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1.0 INTRODUCTION 
1.1 Background 
Golder Associates Pty Ltd (Golder) has been instructed by Aurora Projects Pty Ltd (Aurora) on behalf of 
Health Infrastructure NSW to conduct a Phase I and II Environmental Site Assessment (ESA) for the Penrith 
Health Campus Redevelopment Stage 3A in accordance with our proposal (P07622032_001_P_Rev0) dated 
7th April 2010 and Aurora’s subsequent acceptance dated 12th April 2010. 

It is understood that the Stage 3A development will include the following: 

 A Mental Health Patient Unit at the location of the existing maintenance depot and current car parking 
area off Derby Street.  The development is expected to involve the demolition of the existing on-Site 
structures and construction of a two level building, including excavation of up to about three metres 
below the existing ground level; 

 An Oral Health Unit to be located within an existing car park to the east of the proposed East Block (part 
of the Stage 3 development).  This development is expected to involve the removal of the open air car 
park infrastructure and construction of a single storey building; and 

 A new Maintenance Depot to be located within an existing car park to the north of the existing North 
Block.  The development is expected to consist of a two storey building. 

This ESA has been conducted alongside an intrusive geotechnical investigation within the footprint of the 
Stage 3A development.  According to the Approval of Major Project No. 09-0149 document prepared by the 
Minister of Planning under Section 75J of the Environmental Planning and Assessment Act 1979 this ESA is 
required to be prepared prior to certification of the building works and the purpose is to assist in adequately 
mitigating the environmental and construction impact of the development.  

1.2 Scope of Work 
The ESA comprised a desktop study and walkover coupled with an intrusive soil and groundwater 
investigation.  The desktop assessment was carried out as part of the ESA prior to commencement of 
fieldwork. This assessment included the following: 

 A review of local geology; and 

 A review of regulatory databases (such as the NSW DECCW CLM Act and POEO Registers and a 
search of groundwater bore licenses), as well as a review of historic titles, Council Section 149 Planning 
Certificate, historic aerial photographs of the Site and surrounds and the WorkCover Dangerous Goods 
register.  This information will provide an assessment of the potential for past and current contaminating 
land uses on and around the site. 

The intrusive investigation was carried out alongside the geotechnical works.  The table below presents the 
number of boreholes drilled on-Site as part of the overall investigation. 

Table 11: Summary of Geotechnical and Environment Sampling Locations 

Location Site Area 
Recommended 

Sampling 
Locations* 

No. of Proposed 
Geotechnical 
Boreholes # 

No. of Proposed 
Environmental only 

Boreholes 

Mental Health Patient 
Unit 4560m2 13 6 7 

Oral Health Unit Site 1700m2 7 2 5 
Maintenance Depot 544m2 5 1 4 
* In accordance with the Sampling Design Guidelines (EPA 1995) and AS4482.1. 

# Geotechnical boreholes include environmental fieldwork component. 
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Three boreholes were selected for installation of groundwater monitoring wells for monitoring water level and 
quality in the field and collection of samples for laboratory analysis. 

Golder allowed for one to two environmental soil samples to be analysed per location with five samples in 
total for field Quality Assurance/Quality Control (QA/QC) purposes.  We also allowed for one water sample 
per well location to be tested with one sample for field QA/QC testing. Analyses was carried out by a 
laboratory NATA-accredited for the tests performed. 

Table 12: Environmental Laboratory Testing Program 
Analyte Number of Analyses Primary QA/QC Total 

Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn) 40 4 44 
Organochlorine pesticides (OCP) 40 4 44 
Polycyclic aromatic hydrocarbons (PAH) 40 4 44 
Polychlorinated biphenyls (PCB) 40 4 44 
Benzene, toluene, ethylbenzene and xylene 
(BTEX) 40 4 44 

Total petroleum hydrocarbons (TPH) 40 4 44 
TCLP heavy metals 3 0 3 
Groundwater Suite of Tests 4 1 5 
Asbestos 13 0 13 
Electrical Conductivity (EC) 4 0 4 
pH 2 0 2 
Sulfate and chloride 2 0 2 
Cation exchange capacity (CEC) 4 0 4 
Groundwater samples were analysed for pH, EC, sulphate and chloride, TPH, BTEX, heavy metals and 
PAH.  The proposed laboratory detection limits for BTEX and metals were suitable for comparison to the 
trigger levels presented in the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(ANZECC 2000).  Laboratory detection limits for PAHs of 0.1ug/L were suitable for comparison with the 
ANZECC 2000 high-reliability trigger level for naphthalene (a PAH compound). 

This ESA report has been prepared based upon the findings of the desktop study and the intrusive 
investigations and subsequent laboratory analyses.  Based upon this information we have provided advice 
on the following: 

 Assessment against relevant NSW DECCW endorsed guidelines;  

 Waste classification of materials for potential disposal off-Site; and 

 An assessment of Site suitability for ongoing commercial/industrial land use. 
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2.0 SITE DESCRIPTION 
2.1 Site Identification 
The Site locality map and current Site plan are presented in this report as Figure 1 and Figure 2 respectively.  
The Site of the Stage 3A development is located within the Nepean Hospital compound approximately 1.5 
kilometres east of Penrith city centre, NSW. 

As stated in the introduction the Site comprises land currently in use for car parking in the north and east of 
the Site and as car parking and a maintenance depot in the south of the Site.   

The Site of the Stage 3A development comprises three separate parcels of land including the Mental Health 
Patient Unit (approx 4,560m2), Oral Health Unit (approx 1,700m2), and Maintenance Depot (approx 544m2).  
The total Site area is approx 6,804m2.  Table 3 below presents a summary of the general details of the Site. 

Table 13: General Site Details 
Site Name Nepean Hospital 

Street Address Derby / Somerset Streets 
City, State, Postal Code Kingswood, NSW 2747 
Country Australia 
Legal Description Lot 1, Deposited Plan 1114090 
Co-ordinates (MGA 56) 288300mE, 6262100mN 
Zoning Zone 5(a) Special Uses (Hospital) 

Site Setting and Surrounding Landuse 

The car parks and maintenance depot comprising 
the Stage 3A development area are part of an 
existing and operational hospital.  The hospital 
grounds comprise buildings, internal carriageways, 
car parking and landscaped areas. 
The Site is bounded by the Great Western Highway 
to the north, Somerset Street to the east, Derby 
Street to the south and Parker Street to the west. 
Land to the east, south and west beyond the 
adjacent roads is dominated by residential 
development.  To the north beyond the Great 
Western Highway the land use comprises a mixture 
of railway lines, industrial / commercial units, a 
cemetery and residential dwellings. 

 
2.2 Site Condition and Surrounding Environment 
A summary description of the Site condition and surrounding environment is presented in the following table. 

Table 14: Site Condition and Surrounding Environment 
Issue Comments 

Topography 

The Nepean Hospital is situated at the north end of a 
North-South trending ridge.  The surrounding area is 
characterised by gently undulating topography 
ranging between 50-60m AHD. 
The site of the proposed new Maintenance Depot 
slopes in a roughly northerly direction.  The site of 
the proposed Oral Health Unit slopes in a roughly 
north-easterly direction.   

Site Boundary The boundaries of the Stage 3A development lie 
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Issue Comments 
within the confines of the existing hospital property 
and are not demarcated by fencing or any other kind 
of barrier. 

Visible Signs of Contamination 

The general area of Nepean Hospital is largely free 
from visible signs of contamination.   
There is a potential for hazardous building materials 
(asbestos containing materials, lead based paints, 
polychlorinated biphenyl containing materials) to be 
present in the Maintenance Depot buildings to be 
demolished as part of the Stage 3A development. 
The age of the asphalt on the Site is unknown and 
there is a possibility that older sections of asphalt 
may contain coal tar. 
There is no evidence indicating the presence of 
underground storage tanks (USTs) within the Stage 
3A construction footprint, however a UST is noted on 
the Dangerous Goods information for the hospital 
facility which has the potential to impact upon the 
footprint. 

Plant Stress No plant stress observed. 

Presence of Drums, Waste and Fill Materials 
No drums or waste encountered.  Possible evidence 
of filling at the location of the existing maintenance 
depot in the south of the Site. 

Odours No odours were detected 

Buildings and Roads 

The footprints of the proposed new Maintenance 
Block and the Oral Health unit are all situated on 
open air car parking areas.  These car parks are 
asphalt paved with some landscaped land.  The 
footprint of the proposed Mental Health Unit is 
situated on an open air car park in its north and 
structures comprising the existing maintenance 
depot in its south.   
These two structures include a piered single storey 
steel shed in the east and a steel two storey 
warehouse structure in the west. 

Surface Water 

No open surface water bodies are evident on the 
Site. 
Surface water currently drains from roofs, car parks 
and carriageways into stormwater pipes which 
extend away from the main site to the north. 

Flood Potential 
The land upon which the Site is situated has not 
been identified as being below the adopted flood 
planning level (defined as the 1% Annual 
Exceedance Probability flood level plus 0.5m) 

Local Sensitive Environment 

The land does not include or comprise critical 
habitat. 
The land is not in a conservation area. 
The land is affected by a tree preservation order. 
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3.0 GEOLOGY AND HYDROGEOLOGY 
3.1 Geology and Soils 
The 1:100,000 Penrith Geological Series Sheet (9030) defines the underlying geology as mid-Triassic 
Bringelly Shale which generally comprises undifferentiated shale, carbonaceous claystone, laminite, fine to 
medium-grained lithic sandstone, rare coal and tuff.  The Sheet also highlighted the potential presence of 
basalt or dolerite dykes approximately 1.5 kilometres to the south-east of the Site. 

The 1:100,000 Penrith Soil Landscape Series Sheet (9030) defines the underlying soils as the Luddenham 
Group which is of erosional origin.  They are characterised by shallow (<1m) dark podzolic soils or earthy 
massive clays on crests, moderately deep (0.7-1.5m) red podzolic soils on upper slopes, and moderately 
deep (<1.5m) yellow podzolic soils and prairie soils on lower slopes and drainage lines. 

The NSW Natural Resource Atlas does not indicate a risk associated with acid sulphate soils.  This is backed 
up by the CSIRO Australian Soil Resource Information System (ASRIS) which classes the soils underlying 
the Site as C4 – Extremely Low Probability/Low Confidence in relation to acid sulphate soil risk. 

