monitoring wells using low 
flow/micro-purge sampling equipment to reduce the disturbance of the water 
column and loss of volatiles. 

i) During pumping to purge the well, the pH, temperature, conductivity, dissolved 
oxygen, redox potential and groundwater levels are monitored (where possible) 
using calibrated field instruments to assess the development of steady state 
conditions. Steady state conditions are generally considered to have been 
achieved when the difference in the pH measurements was less than 0.2 units and 
the difference in conductivity was less than 10%. 

j) All measurements are recorded on specific data sheets. 
k) Once steady state conditions are considered to have been achieved, groundwater 

samples are obtained directly from the pump tubing and placed in appropriate 
glass bottles, BTEX vials or plastic bottles. 

l) All samples are preserved in accordance with water sampling requirements 
detailed in the NEPM 1999 and placed in an insulated container with ice. 
Groundwater samples are preserved by immediate storage in an insulated sample 
container with ice in accordance with AS/NZS 5667.1:1998. 

m) Record the sample on the appropriate log in accordance with AS1726:1993.  At 
the end of each water sampling complete a chain of custody form. 

 
Decontamination Procedures for Groundwater Sampling Equipment 
a) All of the equipment associated with the groundwater sampling procedure (other 

than single-use items) should be decontaminated between every sampling 
location. 

b) The following equipment and materials are required for the decontamination 
procedure: 

 Phosphate free detergent. 
 Potable water. 
 Distilled water 
 Plastic Sheets or bulk bags (plastic bags) 

c) Fill one bucket with clean potable water and phosphate free detergent, and one 
bucket with distilled water. 

d) Flush potable water and detergent through pump head.  Wash sampling 
equipment and pump head using brushes in the bucket containing detergent until 
all materials attached to the equipment are removed. 

e) Flush pump head with distilled water. 
f) Change water and detergent solution after each sampling location. 
g) Rinse sampling equipment in the bucket containing distilled water. 
h) Place cleaned equipment on clean plastic sheets. 
i) If all materials are not removed by this procedure that equipment should not be 

used until it has been thoroughly cleaned 



  

 
 
 
 

 

 

 

 
QA/QC DEFINITIONS 

 
The QA/QC terms used in this report are defined below.  The definitions are in 
accordance with US EPA publication SW-846, entitled Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (199448) methods and those described in 
Environmental Sampling and Analysis, A Practical Guide, (H. Keith 199149). 
 
Practical Quantitation Limit (PQL), Limit of Reporting (LOR) and Estimated 
Quantitation Limit (EQL) 

These terms all refer to the concentration above which results can be 
expressed with a minimum 95% confidence level. The laboratory reporting 
limits are generally set at ten times the standard deviation for the Method 
Detection limit (MDL) for each specific analyte. For the purposes of this 
report the LOR, PQL, and EQL are considered to be equivalent. 
 
When assessing laboratory data it should be borne in mind that values at or near 
the PQL have two important limitations.“The uncertainty of the measurement 
value can approach, and even equal, the reported value. Secondly, 
confirmation of the analytes reported is virtually impossible unless identification 
uses highly selective methods. These issues diminish when reliably measurable 
amounts of analytes are present. Accordingly, legal and regulatory actions should 
be limited to data at or above the reliable detection limit” Keith 1991. 
 

Precision 
The degree to which data generated from repeated measurements differ from 
one another due to random errors. Precision is measured using the standard 
deviation or Relative Percent Difference (RPD). Acceptable targets for 
precision in this report will be less than 50% RPD for concentrations 
greater than ten times the PQL, less than 75% RPD for concentrations between 
five and ten times the PQL and less than 100% RPD for concentrations that are 
less than five times the PQL. 
 

Accuracy 
Accuracy is a measure of the agreement between an experimental result and the 
true value of the parameter being measured.  The assessment of accuracy for an 

                                         
48 SW-846: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, US EPA, 1994 (US EPA 
SW-846) 
49 Environmental Sampling and Analysis, A Practical Guide, Keith, H, 1991 (Keith 1991) 



  

 
 
 
 

 

 

 

analysis can be achieved through the analysis of known reference materials or 
assessed by the analysis of surrogates, field blanks, trip spikes and matrix spikes. 
 