The Department of Infrastructure, Planning and Natural Resources 2002 Map of Salinity Potential in Western 
Sydney indicates the possibility of a shallow saline water table being present across the Site.  Based upon 
the Map the majority of the land in the north of the Site has a High Salinity Potential and there is a small area 
of land in this northern portion which contains a location of Known Salinity.  These areas of elevated salinity 
risk appear to be associated with what is possibly the former alignment of tributary streams of Werrington 
Creek.  The remaining land across the Site has a moderate potential for salinity.  This indicates that salinity 
is a potential risk to development. 

3.2 Hydrogeology 
A search of the NSW Office of Water Online Bore Inventory has identified a number of locations within 
relatively close proximity to the Site (less than 3km) and with similar geological characteristics where details 
regarding sub-surface geology and groundwater are available. 

These records are provided in full in Appendix A and summarised in the table below. 

Table 15: Licensed Groundwater Bore Data 

Reference 
Distance  
(km) 

Direction Geology (mbgl) Water Bearing Zones 
(mbgl) 

GW019680 2.2 East 
0-11.3m Clay 
11.3-16.2m Clay / Shale 
16.2-53.3m Shale (with clay seams) 

10.9-11.2m (salty) 
44.1-44.7m (salty) 
52.4-53.3m (salty) 

GW020069 2.2 East 
0-4.6m Clay 
4.6-7.3m Clay / Shale 
7.3-75.6m Shale (with clay seams) 

7.3-8.8m  
57.9-59.4m  
72.5-74.6m  

GW020547 2.2 East 

0-0.9m Topsoil 
0.9-9.4m Clay / pebbles 
9.4-91.4m Shale 

15.2-15.8m 
39.6-40.2m (brackish) 
43.8-44.4m (salty) 
57.3-57.9m (salty) 

GW060794 2.5 South-east 0-6.2m Clay 
6.2-78.1m Slate or Shale 

18.8-18.9m 
75.0-75.2m 

GW103764 2.5 South-east 

0-0.6m Topsoil 
0.6-6.4m Clay 
6.4-123.4m Shale 
123.4-216.4m Sandstone 
216.4-217.3m Shale 
217.3-231.6m Sandstone 

208.0-209.5m 
216.5-219.0m 

GW108906 2.9 South 0-3.0m Clay 6.5-7.0m 
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Reference 
Distance  
(km) 

Direction Geology (mbgl) Water Bearing Zones 
(mbgl) 

3.0-103.0m Shale 
103.0-151.0m Sandstone 
151.0-154.0m Siltstone 
154.0-186.0m Sandstone 

126.0-127.0m 
157.0-157.5m 
181.2-181.3m 

 

While the bores are located a distance from the Site, the bore data indicates that groundwater is found in 
discrete horizons, typically hosted in relatively shallow (<15m) unconsolidated clays and deeper fractured 
shale and more permeable sandstone.  Groundwater is often recorded as salty or brackish further indicating 
that salinity may be an issue in the locality of the Site. 

3.3 Hydrology 
The Site is located in the greater Nepean River catchment area.  According to signage around the Site, 
Penrith Council stormwater drains discharge into the Nepean River, although the point of discharge is not 
given.  Based upon the 1:25,000 Penrith Topographic Map (9030-3-N) Werrington Creek (located to the east 
of the Site and flowing in a roughly north-easterly direction) is the closest down-gradient waterway and would 
be the natural receiver of runoff from the Site.  Werrington Creek is a tributary of South Creek, therefore if 
runoff generated on-Site drains into the Nepean River it is considered that the natural drainage of runoff in 
the surrounding area has been substantially altered and no longer reflects the topography and inferred 
natural drainage. 
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4.0 HISTORICAL RECORDS REVIEW 
4.1 Aerial Photographs 
A summary of historic aerial photographs and satellite imagery dating from 1947 to 2007 is provided in 
Table 6 below.  Copies of selected aerial photographs are presented in Appendix B. 

Table 16: Site History – Aerial Photographs 
Date Description 

1947 
  

Site: The footprint of the hospital grounds appears to predominantly be in use 
for agricultural purposes.  Occasional residential lots are present in the north 
of the Site and an area of cultivation appears to be present in the south.  The 
majority of the rest of the hospital property (and the footprints of the 
maintenance depot, dental unit and mental health unit) appears to be in use 
for grazing. 
Surrounding area:  The hospital property is bounded to the north, east and 
west by roadways.  The railway line is present to the north of the property in its 
current orientation.  Land to the north, east and south is generally in use for 
agricultural purposes with some scattered residential landuse.  Landuse to the 
west appears to be in use predominantly for residential landuse with some 
land immediately to the west of the property vacant and possibly in use for 
grazing.  The outline of a waterway is present to the east of the Site and is 
possibly a tributary of Werrington Creek. 

1961 

Site:   The current property footprint appears to have commenced operation 
as a hospital since the previous photograph with a number of large buildings 
present in the central south of the Site and residential structures (possibly staff 
residences) are located in the north-western corner of the property.  The 
property is accessed from entrances and roadways to the north, west and 
south.  In the north-eastern corner a drainage ditch has been constructed 
which runs in a linear north-west to south-east direction.  The footprints of the 
maintenance depot, dental unit and mental health unit are undeveloped and 
partially vegetated.  
Surrounding area: New residential developments were present beyond the 
hospital compound to east, south and west.  Possible gasometers were 
situated to the northwest, immediately north of the Great Western Highway. 

1970 

Site:  The hospital has undergone further construction in the central south of 
the property with the erection of a number of new buildings and some car 
parking facilities.  Evidence of exposed and stockpiled soil in the west and 
south west of the property indicate ongoing construction works.  The footprints 
of the maintenance depot, dental unit and mental health unit are undeveloped 
and partially vegetated. 
Surrounding area: Residential development has continued to the east, south 
and west.  New commercial / industrial development has taken place to the 
north beyond the Greater Western Highway and the railway line.  A cemetery 
appears to be present to the north-east of the Site. 
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1982 

Site:  Further large construction works have taken place in the central area of 
the property to the west of the central roundabout as well as in the south.  The 
northern access road is no longer present.  Car parks have been constructed 
in the east, south-east and south-west of the property.  Some small shed 
structures appear to be present in the footprint of the proposed maintenance 
depot.  A car park has been constructed in the footprint of the dental unit.  A 
carpark and some shed structures have been constructed in the footprint of 
the mental health unit. 
Surrounding areas:  Commercial / industrial development has increased to 
the north (beyond the Great Western Highway).  The possible gasometers no 
longer evident.  No further significant changes are evident in the surrounding 
area. 

1994 

Site:  Substantial new building construction has taken place in the north, west, 
south-west and south-east of the property.  The small shed structures in the 
previous photograph appear to still be present in the footprint of the proposed 
maintenance depot.  A car park has been constructed in the footprint of the 
dental unit.  A carpark and the existing hospital workshops have since been 
constructed in the footprint of the mental health unit. 
Surrounding area:  No further significant changes are evident in the 
surrounding area. 

2007 

Site:  The hospital has been extended to the northwest replacing former 
residential and commercial buildings.  The drainage channel to the north-east 
has been diverted to make way for construction of new buildings and car parks 
in this area.  The central area of the hospital has undergone significant 
modification with several former buildings replaced by new construction and 
car parking.  The landuse on the footprints of the mental health unit and the 
dental unit remain the same since the previous photograph.  The footprint of 
the proposed maintenance depot is currently being utilised as a car park. 
Surrounding area:  No significant landuse changes have taken place around 
the property since the previous photograph. 

 

4.2 Certificates of Title 
A review of historic land titles (Appendix C) has identified that the Site (formerly described as Volume 5382, 
Folio 243 and Volume 5411, Folio 45) has been owned by the Nepean District Hospital, Penrith since the 
early 1940s. 

Prior to this, the land formerly described as Volume 5382 Folio 243 was partly owned by Frederick Nepean 
Jones (a Master Tanner by trade). 

The current title lists leases that have been granted to Health Care of Australia, Telstra Corporation and the 
Australian Red Cross Blood Service.  Prior title leases have been previously granted to the State Bank of 
New South Wales and Christensen’s Complete Catering Service Pty Ltd. 

5.0 REGULATORY RECORDS 
5.1 Section 149 (2&5) Planning Certificate 
The Section 149 (2) planning certificate (Appendix D) has indicated that the land does not include or 
comprise, and is not affected by the following: 

 Critical habitat; 

 Conservation areas; 

 Mine subsidence; or 
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 Policy adopted by the Council that restricts the development of land because of land slip, bushfire, tidal 
inundation, subsidence, acid sulphate soils or any other risk (other than flooding). 

The land has not been identified as being below the adopted flood planning level.  However Penrith Council 
reserves the right to apply flood related development controls depending on the merits of any particular 
application. 

The land has not been declared an investigation or remediation area under Part 3 of the Contaminated Land 
Management Act 1997, and is not the subject of an investigation or remediation order.  The land is not the 
subject of a voluntary investigation proposal or site audit statement as defined under the Act. 

The Section 149 (5) planning certificate (Appendix D) indicates that the land is affected by a tree 
preservation order. 

5.2 Searches under the Protection of the Environment Operations 
Act 1997 

A search of licences issued under the Protection of the Environment Operations Act 1997 (POEO Act) has 
identified the following licences issued for premises in close proximity to the development areas on the 
hospital property.  No licences have been identified within the footprint of the development areas. 

Table 17: Summary of POEO Licences 
Licence No. Licensee Location Licensed Activity Waste Types 

11417 Healthscope Ltd 
Cnr Great 
Western Highway 
and Parker St 

Hazardous, Industrial 
or Group A Waste 
Generation or 
Storage (>10 – 100t 
per annum) 

Clinical and related wastes 
(R100) 
Waste pharmaceutics, 
drugs and medicines 
(R120) 
Cytotoxic wastes (R130) 

11253 
Sydney West 
Area Health 
Service 

Cnr Derby St and 
Parker St 

Hazardous, Industrial 
or Group A Waste 
Generation or 
Storage (>10 – 100t 
per annum) 

Clinical and related wastes 
(R100) 
Waste pharmaceutics, 
drugs and medicines 
(R120) 
Cytotoxic wastes (R130) 

 

5.3 WorkCover NSW Dangerous Goods Licensing 
A search of the Stored Chemical Information Database (SCID) under Dangerous Goods Licence 35/003838 
(Nepean Hospital) was conducted in 2009 and has identified a number of documents held by WorkCover 
NSW that relate to storage of dangerous goods on the hospital property.   This information is presented in 
full in Appendix E of this report. 