The proximity of an averaged result to the true value, where all random errors 
have been statistically removed. Accuracy is measured by percent recovery. 
Acceptable limits for accuracy generally lie between 70% to 130% recoveries. 
Certain laboratory methods may allow for values that lie outside these limits. 

 
Representativeness 

Representativeness expresses the degree to which sample data accurately and 
precisely represents a characteristic of a population, parameter variations at a 
sampling point, or an environmental condition.  Representativeness is primarily 
dependent upon the design and implementation of the sampling program.  
Representativeness of the data is partially ensured by the avoidance of 
contamination, adherence to sample handing and analysis protocols and use of 
proper chain-of-custody and documentation procedures. 

 
Completeness 

Completeness is a measure of the number of valid measurements in a data set 
compared to the total number of measurements made and overall performance 
against DQIs.  The following information is assessed for completeness: 

 Chain-of-custody forms; 
 Sample receipt form; 
 All sample results reported; 
 All blank data reported; 
 All laboratory duplicate and RPDs calculated; 
 All surrogate spike data reported; 
 All matrix spike and lab control spike (LCS) data reported and RPDs 

calculated; 
 Spike recovery acceptable limits reported; and 
 NATA stamp on reports. 

 
Comparability 

Comparability is the evaluation of the similarity of conditions (eg. sample depth, 
sample homogeneity) under which separate sets of data are produced.  Data 
comparability checks include a bias assessment that may arise from the following 
sources: 

 Collection and analysis of samples by different personnel; 
 Use of different techniques;  
 Collection and analysis by the same personnel using the same methods but at 

different times; and  



  

 
 
 
 

 

 

 

 Spatial and temporal changes (due to environmental dynamics). 
Blanks 

The purpose of laboratory and field blanks is to check for artifacts and 
interferences that may arise during sampling and analysis. 
 

Matrix Spikes 
Samples are spiked with laboratory grade standards to detect interactive effects 
between the sample matrix and the analytes being measured. Matrix Spikes are 
reported as a percent recovery and are prepared for 1 in every 20 samples. 
Sample batches that contain less than 20 samples may be reported with a 
Matrix Spike from another batch. The percent recovery is calculated using the 
formula; 

 
(Spike Sample Result – Sample Result)  x 100 

Concentration of Spike Added 
 
Acceptable recovery limits are 70% to 130%. 

 
Surrogate Spikes 

Samples are spiked with a known concentration of compounds that are chemically 
related to the analyte being investigated but unlikely to be detected in the 
environment. The purpose of the Surrogate Spikes is to check the accuracy of 
the analytical technique. Surrogate Spikes are reported as percent recovery. 
 

Duplicates 
Laboratory duplicates measure precision, expressed as Relative Percent 
Difference. Duplicates are prepared from a single field sample and analysed 
as two separate extraction procedures in the laboratory. The RPD is calculated 
using the formula where D1 is the sample concentration and D2 is the duplicate 
sample concentration: 

(D1 – D2) x 100 
{(D1 + D2)/2} 

 



  

 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
(Hardness Calculations) 

 

 



ADJUSTING THE TRIGGER VALUE TO TAKE ACCOUNT OF HARDNESS

Reference: Australian and New Zealand Guidelines for Fresh and Marine Water Quality ANZECC 2000
Chapter 3 p3.4-21
Table 3.4.3

The calculation allows you you to adjust the trigger value for some of the heavy metals

The calculation only applies to fresh waters with a salinty of 2500mg/L or less.
At 25oC a salinity value of 2500mg/L approximates to a conductivity reading of 4750μS/cm. (assumes a conversion factor 0.52)

CALCULATION:

Calculate the average hardness (H) value (mg/L as CaCO3 ) for the site and enter here 67

The original 95% trigger values (TV)  and the hardness modified trigger values (HMTV) are shown in the Table below in μg/L

Metal TV Hardness algorithm HMTV

Cadmium 0.2 HMTV =TV(H/30)0.89 0.4
Chromium lll 1 HMTV =TV(H/30)0.82 1.9
Copper 1.4 HMTV =TV(H/30)0.85 2.8
Lead 3.4 HMTV =TV(H/30)1.27 9.4
Nickel 11 HMTV =TV(H/30)0.85 21.8
Zinc 8 HMTV =TV(H/30)0.85 15.8