The search has identified a number of locations at the hospital where dangerous goods are or have been 
stored.  Details of dangerous goods being stored within or immediately adjacent to the footprint of the Stage 
3A construction works are presented in the table below. 

Table 18: Dangerous Goods Information 

Stage 3A Location Proximity of 
Dangerous Goods Depot I.D. Goods Stored Documented 

Quantity 

Mental Health 
Patient Unit 

Within footprint Depot 7 Storage Area 
Diesel 40 litres 

Approx 100m to 
East Depot 11 Storage Area 

Hypochlorite Solution 10 kilograms 
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Stage 3A Location Proximity of 
Dangerous Goods Depot I.D. Goods Stored Documented 

Quantity 

Approx 100m to 
West Depot 8 

Storage Area 
Sodium Hydroxide (solid) 
Sodium Hydroxide (solution) 

 
80 kilograms 
40 litres 

Maintenance Depot Immediately to 
South Depot 4 

Above Ground Tank 
Compressed Oxygen 
Storage Area 
Compressed Oxygen 

 
15,000 litres 
 
10,000 litres 
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6.0 PHASE 1 CONCLUSIONS 
Based on the information reviewed and collected during this investigation we conclude the following: 

 No significant potential sources of contamination (past or present) have been identified within the 
footprints of the respective Stage 3A construction works.  However, across the hospital property 
potentially contaminating past activities could have included the generation, storage and in-ground 
disposal of wastes produced at the hospital.  Waste types may have included clinical, general / 
domestic, construction, demolition and excavation, and boiler ash waste;   

 A diesel UST is present within the hospital property and contamination resulting from the use of this 
tank has the potential to impact upon the Stage 3A footprint; and 

 The potential contaminants of concern (PCoC) associated with possible past activities include the 
following: 

 heavy metals (including arsenic, cadmium, copper, chromium, lead, mercury, nickel, and zinc); 

 total petroleum hydrocarbons (TPH); 

 benzene, toluene, ethylbenzene and xylenes (BTEX);   

 polycyclic aromatic hydrocarbons (PAHs); 

 organochlorine pesticides (OCPs);  

 polychlorinated biphenyls (PCBs); and  

 asbestos fibres and asbestos containing materials (ACMs). 
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7.0 PHASE 2 INTRUSIVE INVESTIGATIONS 
7.1 Assessment Criteria 
It is understood that the Stage 3A development includes a maintenance depot, dental health unit and mental 
health unit.  It is considered appropriate to compare the results of the soil analysis against the health based 
investigation levels (HILs) for commercial and industrial landuse (NEHF F) provided by NEPM 1999 and 
NSW DECC Contaminated Sites Guidelines for the NSW Site Auditor Scheme (2nd edition), (DECC 2006).  

Where site assessment soil criteria are not provided by DECC 2006, threshold concentrations for soils 
provided by NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites (EPA1994) have 
been adopted as conservative screening criteria.  

The analytical groundwater results collected from four on-Site wells are to be compared against the 
Australian and New Zealand Environmental Conservation Council (ANZECC) 2000 Trigger Values for 
Freshwater (95% protection of species). 

The adopted assessment criteria for soils and groundwater are presented in Table 19 below. 

Table 19: Adopted site criteria- soil 
Analyte EPA 1994 (mg/kg) NEHF F (mg/kg) ANZECC 2000 (µg/L) 
Arsenic (total) - 500 13 
Cadmium - 100 0.2 
Chromium VI - 500 1.0 
Copper - 5,000 1.4 
Lead - 1,500 3.4 
Mercury (inorganic) - 75 0.6 
Nickel - 3,000 11 
Zinc - 35,000 8.0 
Naphthalene - - 16 
Benzo(a)pyrene - 5 - 
Total PAH - 100 - 
Heptachlor - 50 - 
Aldrin & Dieldrin - 50 - 
Chlordane - 250 - 
DDE, DDD & DDT - 1,000 - 
Total PCB - 50 - 
TPH C6-C9  65 - - 
TPH C10-C40 1000 - - 
Benzene 1 - 950 
Toluene 130 - - 
Ethyl benzene 50 - - 
Total xylenes 25 - - 
o-Xylene - - 350 
Notes 
Chromium VI HIL adopted as conservative value for chromium 
 

For the purpose of classification for off-Site disposal the results of the laboratory analysis were compared 
against the criteria presented in Table 1 and Table 2 of the NSW DECC Waste Classification Guidelines.  It 
should be noted that these criteria relate to sample analysis which have not been conducted alongside 
leachability testing for all analytes except heavy metals (see Table 6) where additional TCLP (leachability) 
testing was carried out.   
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8.0 INVESTIGATION RESULTS 
8.1 Subsurface Conditions 
The following description of the subsurface condition is based on results of the subsurface environmental 
investigation in conjunction with data from the associated geotechnical investigation, Reference No. 
107622059_002_R_Rev0, dated 26 May 2010).  Borehole logs are presented as Appendix F of this report. 

The results of the geotechnical investigation confirm the site to be covered by a layer of fill of up to 2.0 m 
thickness (BHB) underlain by a typically about 1.5 to 2 m deep residual soil profile over weathered rock 
(Bringelly Shale Formation).  

Based on the findings from the borehole excavations, the subsurface residual soil profile consists of high 
plasticity stiff to very stiff clay in a dry to moist condition, becoming hard with depth and containing traces of 
ironstone gravel.  The underlying rock comprises interbedded shale, sandstone, laminite and siltstone over 
shale. This rock varied between extremely and moderately weathered and between extremely low and 
medium strength and contained some clay seams and shear zones. Below this the moderately weathered 
shale increased to generally medium strength. 

The subsurface conditions encountered across the three proposed development areas have been divided 
into subsurface Units based on their engineering properties. These Units are described below in Table 20. 

Table 20: Summary of General Subsurface Conditions 
 Subsurface Unit Description 

Asphalt/Concrete Fine to coarse igneous aggregate, varied strength of asphalt, with 
some bitumen seals 

Topsoil / Fill 
Silty CLAY, medium to high plasticity, red brown and grey, with some 
sand and gravel. Zones of Clayey SAND and Silty SAND dark grey 
topsoil 

Residual Soil 
Silty CLAY (and zones of Sandy Silty CLAY), high plasticity, red-brown 
to pale grey.  Encountered generally dry to moist and stiff to hard 
consistency 

Rock Unit 1 
Extremely Weathered Bedrock (Class V)#  
Interbedded LAMINITE and SHALE, extremely low to very low 
strength, pale grey/ grey and brown, with some clay 

Rock Unit 2 
Extremely to Highly Weathered Bedrock (Class IV)#  
Interbedded  LAMINITE and SHALE, very low to medium strength, 
dark grey to grey and brown, with some clay seams and shear zones 

Rock Unit 3 
Moderately Weathered Bedrock (Class IV - III)#  
Interbedded LAMINTIE, SHALE and SANDSTONE, medium to high 
strength, grey and dark grey, containing some highly weathered zones 

# Inferred from Pells et al “Foundations on Sandstone and Shale in the Sydney Region” published in 
the Australian Geomechanics Journal, 1998 

Bore data indicates that groundwater is found at depths in excess of 6.5 m in discrete horizons typically 
hosted in relatively shallow (<15m) clays and deeper fractured shale and more permeable sandstone.  
Groundwater is often recorded as salty or brackish.  Groundwater at the site is therefore likely to occur in 
discrete water bearing zones within the Bringelly Shale at depths greater than 5m below surface and 
separated by relatively impermeable clay and shale sequences. 
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8.2 Field Screening - Volatile Organic Compounds (VOCs) 
Samples were screened for the presence of VOCs using a PID fitted with a 10.6 eV lamp.  The PID provides 
a relative indication of the presence of VOCs in the soil sample to assist in sample selection for laboratory 
analysis.   

The PIDs were calibrated prior to use in accordance with the manufacturer’s instructions using standard 
isobutylene gas at concentrations of 99.9 parts per million (ppm).   

PID results are included on the borehole logs.  PID calibration records are presented in Appendix I with the 
Quality Assurance / Quality Control report.  Elevated PID concentrations were not detected in any screened 
samples. Sample screening results ranged from 0.0ppm to 8.5ppm indicating low probability of VOC 
contamination. 

8.3 Laboratory Results - Soil 
Laboratory analysis was carried out by Envirolab Services (ELS) which is accredited by the National 
Association of Testing Authorities (NATA) for the tests performed.    

The analytical program is summarised in Table 1 (Appendix H).  Forty (40) soil samples were analysed for 
selected contaminants of concern (metals, OCPs, PCBs, TPH, BTEX, PAHs, and Asbestos).  The results are 
summarised in Tables 2 to 7 (Appendix H). The practical quantification limit for all analyses is suitable for the 
comparison of results to the adopted criteria, thus samples below the PQL are below the criteria. 

The results for the samples analysed were largely below the adopted criteria for reuse on-Site where the Site 
is to be used for commercial/industrial purposes.  The results also indicate that with the exception of the soil 
around BHA, the soil is suitable for off-Site disposal as General Solid Waste for all samples analysed.  

Asbestos was detected in the sample BHA-1 (refer Table 7).  The soil around BHA/1 should be removed 
from the Site as Special Waste (asbestos) by an appropriately licensed contractor. 

The potential for further asbestos being present in the fill requires further inspection during excavation and 
confirmation of validation or waste classification. 

A summary of the classification of the subsurface units encountered at the site is presented in Table 12 
(Appendix H). 

8.4 Laboratory Results – Groundwater 
Laboratory analysis was carried out by Envirolab Services (ELS) which is accredited by the National 
Association of Testing Authorities (NATA) for the tests performed.   Laboratory certificates are presented in 
Appendix G of this report. 

The analytical program is summarised in Table 1 (Appendix H).  Four (4) groundwater samples were 
analysed for selected contaminants of concern (metals, TPH, BTEX and PAHs).  The results are 
summarised in Tables 8 to 10 (Appendix H). The practical quantification limit for all analyses is suitable for 
the comparison of results to the adopted criteria, thus samples below the PQL are below the criteria. 

The samples collected from MW102 and BHC held concentrations of the selected analytes below the 
adopted groundwater criteria (ANZECC 2000).  The samples collected from BHF and BHI held 
concentrations of heavy metals (copper in BHF and copper, nickel and zinc in BHI) which exceeded the 
adopted criteria.  Groundwater samples from MW102 and BHI held concentrations of BTEX which were 
elevated above the laboratory detection limits but did not exceed the criteria.  The groundwater sample from 
BHI also held concentrations of TPH (C6-C9 and C10-C14 fractions) which were elevated above the laboratory 
detection limits but no criteria for these contaminants are available from NSW DECCW. 
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9.0 QUALITY ASSURANCE/ QUALITY CONTROL 
9.1 Field QA/QC 
The fieldwork for this investigation was performed in accordance with Golder Standard Quality Procedures.  
This included collection of samples in new containers supplied by the laboratory, preservation of samples in 
ice chests and transport of samples to the contract laboratories under chain of custody documentation.  

9.2 QA/QC Data Evaluation 
The results of the quality control data generated have been presented in Table 8.  The quality control sample 
included the following: 

 Four (4) intra-laboratory soil duplicates, analysed for heavy metals, OCPs, PCBs, TPH, BTEX and PAH; 
and 

 One (1) intra-laboratory groundwater duplicate, analysed for heavy metals, TPH, BTEX and PAH. 
A total of 44 primary samples and five quality control sample were analysed.  The results of all samples 
scheduled for analysis were received.  The RPDs that could be calculated ranged from 0.0% to 52.2%.  Of 
the 36 RPD pairs that could be calculated 35 were within the targeted range of 0.0% to 50.0%.  This is 
considered acceptable data quality for the purposes of the investigation. 

The internal laboratory QA/QC results are presented with the laboratory certificates and are considered 
acceptable based on the duplicate and control samples analysed.  The results are considered to be of 
acceptable quality for the purposes of this assessment.  Appendix I includes a detailed data quality 
assessment for the project. 
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10.0 CONCLUSION AND RECOMMENDATIONS 
Based on the results of field investigations and laboratory sample analysis, the following conclusions can be 
made regarding the subsurface conditions at the Site: 

 The results of the geotechnical investigation confirm the site to be covered by a layer of fill of up to 
2.0 m thickness (BHB) underlain by residual soil profile typically about 1.5 to 2 metres deep over 
weathered rock (Bringelly Shale Formation); 

 The desktop assessment and analytical results presented in the geotechnical assessment indicate the 
presence of saline soils and groundwater on the Site; 

 Dangerous goods information reviewed as part of the desktop assessment indicate the presence of 
potential contamination sources (e.g. the diesel UST in the centre of the hospital property) in close 
proximity to or within the footprints of the mental health unit and the maintenance depot; 

 Based on the results of the Phase 1 and Phase 2 Environmental Site Assessment, the area of 
investigation is considered to have low likelihood of extensive soil contamination and low risk to human 
health.  The majority of the soils represented by the analysed samples are classified as General Solid 
Waste (non putrescible) in relation to off-Site disposal.  This applies to the fill layer and underlying 
natural soil and rock.  The natural soil and rock also classify as Virgin Excavated Natural Materials 
(VENM) and can be retained on site.  One fill layer sample contained asbestos (BHA-1).  Fill soil 
excavated in this area should be inspected to determine the extent of impacted material that is to be 
removed from the Site as Special Waste (asbestos) by a licensed contractor;  

 In accordance with WorkCover guidelines, the fill layer excavations with potential to contain asbestos 
should be assessed by a consultant (qualified hygienist) for the presence of asbestos impacted 
material.  All identified materials should be appropriately managed and  removed as Special Waste 
(asbestos) by an appropriately licensed contractor; and 

 The results of groundwater monitoring across the Site indicate the presence of TPH and BTEX in the 
groundwater on the Site as well as concentrations of heavy metals which exceed the adopted criteria 
for the Site.  The TPH and BTEX results do not exceed the adopted criteria for the Site but indicate the 
possibility of on-Site contamination resulting from past or current landuses (e.g. storage and use of 
fuel).  It is considered that the elevated heavy metal concentrations are the result of the underlying 
geology on the Site (Bringelly Shales) which is known as a potential source of metals in groundwater. 
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11.0 REPORT LIMITATIONS 
Your attention is drawn to the document “Limitations”, which is included in Appendix J of this report.  The 
statements presented in this document are intended to advise you of what your realistic expectations of this 
report should be.  The document is not intended to reduce the level of responsibility accepted by Golder 
Associates, but rather to ensure that all parties who may rely on this report are aware of the responsibilities 
each assumes in so doing. 
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0.60

H
A

BH1/1  0.05-0.15 m
R=1A
PID = 1.1 ppm

BH1/2  0.25-0.35 m
R=2A
PID = 1.3 ppm

BH1/3  0.65-0.75 m
R=0A
PID = 1.5 ppm

CH

L-M

H

M

M-H

FILL: Sandy SILT
brown, with some medium sized gravel

FILL: Road Base materials asphalt and concrete

: as above but with some brown/light brown silt (40%) and
occasional orange red clay

Silty CLAY
high plasticity, red brown, trace of some ironstone gravel, inferred
stiff

END OF BOREHOLE @ 0.75 m
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288170.0 m E 6262009.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.75 m

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

encountered.  As such it should not be relied upon for geotechnical purposes.
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0.10

0.30

0.40

0.50

0.60

H
A

BH2/1  0.05-0.15 m
R=1A
PID = 2.5 ppm

BH2/2  0.50-0.60 m
R=0A
PID = 1.1 ppm

CH

L

L-M

M

M-H

M

M-H

FILL: Silty SAND
brown, with some small sub-angular gravel

FILL: Sandy SILT
pale brown, with some small sub-angular gravel

: as above but becoming yellow brown with some yellow clay
occasional weathered shale

: as above with some coarse rounded dark grey gravel and
cobbles

FILL: Sandy SILT
fine to medium, pale brown orange, with increasingly frequent
brown red clay

CLAY
high plasticity, red brown

END OF BOREHOLE @ 0.80 m
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asphalt at 0.05m

glass at 0.3m
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288158.0 m E 6262010.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.80 m

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

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

 REPORT OF BOREHOLE:  BH02
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0.15

0.35

H
A

BH3/1  0.00-0.10 m
R=1A
PID = 0.1 ppm

BH3/2  0.15-0.25 m
R=1A
PID = 0.1 ppm

BH3/3  0.40-0.50 m
R=1A
PID = 0.1 ppm

L-M

M

M-H

FILL: Sandy SILT
brown, with some yellow/grey clay, occasional gravel

FILL: : as above but lighten in colour, more clay content

FILL: Silty CLAY
high plasticity, orange brown, trace gravel

END OF BOREHOLE @ 0.50 m
Refusal on inferred concrete
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charcoal, concrete at 0.1m

inferred concrete slab at 0.5m
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288205.0 m E 6262032.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.50 m

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

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

 REPORT OF BOREHOLE:  BH03
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0.10

0.30

H
A

BH4/1  0.05-0.15 m
R=1A
PID = 0.4 ppm

BH4/2  0.40-0.50 m
R=0A
PID = 0.1 ppm

CH

L-M

M

M-H

FILL: Gravelly SILT
brown, with some asphalt

FILL: Silty CLAY
high plasticity, orange brown

Silty CLAY
high plasticity, red brown with grey, layering, inferred stiff

END OF BOREHOLE @ 0.50 m
REACHED TARGET DEPTH
BACKFILLED
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FILL

RESIDUAL SOIL

Plastic, glass at 0.05m

Glass
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288214.0 m E 6262005.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.50 m

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

encountered.  As such it should not be relied upon for geotechnical purposes.
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0.60

H
A

BH5/1  0.15-0.25 m
R=1A - 2A
PID = 0.3 ppm

BH/5  0.60-0.70 m
R=0A
PID = 0.3 ppm

CH

H

M-H

FILL: Gravelly SILT
pale brown grey

Silty CLAY
high plasticity, brown red, inferred stiff

END OF BOREHOLE @ 0.70 m
REACHED TARGET DEPTH
Backfilled with cuttings

G
ro

un
dw

at
er

 N
ot

 E
nc

ou
nt

er
ed

FILL

RESIDUAL SOIL

Large fragments of concrete, asphalt and
some ceramic waste

glass, asphalt, concrete at 0.5m
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288239.0 m E 6262013.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.70 m

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

encountered.  As such it should not be relied upon for geotechnical purposes.
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0.40

H
A

BH6/1  0.10-0.20 m
R=1A
PID = 0.1 ppm

BH6/2  0.55-0.65 m
R=0A
PID = 0.1 ppm

CH

H

M-H

FILL: Gravelly SILT
pale brown orange, with some zones of dry orange clay

Silty CLAY
high plasticity, brown-red and grey, inferred very stiff

END OF BOREHOLE @ 0.65 m
REACHED TARGET DEPTH
Backfilled with cuttings
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Fragments of concrete and asphalt
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288263.0 m E 6202051.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.65 m

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

encountered.  As such it should not be relied upon for geotechnical purposes.
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0.20

0.60

H
A

BH7/1  0.05-0.15 m
R=0A
PID = 0.5 ppm

BH7/2  0.50-0.60 m
R=0A
PID = 0.5 ppm

BH7/3  0.70-0.80 m
R=0A
PID = 0.8 ppm

CH

L

M-H

M-H

TOPSOIL: Gravelly SILT
brown, with some clay

FILL: Silty SAND
pale brown, yellow, with trace white quartz sandstone gravel

Silty CLAY
high plasticity, brown red and grey, inferred stiff

END OF BOREHOLE @ 0.80 m
REACHED TARGET DEPTH
BACKFILLED
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288264.0 m E 6262084.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.80 m

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

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

 REPORT OF BOREHOLE:  BH07
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0.20

0.30

H
A

BH8/1  0.00-0.10 m
R=0A
PID = 2.1 ppm

BH8/2  0.20-0.30 m
R=0A
PID = 2.8 ppm

BH8/3  0.50-0.60 m
R=0A
PID = 2.5 ppm

CH

M-H

M

M-H

FILL: Clayey Sandy SILT
pale brown with some red and grey clay, occasional gravel

FILL: : as above becoming orange and with less gravel

Silty CLAY
high plasticity, orange brown and red, with trace fine ironstone
gravel and sand, inferred stiff

END OF BOREHOLE @ 0.60 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288357.0 m E 6262054.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.60 m

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

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

 REPORT OF BOREHOLE:  BH08
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0.10

0.25

0.40H
A

BH9/1  0.05-0.15 m
R=0A
PID = 1.5 ppm

BH9/2  0.25-0.35 m
R=1A
PID = 1.5 ppm

BH9/3  0.45-0.55 m
R=0A
PID = 0.6 ppm

CH

L-M

M

M-H

M-H

FILL: Clayey SILT
pale brown, with some gravel, (70% silt, 30% clay)

FILL: : as above but with asphalt and roadbase

FILL: Sandy SILT
brown orange, with some clay, inclusion of purple/orange coarse
gravel

Silty CLAY
high plasticity, red brown and grey, inferred stiff

END OF BOREHOLE @ 0.75 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288331.0 m E 6262062.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.75 m

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

encountered.  As such it should not be relied upon for geotechnical purposes.
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0.20

0.30

0.55

H
A

BH10/1  0.05-0.15 m
R=0A
PID = 0.5 ppm

BH10/2  0.30-0.40 m
R=0A
PID = 0.6 ppm

BH10/3  0.70-0.80 m
R=0A
PID = 0.1 ppm

CH

L-M

M

M-H

FILL: Sandy SILT
with some red brown clay, occasional small gravel

FILL: : as above becoming orange with some coarse orange
brown gravel

FILL: Silty CLAY
high plasticity, orange brown and grey

Silty CLAY
high plasticity, brown and grey, with some sand and ironstone
gravel, inferred stiff to very stiff

END OF BOREHOLE @ 0.85 m
REACHED TARGET DEPTH
BACKFILLED
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288371.0 m E 6262053.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.85 m

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

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

 REPORT OF BOREHOLE:  BH10
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0.20

0.30

0.40

H
A

BH11/1  0.05-0.15 m
R=1A
PID = 1.2 ppm

BH11/2  0.25-0.35 m
R=0A
PID = 1.3 ppm

BH11/3  0.80-0.90 m
R=0A
PID = 1.3 ppm

CH

M

M

M-H

TOPSOIL: Gravelly SILT
brown and red brown grey, dry and brittle, fine to medium gravel

FILL: Silty CLAY
high plasticity, pale brown orange, trace ironstone, inferred stiff

: as above becoming more silty

Silty CLAY
high plasticity, red brown and grey, with trace fine black
sub-rounded ironstone gravel, inferred stiff

END OF BOREHOLE @ 0.90 m
REACHED TARGET DEPTH
BACKFILLED
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288370.0 m E 6262071.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.90 m

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

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

 REPORT OF BOREHOLE:  BH11
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0.10

0.40

0.50

0.70

H
A

BH12/1  0.05-0.15 m
R=A
PID = 1.1 ppm

BH12/2  0.40-0.50 m
R=A
PID = 0.7 ppm

BH12/3  0.65-0.75 m
R=0A
PID = 0.3 ppm

L-M

M

H

M-H

FILL: Clayey SILT
pale brown, orange

FILL: Sandy SILT
brown orange, with some clay, with some fine gravel

FILL: Silty GRAVEL
fine to coarse grained, sub-angular, (road base)

Silty CLAY
high plasticity, orange brown with some grey, inferred stiff

Silty CLAY
high plasticity, grey red, inferred very stiff

END OF BOREHOLE @ 0.80 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288342.0 m E 6262083.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  0.80 m

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

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

 REPORT OF BOREHOLE:  BH12

G
A

P
 8

_0
5A

 L
IB

.G
LB

  L
og

  G
A

P
 N

O
N

-C
O

R
E

D
 F

U
LL

 P
A

G
E

  1
07

62
2

05
9_

N
E

P
E

A
N

 H
O

S
P

IT
A

L.
G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
1/

07
/2

01
0 

16
:3

3 
 8

.2
.0

06

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

0.0

0.5

1.0

1.5

2.0



0.10

0.60

0.75

0.90

1.00

H
A

BH13/1  0.10-0.20 m
R=0A
PID = 0.1 ppm

BH13/2  0.60-0.70 m
R=0A
PID = 0.3 ppm

BH13/3  1.00-1.10 m
R=0A
PID = 0 ppm

CH

M

M-H

M

M

M-H

TOPSOIL: Gravelly CLAY
high plasticity, brown, fine to medium, sub-angular, high strength
gravel

FILL: Silty CLAY
high plasticity, pale brown, (40% silt), some fine sand with traces
of gravel

: as above with occasional black fractured gravel, sub-angular
approx 15mm diameter, becoming darker

FILL: Silty CLAY
brown with red purple, with some fine to coarse ironstone gravel

FILL: Silty SAND
with gravel, with sea shells and some clay

Silty CLAY
high plasticity, red brown and grey, inferred stiff

END OF BOREHOLE @ 1.10 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288219.0 m E 6262259.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.10 m

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

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

 REPORT OF BOREHOLE:  BH13
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0.10

0.40

0.60

0.80

H
A

BH14/1  0.10-0.20 m
R=1A
PID = 1 ppm

BH14/2  0.50-0.60 m
R=0A
PID = 1.5 ppm

B14/3  0.90-1.00 m
R=0A
PID = 2.6 ppm

CH

M-H

TOPSOIL: Clayey SILT
high liquid limit, brown, with some gravel

FILL: Silty CLAY
high plasticity, red brown with some grey, trace gravel/asphalt

FILL: Silty CLAY
high plasticity, pale brown, inferred firm

Silty CLAY
high plasticity, brown red, with grey layering, occasional fine
sub-angular ironstine gravel

: as above with some red colour and occasional fine to medium
red brown shale gravel

END OF BOREHOLE @ 1.00 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288211.0 m E 6262282.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.00 m

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

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

 REPORT OF BOREHOLE:  BH14
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H
A

BH15/1  0.05-0.15 m
R=1A
PID = 1.2 ppm

BH15/2  0.30-0.35 m
R=1A
PID = 0.8 ppm

BH15/3  0.90-1.00 m
R=0A
1.1

CH

L-M

M

M-H

M

M-H

TOPSOIL: Clayey SILT
high liquid limit, pale brown

FILL: Silty SAND
dark brown, with some gravel

FILL: Silty CLAY
high plasticity, brown grey, inferred firm

FILL: Clayey SILT
high liquid limit, brown, with some gravel, and roadbase

FILL: Silty CLAY
medium plasticity, red brown, inferred firm

Silty CLAY
high plasticity, pale brown and grey,  inferred stiff, with trace roots

END OF BOREHOLE @ 1.00 m
REACHED TARGET DEPTH
Backfilled with cuttings
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288221.0 m E 6262278.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.00 m

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

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

 REPORT OF BOREHOLE:  BH15
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0.10

0.40

0.60

0.70

0.90

H
A

BH16/1  0.10-0.20 m
R=1A
PID = 8.5 ppm

BH16.2  0.45-0.55 m
R1A
PID = 0.6 ppm

BH16/3  0.90-1.00 m
R=0A
PID = 0.9 ppm

M

M-H

M-H

TOPSOIL: Gravelly SILT
low liquid limit, brown

FILL: CLAY
high plasticity, brown, inferred firm

FILL: SAND
fine to medium grained, orange brown

FILL: Silty CLAY
high plasticity, brown, with some gravel, inferred stiff

FILL: : as above becoming lighter in colour and higher clay
content, stiffer and higher plasticity

Silty CLAY
high plasticity, red brown, inferred stiff

END OF BOREHOLE @ 1.00 m
REACHED TARGET DEPTH
BACKFILLED
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Hand Auger

CONTRACTOR:  Golder Associates Pty Ltd

LOGGED:  MB

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288226.0 m E 6262279.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.00 m

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

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

 REPORT OF BOREHOLE:  BH16
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0.11

0.40

0.80

2.10

D
T

C
A

D
V

A
D

T

BHA-1 DS 0.11-0.20 m
R=0A
PID = 1.1 ppm

BHA-2 DS 0.50-0.60 m
R=0A
PID = 0.7 ppm

BHA-3 DS 0.90-1.00 m
R=0A
PID = 0.6 ppm
SPT 1.00-1.45 m
5, 7, 11
N=18
R=0A
BHA-5 DS 1.50-1.60 m
R=0A
PID = 2.9 ppm

H

M-H

M-H

H-R

CONCRETE
fine to coarse angular igneous aggregate

FILL: Silty CLAY
high plasticity, red brown and grey, inferred residual soil placed
as fill

FILL: Silty CLAY
high plasticity, brown, with some fine to coarse sand, trace of
plastic, inferred stiff

Silty CLAY
high plasticity, grey with red brown staining

SHALE
grey with red brown staining, laminated, extremely low strength,
extremely weathered

END OF BOREHOLE @ 2.75 m
BACKFILLED
TC BIT REFUSAL
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WEATHERED ROCK
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V-bit refusal at 0.8m

TC bit refusal at 2.75m
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Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288182.0 m E 6262033.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  2.75 m

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

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

 REPORT OF BOREHOLE:  BHA
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0.10

1.30

2.10

D
T

C
A

D
V

A
D

T

BHB-1 DS 0.50-0.60 m
R=0A
PID = 1.1 ppm

BHB-2 DS 0.90-1.00 m
R=0A
PID = 0.3 ppm

BHB-3 DS 1.50-1.60 m
R=0A
PID = 0.4 ppm

BHB-4 DS 1.90-2.00 m
R=0A
PID = 0.9 ppm
SPT 2.00-2.44 m
4, 7, 20/140mm
N>27
R=0A

H

L-M

M

H-R

ASPHALT
fine to coarse, sub-angular, igneous aggregate, dark grey binder,
thin layer of gravel beneath

FILL: Clayey SAND
fine to coarse grained, sub-angular, low plasticity clay, with some
sub-rounded and sub-angular sandstone gravel, inferred medium
dense, dry to moist

FILL: Silty CLAY
high plasticity, brown and red brown, with some fine gravel and
sand, moist, becoming to wet near interface with shale

SHALE
brown and red brown ironstaining, laminated at 0°, extremely low
strength grading to very low strength, extremely weathered

END OF BOREHOLE @ 2.80 m
TC BIT REFUSAL
GROUNDWATER ENCOUNTERED @ 1.50 m DEPTH
BACKFILLED WITH CONCRETE PLUG IN TOP 100mm

FILL

ASPHALT

V-bit refusal at 2.1m

Practical TC bit refusal at 2.8m
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288232.0 m E 6262052.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  2.80 m

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

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

 REPORT OF BOREHOLE:  BHB
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0.10

1.00

A
D

T

BHC-1 DS 0.30-0.50 m
R=0A

BHC-2 DS 0.90-1.00 m
R=0A

BHC-3 DS 1.40-1.50 m
R=0A
SPT 1.50-1.70 m
9, 30/50mm
N>30
R=0A

CH

M-H

H

ASPHALT

FILL: Silty SAND
fine to coarse grained, gap graded, sub-angular, with trace of
clay, high plasticity, brown, trace of gravel, fine to medium
grained, angular

Silty CLAY
high plasticity, brown with red and pale grey seams, trace of
sand, fine to medium grained, sub-angular

For Continuation Refer to Sheet 2
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  Geoprobe 66200DT

CONTRACTOR:  Terratest

LOGGED:  TGC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288284.0 m E 6262080.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  10.00 m

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

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

 REPORT OF BOREHOLE:  BHC
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1.00

2.00

2.60

2.80

3.85

4.35

4.70

5.25

6.00

7.65

8.70

9.60

8.70

10.00

0.20

0.50

2.50

3.50

10.00

ASPHALT

SILTY SAND

SILTY CLAY

SHALE

SHALE

GRAVELLY CLAY

SHALE

SANDSTONE

SHALE

END OF BOREHOLE @ 10.00 m
REACHED TARGET DEPTH
Ground monitoring well installed
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Bentonite

2mm graded sand

Slotted screen

SHEET:   1  OF  1
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Field Material Description Instrumentation Details
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DRILL RIG:  Geoprobe 66200DT

CONTRACTOR:  Terratest

LOGGED:  TGC

CHECKED:  CSC

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288284.0 m E 6262080.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  10.00 m

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

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

 REPORT OF STANDPIPE INSTALLATION:  BHC
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SHEET:   1  OF  2

COORDS:  288284.0 m E 6262080.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  10.00 m

DATE:  3/5/10

DATE:  26/5/10

DRILL RIG:  Geoprobe 66200DT

CONTRACTOR:  Terratest

LOGGED:  TGC

CHECKED:  CSC

GAP gINT FN. F31
RL1

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

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

 REPORT OF CORE PHOTOGRAPHS:  BHC

CLIENT:

PROJECT:

LOCATION:

JOB NO:

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059
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SHEET:   2  OF  2

COORDS:  288284.0 m E 6262080.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  10.00 m

DATE:  3/5/10

DATE:  26/5/10

DRILL RIG:  Geoprobe 66200DT

CONTRACTOR:  Terratest

LOGGED:  TGC

CHECKED:  CSC

GAP gINT FN. F31
RL1

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

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

 REPORT OF CORE PHOTOGRAPHS:  BHC

CLIENT:

PROJECT:

LOCATION:

JOB NO:

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059
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0.30

0.80

1.90

A
D

V
A

D
T

BHD-1 BDS
0.00-0.60 m
BHD-2 DS 0.10-0.20 m
R=0,A
PID = 0.9 ppm

BHD-3 DS 0.50-0.60 m
R=0,A
PID = 1 ppm

BHD-4 BDS
0.80-1.20 m
BHD-5 DS 0.90-1.00 m
R=0,A
PID = 1.3 ppm
SPT 1.00-1.45 m
4, 8, 13
N=21
BHD-7 DS 1.50-1.60 m
R=0,A
PID = 2.5 ppm

SPT 2.50-2.61 m
20/110mm
(DB)
BHD-8

CH

L

M-R

M

M-H

H-R

FILL: Sandy GRAVEL
fine to coarse grained, sub-angular, fine to coarse grained
sub-angular sand, high strength igneous gravel, with some clay

FILL: Silty CLAY
medium plasticity, brown, inferred stiff

Silty CLAY
high plasticity, red brown with zones of grey

SHALE
brown with red ironstaining, extremely low strength, extremely
weathered

END OF BOREHOLE @ 2.80 m
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288256.0 m E 6262026.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  2.80 m

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

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

 REPORT OF BOREHOLE:  BHD
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0.60

1.10

1.50

A
D

V
A

D
T

BHE-1 DS 0.10-0.20 m
R=0A
PID = 0.4 ppm

BHE-2 DS 0.50-0.60 m
R=0,A
PID = 0.1 ppm

BHE-3 DS 0.90-1.00 m
R=0,A
PID = 0.6 ppm
SPT 1.00-1.45 m
2, 3, 4
N=7
R=0A
BHE-5 DS 1.50-1.60 m
R=0,A
PID = 0.9 ppm

H

M-H

M

H

H

ASPHALT
fine to coarse, sub-angular igneous aggregate, weak binder

FILL: Sandy GRAVEL
fine to coarse grained, sub-angular, dark grey, fine to coarse
grained sand

Silty CLAY
high plasticity, red brown and grey

grading to grey

SHALE
brown to red brown, extremely low strength, extremely weathered

END OF BOREHOLE @ 1.70 m
REFUSAL ON SHALE
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288248.0 m E 6261991.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.70 m

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

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

 REPORT OF BOREHOLE:  BHE
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0.90

2.10

A
D

V
A

D
T

BDS 0.00-0.60 m
BHF-1 DS 0.10-0.20 m
R=0,A
PID = 0.7 ppm

BHF-2 DS 0.50-0.60 m
R=0,A
PID = 0.5 ppm

BHF-3 DS 0.90-1.00 m
PID = 0.6 ppm
SPT 1.00-1.45 m
3, 4, 4
N=8

BHF-5 DS 1.50-1.60 m
R=0,A
PID = 0.2 ppm

SPT 2.50-2.65 m
20/150mm
N=R
starting to db

CH

M-H

M-H

H

FILL: Silty CLAY
high plasticity, pale brown, with some fine sand, high silt content,
dry, inferred stiff

Silty CLAY
high plasticity, red brown, with zones of grey, evidence of
laminates/bedding from retict rock structure

SHALE
brown with red ironstaining, extremely low strength, extremely
weathered, laminated at o'

For Continuation Refer to Sheet 2
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SHEET:   1  OF  2

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288217.0 m E 6261988.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  7.50 m

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

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

 REPORT OF BOREHOLE:  BHF
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0.90

2.10

3.50

5.25

6.006.00

7.50

2.50

7.50

SILTY CLAY

SILTY CLAY

SHALE

LAMINITE

SHALE

END OF BOREHOLE @ 7.50 m
REACHED TARGET DEPTH
PIEZOMETER INSTALLED
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screen

SHEET:   1  OF  1
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SOIL/ROCK MATERIAL
DESCRIPTION

Field Material Description Instrumentation Details
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DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  30/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288217.0 m E 6261988.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  7.50 m

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

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

 REPORT OF STANDPIPE INSTALLATION:  BHF
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SHEET:   1  OF  1

COORDS:  288217.0 m E 6261988.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  7.50 m

DATE:  30/4/10

DATE:  26/5/10

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F31
RL1

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

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

 REPORT OF CORE PHOTOGRAPHS:  BHF

CLIENT:

PROJECT:

LOCATION:

JOB NO:

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059
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0.30

0.70

1.30

A
D

T
A

D
V

A
D

T

BH5-1 DS 0.10-0.20 m
R=0,A
PID = 0.4 ppm

BH5-2 DS 0.50-0.60 m
R=0,A
PID = 0.5 ppm

BH5-3 DS 0.90-1.00 m
R=0,A
PID = 0.5 ppm
SPT 1.00-1.45 m
6, 14, 18
N=32
BDS 1.00-1.20 m

CH

H

M-H

M-R

M

M-H

H-R

BITUMEN
fine to coarse sub-angular aggregate

Road Base: Sandy GRAVEL
dark grey, fine to coarse sub-angular sand, fine to coarse
sub-angular igneous gravel

FILL: Sandy CLAY
high plasticity, dark grey, inferred firm to stiff

Silty CLAY
medium to high plasticity, grey with red ironstaining

SHALE
grey with red ironstaining,
laminated, bedding at 0°, extremely low strength, extremely
weathered

END OF BOREHOLE @ 2.00 m
REACHED TARGET DEPTH/TC BIT REFUSAL
BACKFILLED
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288349.0 m E 62620507.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  2.00 m

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

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

 REPORT OF BOREHOLE:  BHG
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0.30

0.80

1.30

A
D

T
A

D
V

A
D

T

BHH-1 DS 0.10-0.20 m
R=0,A
PID = 0.4 ppm

BHH-2 DS 0.50-0.60 m
R=0,A
PID = 0.4 ppm

BHH-3 DS 0.90-1.00 m
R=0,A
PID = 0.5 ppm
SPT 1.00-1.45 m
4, 7, 16
N=23

BHH-5 DS 1.50-1.60 m
R=0,A
PID = 0.7 ppm

H

M-H

M-H

H

BITUMEN
fine to coarse sub-angular igneous gravel aggremate, dark grey

Road Base: Sandy GRAVEL
fine to coarse sub-angular igneous very high strength gravel,
grey, fine to coarse grained sub-angular sand

FILL: Silty CLAY
high plasticity, red brown, trace fine to coarse sub-angular
igneous gravel, inferred stiff clay

Silty CLAY
high plasticity, grey and red brown ironstaining

SHALE
grey with red ironstaining, laminated bedding at 0°, extremely low
strength, extremely weathered, grey with red ironstaining

END OF BOREHOLE @ 1.60 m
REACHED TARGET DEPTH
TC BIT REFUSAL
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TC bit refusal at 1.6m
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SHEET:   1  OF  1

Field Material DescriptionSamplingDrilling
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  XC

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  3/5/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288369.0 m E 6262071.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  1.60 m

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

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

 REPORT OF BOREHOLE:  BHH
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0.80

2.00

4.00

D
T

C
A

D
V

A
D

T

BHI-1 DS 0.50-0.60 m
R=0,A
PID = 0.4 ppm

BHI-2 DS 0.90-1.00 m
R=0,A
PID = 0.3 ppm
SPT 1.00-1.45 m
2, 3, 5
N=8

BHI-4 DS 1.50-1.60 m
R=0,A
PID = 0.1 ppm

SPT 2.50-2.95 m
6, 6, 9
N=15
PP=300-400Kpa

SPT 4.00-4.25 m
16, 30/100mm
N>30

CH

H

H

L-M

M

M-H

H

M-H

H

ASPHALT
fine - coarse subangular igneass gravel aggregate, dark grey
binder

FILL: Gravelly SAND
fine - coarse grained, sub-angular, dark grey, fine to coarse,
sub-angular, very high strength, igneous gravel, with some silt

Silty CLAY
high plasticity, red brown, with zones of grey

zones of iron red iron cemanted clay

SHALE
brown, extremely low strength, extremely weathered

For Continuation Refer to Sheet 2
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ASPHALT

RESIDUAL

V-bit refusal at 4.0m

Weathered ROCK

practical TC-bit refusal at 5.5m, pushed to
6.6m to allow for better setup of coring
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SOIL/ROCK MATERIAL DESCRIPTION

DRILL RIG:  EXplorer

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F01a
RL3

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288235.0 m E 6262268.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  11.15 m

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

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

 REPORT OF BOREHOLE:  BHI
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11.15

ASPHALT

GRAVELLY SAND

SILTY CLAY

SHALE

SHALE

SHALE

END OF BOREHOLE @ 11.15 m
REACHED TARGET DEPTH
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gattic cover concrete

standard spoil backfill

bentonite

screen

sand
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DRILL RIG:  EXplorer

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F17
RL1

CLIENT:

PROJECT:

LOCATION:

JOB NO:

DATE:  29/4/10

DATE:  26/5/10

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059

COORDS:  288235.0 m E 6262268.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  11.15 m

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

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

 REPORT OF STANDPIPE INSTALLATION:  BHI
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SHEET:   1  OF  1

COORDS:  288235.0 m E 6262268.0 m N MGA94 56

INCLINATION:  -90°

HOLE DEPTH:  11.15 m

DATE:  29/4/10

DATE:  26/5/10

DRILL RIG:  EXplorer

CONTRACTOR:  Terratest

LOGGED:  BC

CHECKED:  CSC

GAP gINT FN. F31
RL1

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

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

 REPORT OF CORE PHOTOGRAPHS:  BHI
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PROJECT:
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JOB NO:

Health Infrastructure

Redevelopment Stage 3A

Penrith Nepean Health Campus

107622059
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PHASE I & II ENVIRONMENTAL SITE ASSESSMENT - PENRITH 
HEALTH CAMPUS 

  

1st July 2010 
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 40662-A40662-A
Client:Client:

Golder AssociatesGolder Associates

124 Pacific Highway124 Pacific Highway

St LeonardsSt Leonards

NSWNSW 20652065

Attention:Attention: Jonathon HilliardJonathon Hilliard

Sample log in details:Sample log in details:

Your Reference:Your Reference: 107622059, Penrith107622059, Penrith

No. of samples:No. of samples: Additional Testing on 3 SoilsAdditional Testing on 3 Soils

Date samples received:Date samples received: 05/05/1005/05/10

Date completed instructions received:Date completed instructions received: 18/05/1018/05/10

Analysis Details:Analysis Details:

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

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

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

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

Report Details:Report Details:

Date results requested by:Date results requested by: 25/05/1025/05/10

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

Issue Date:Issue Date: 24/05/1024/05/10

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

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

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

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

Results Approved By:Results Approved By:

Page 1 of  5Page 1 of  5Envirolab Reference:Envirolab Reference: 40662-A40662-A

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Metals in TCLP USEPA1311 

Our Reference: UNITS 40662-A-17 40662-A-31 40662-A-39

Your Reference ------------- BHD-2 BHG-2 BHI-1

Depth ------------ 0.5-0.6 0.5-0.6 0.5-0.6

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

Date extracted - 19/05/10 19/5/10 19/5/10 

Date analysed - 20/05/10 20/05/10 20/05/10 

pH of soil for fluid# determ. pH units 9.60 9.60 9.60 

pH of soil for fluid # determ. (acid) pH units 1.60 1.60 1.50 

Extraction fluid used - 1 1 1 

pH of final Leachate pH units 5.10 5.10 5.00 

Arsenic in TCLP mg/L <0.05 <0.05 <0.05 

Cadmium in TCLP mg/L <0.01 <0.01 <0.01 

Chromium in TCLP mg/L <0.01 <0.01 <0.01 

Copper in TCLP mg/L 0.05 0.07 0.07 

Lead in TCLP mg/L <0.03 <0.03 <0.03 

Mercury in TCLP mg/L <0.0005 <0.0005 <0.0005 

Nickel in TCLP mg/L 0.05 0.05 0.2 

Zinc in TCLP mg/L 0.7 0.6 0.7 

Page 2 of  5Page 2 of  5Envirolab Reference:Envirolab Reference: 40662-A40662-A
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Method ID Methodology Summary

  LAB.4 Toxicity Characteristic Leaching Procedure (TCLP).

 

  EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).

 

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

 

  Metals.20 

ICP-AES

Determination of various metals by ICP-AES. 

 

  Metals.21 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

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

Recovery

Metals in TCLP 

USEPA1311 

Base ll Duplicate ll %RPD

Date extracted - 19/05/1

0

40662-A-17 19/05/10 || 19/05/10 40662-A-39 19/05/10

Date analysed - 20/05/1

0

40662-A-17 20/05/10 || 20/05/10 40662-A-39 20/05/10

Arsenic in TCLP mg/L 0.05 Metals.20 

ICP-AES

<0.05 40662-A-17 <0.05 || <0.05 40662-A-39 107%

Cadmium in TCLP mg/L 0.01 Metals.20 

ICP-AES

<0.01 40662-A-17 <0.01 || <0.01 40662-A-39 109%

Chromium in TCLP mg/L 0.01 Metals.20 

ICP-AES

<0.01 40662-A-17 <0.01 || <0.01 40662-A-39 113%

Copper in TCLP mg/L 0.01 Metals.20 

ICP-AES

<0.01 40662-A-17 0.05 || 0.05 || RPD: 0 40662-A-39 118%

Lead in TCLP mg/L 0.03 Metals.20 

ICP-AES

<0.03 40662-A-17 <0.03 || <0.03 40662-A-39 109%

Mercury in TCLP mg/L 0.0005 Metals.21 

CV-AAS

<0.000

5

40662-A-17 <0.0005 || <0.0005 40662-A-39 82%

Nickel in TCLP mg/L 0.02 Metals.20 

ICP-AES

<0.02 40662-A-17 0.05 || 0.05 || RPD: 0 40662-A-39 112%

Zinc in TCLP mg/L 0.02 Metals.20 

ICP-AES

<0.02 40662-A-17 0.7 || 0.7 || RPD: 0 40662-A-39 117%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Metals in TCLP USEPA1311 Base + Duplicate + %RPD

Date extracted - [NT] [NT] 40662-A-39 19/05/10

Date analysed - [NT] [NT] 40662-A-39 20/05/10

Arsenic in TCLP mg/L [NT] [NT] 40662-A-39 121%

Cadmium in TCLP mg/L [NT] [NT] 40662-A-39 107%

Chromium in TCLP mg/L [NT] [NT] 40662-A-39 114%

Copper in TCLP mg/L [NT] [NT] 40662-A-39 117%

Lead in TCLP mg/L [NT] [NT] 40662-A-39 109%

Mercury in TCLP mg/L [NT] [NT] 40662-A-39 101%

Nickel in TCLP mg/L [NT] [NT] 40662-A-39 110%

Zinc in TCLP mg/L [NT] [NT] 40662-A-39 114%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Report Comments:Report Comments:

Asbestos was analysed by Approved Identifier: Asbestos was analysed by Approved Identifier: Not applicable for this jobNot applicable for this job

Asbestos was authorised by Approved Signatory: Asbestos was authorised by Approved Signatory: Not applicable for this jobNot applicable for this job

INS: Insufficient sample for this testINS: Insufficient sample for this test NT: Not testedNT: Not tested PQL: Practical Quantitation LimitPQL: Practical Quantitation Limit <: Less than<: Less than >: Greater than>: Greater than

RPD: Relative Percent DifferenceRPD: Relative Percent Difference NA: Test not requiredNA: Test not required LCS: Laboratory Control SampleLCS: Laboratory Control Sample NR: Not requestedNR: Not requested

Quality Control DefinitionsQuality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria:Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrixto meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

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

Duplicates: <5xPQL - any RPD is acceptable;Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% 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 Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for 

SVOC and speciated phenols is acceptable.SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for Surrogates: 60-140% is acceptable for general organics and 10-140% for 
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 4066240662
Client:Client:

Golder AssociatesGolder Associates

124 Pacific Highway124 Pacific Highway

St LeonardsSt Leonards

NSWNSW 20652065

Attention:Attention: Ralph ErniRalph Erni

Sample log in details:Sample log in details:

Your Reference:Your Reference: 107622059, Penrith107622059, Penrith

No. of samples:No. of samples: 44 Soils44 Soils

Date samples received:Date samples received: 05/05/1005/05/10

Date completed instructions received:Date completed instructions received: 05/05/1005/05/10

  

Analysis Details:Analysis Details:

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

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

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

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

Report Details:Report Details:

Date results requested by:Date results requested by: 12/05/1012/05/10

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

Issue Date:Issue Date: 13/05/1013/05/10

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

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

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

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

Results Approved By:Results Approved By:

Page 1 of  55Page 1 of  55Envirolab Reference:Envirolab Reference: 4066240662
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 107 119 112 116 109 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 113 119 115 118 121 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 113 117 115 109 115 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 116 104 112 97 112 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 119 120 121 116 118 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 94 118 118 119 119 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 118 118 118 105 108 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 111 104 112 105 98 

vTPH & BTEX in Soil 

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 

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

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

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

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

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

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

Surrogate aaa-Trifluorotoluene % 103 112 117 109 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 79 77 79 79 81 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 82 124 89 83 81 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

TPH C29 - C36 mg/kg <100 <100 <100 <100 120 

Surrogate o-Terphenyl % 85 88 89 88 113 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 86 92 87 90 94 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 94 121 94 96 85 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

TPH C29 - C36 mg/kg <100 110 <100 100 <100 

Surrogate o-Terphenyl % 137 97 92 92 87 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 89 83 81 86 85 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 88 87 88 116 118 

sTPH in Soil (C10-C36) 

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

Surrogate o-Terphenyl % 118 119 128 120 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 117 110 110 108 109 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Pyrene mg/kg <0.1 0.1 0.2 <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 0.1 <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 % 110 114 115 113 107 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 0.3 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 0.4 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 0.2 

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

Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 0.5 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 0.3 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 0.2 

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 0.2 

Surrogate p-Terphenyl-d14 % 114 108 110 113 114 

Page 10 of  55Page 10 of  55Envirolab Reference:Envirolab Reference: 4066240662

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 113 112 108 115 114 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 117 112 112 110 110 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 113 113 115 114 108 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 114 109 113 109 114 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate p-Terphenyl-d14 % 106 107 111 107 108 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PAHs in Soil 

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

Benzo(a)pyrene mg/kg <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 

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

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

Surrogate p-Terphenyl-d14 % 111 108 115 106 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 125 110 116 115 116 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 115 112 122 120 115 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 117 120 117 115 117 

Page 19 of  55Page 19 of  55Envirolab Reference:Envirolab Reference: 4066240662

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 118 118 117 116 116 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 130 121 125 140 129 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 115 120 126 122 120 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 122 123 115 126 116 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 123 125 127 126 129 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Organochlorine Pesticides in soil

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Surrogate TCLMX % 126 118 126 123 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PCBs in Soil

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 125 110 116 115 116 

PCBs in Soil

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 115 112 122 120 115 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PCBs in Soil

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 117 120 117 115 117 

PCBs in Soil

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 118 118 117 116 116 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PCBs in Soil

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 130 131 125 140 129 

PCBs in Soil

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 115 120 126 122 120 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PCBs in Soil

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 122 123 115 126 116 

PCBs in Soil

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 123 125 127 126 129 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

PCBs in Soil

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date extracted - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

Date analysed - 07/05/2010 07/05/2010 07/05/2010 07/05/2010 

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

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

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

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

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

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

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

Surrogate TCLMX % 126 118 126 123 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Miscellaneous Inorg - soil 

Our Reference: UNITS 40662-18 40662-22 40662-30 40662-40

Your Reference ------------- BHD-3 BH8-1 BH12-3 BHI-2

Depth ------------ 0.9-1.0 0.0-0.1 0.65-0.75 0.9-1.0

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 

pH 1:5 soil:water pH Units 5.9 [NA] 4.9 [NA]

Electrical Conductivity 1:5 soil:water µS/cm 640 89 950 350 

Chloride, Cl 1:5 soil:water mg/kg 200 [NA] 830 [NA]

Sulphate, SO4 1:5 soil:water mg/kg 680 [NA] 500 [NA]
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Acid Extractable metals in soil

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 5 <4 9 5 6 

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

Chromium mg/kg 17 19 27 14 19 

Copper mg/kg 21 43 40 25 65 

Lead mg/kg 14 19 26 22 19 

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

Nickel mg/kg 14 16 15 14 39 

Zinc mg/kg 43 89 53 62 85 

Acid Extractable metals in soil

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 7 4 5 <4 <4 

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

Chromium mg/kg 19 29 15 13 12 

Copper mg/kg 37 44 26 22 13 

Lead mg/kg 26 22 20 24 15 

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

Nickel mg/kg 11 29 14 11 12 

Zinc mg/kg 48 63 67 70 47 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Acid Extractable metals in soil

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 7 6 <4 <4 <4 

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

Chromium mg/kg 19 19 7 20 23 

Copper mg/kg 83 67 11 41 12 

Lead mg/kg 29 36 13 19 28 

Mercury mg/kg <0.1 0.1 <0.1 0.2 <0.1 

Nickel mg/kg 16 14 9 12 7 

Zinc mg/kg 94 110 39 62 110 

Acid Extractable metals in soil

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 6 5 10 12 7 

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

Chromium mg/kg 22 40 16 19 19 

Copper mg/kg 34 32 36 44 33 

Lead mg/kg 20 18 18 15 26 

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

Nickel mg/kg 19 48 10 31 16 

Zinc mg/kg 86 58 46 39 82 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Acid Extractable metals in soil

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 9 6 8 8 5 

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

Chromium mg/kg 18 15 21 34 14 

Copper mg/kg 26 21 19 28 18 

Lead mg/kg 20 20 24 25 17 

Mercury mg/kg <0.1 0.4 <0.1 <0.1 <0.1 

Nickel mg/kg 9 9 11 19 11 

Zinc mg/kg 41 110 44 53 53 

Acid Extractable metals in soil

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 6 8 8 8 6 

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

Chromium mg/kg 17 20 22 21 8 

Copper mg/kg 16 28 24 26 20 

Lead mg/kg 18 26 27 37 10 

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

Nickel mg/kg 9 10 12 13 4 

Zinc mg/kg 38 53 48 60 17 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Acid Extractable metals in soil

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 5 5 9 7 10 

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

Chromium mg/kg 65 20 21 17 21 

Copper mg/kg 38 24 23 15 21 

Lead mg/kg 16 16 25 13 50 

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

Nickel mg/kg 73 15 15 4 18 

Zinc mg/kg 71 38 39 17 96 

Acid Extractable metals in soil

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 6 8 22 <4 5 

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

Chromium mg/kg 12 17 12 12 18 

Copper mg/kg 18 48 19 87 39 

Lead mg/kg 11 52 23 7 12 

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

Nickel mg/kg 3 28 5 73 37 

Zinc mg/kg 23 92 58 47 36 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Acid Extractable metals in soil

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date digested - 10/05/10 10/05/10 10/05/10 10/05/10 

Date analysed - 11/05/10 11/05/10 11/05/10 11/05/10 

Arsenic mg/kg 7 4 5 7 

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

Chromium mg/kg 16 17 13 17 

Copper mg/kg 22 42 20 17 

Lead mg/kg 12 19 19 15 

Mercury mg/kg <0.1 <0.1 0.4 <0.1 

Nickel mg/kg 6 19 9 8 

Zinc mg/kg 21 62 97 32 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Moisture 

Our Reference: UNITS 40662-1 40662-2 40662-3 40662-4 40662-5

Your Reference ------------- BH1-2 BH2-1 BH2-2 BH3-1 BH4-1

Depth ------------ 0.25-0.35 0.05-0.15 0.6-0.7 0.0-0.1 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 6.4 4.6 10 8.7 10 

Moisture 

Our Reference: UNITS 40662-6 40662-7 40662-8 40662-9 40662-10

Your Reference ------------- BH4-2 BH5-1 BH6-1 BH7-1 BH7-2

Depth ------------ 0.4-0.5 0.15-0.25 0.1-0.2 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 16 6.9 7.8 6.9 6.7 

Moisture 

Our Reference: UNITS 40662-11 40662-12 40662-13 40662-14 40662-15

Your Reference ------------- BHA-1 BHA-2 BHB-1 BHB-3 BHC-1

Depth ------------ 0.11-0.2 0.5-0.6 0.5-0.6 1.5-1.6 0.3-0.5

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 12 11 7.8 21 8.6 

Moisture 

Our Reference: UNITS 40662-16 40662-17 40662-18 40662-19 40662-20

Your Reference ------------- BHC-2 BHD-2 BHD-3 BHE-2 BHF-1

Depth ------------ 0.9-1.0 0.5-0.6 0.9-1.0 0.5-0.6 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 18 6.9 13 11 11 

Moisture 

Our Reference: UNITS 40662-21 40662-22 40662-23 40662-24 40662-25

Your Reference ------------- BHF-3 BH8-1 BH8-3 BH9-2 BH10-1

Depth ------------ 0.9-1.0 0.0-0.1 0.5-0.6 0.25-0.35 0.05-0.15

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 15 7.1 8.8 9.4 6.6 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Moisture 

Our Reference: UNITS 40662-26 40662-27 40662-28 40662-29 40662-30

Your Reference ------------- BH10-2 BH11-1 BH11-2 BH12-1 BH12-3

Depth ------------ 0.3-0.4 0.05-0.15 0.25-0.35 0.05-0.15 0.65-0.75

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

3/05/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 12 11 9.8 8.6 14 

Moisture 

Our Reference: UNITS 40662-31 40662-32 40662-33 40662-34 40662-35

Your Reference ------------- BHG-2 BHH-2 BH13-2 BH13-3 BH14-1

Depth ------------ 0.5-0.6 0.5-0.6 0.6-0.7 1.0-1.1 0.1-0.2

Date Sampled

Type of sample

3/05/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 8.6 10 7.7 17 12 

Moisture 

Our Reference: UNITS 40662-36 40662-37 40662-38 40662-39 40662-40

Your Reference ------------- BH14-2 BH15-2 BH16-1 BHI-1 BHI-2

Depth ------------ 0.5-0.6 0.3-0.35 0.1-0.2 0.5-0.6 0.9-1.0

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 17 19 20 13 23 

Moisture 

Our Reference: UNITS 40662-41 40662-42 40662-43 40662-44

Your Reference ------------- DUPA DUPB DUPC DUPD

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

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date prepared - 7/5/10 7/5/10 7/5/10 7/5/10 

Date analysed - 7/5/10 7/5/10 7/5/10 7/5/10 

Moisture % 17 6.9 6.3 11 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

ESP/CEC 

Our Reference: UNITS 40662-18 40662-22 40662-30 40662-40

Your Reference ------------- BHD-3 BH8-1 BH12-3 BHI-2

Depth ------------ 0.9-1.0 0.0-0.1 0.65-0.75 0.9-1.0

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

29/04/2010

Soil

Exchangeable Ca* meq/100g 5.0 9.5 2.0 7.1 

Exchangeable K* meq/100g 0.42 0.41 0.49 0.33 

Exchangeable Mg* meq/100g 11 1.9 11 6.0 

Exchangeable Na* meq/100g 3.8 0.17 6.9 3.2 

Cation Exchange Capacity* meq/100g 20 12 21 17 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Asbestos ID - soils 

Our Reference: UNITS 40662-1 40662-2 40662-4 40662-7 40662-11

Your Reference ------------- BH1-2 BH2-1 BH3-1 BH5-1 BHA-1

Depth ------------ 0.25-0.35 0.05-0.15 0.0-0.1 0.15-0.25 0.11-0.2

Date Sampled

Type of sample

30/04/2010

Soil

30/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

3/05/2010

Soil

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

Sample Description - Approx 25g 

Soil & Rocks

Approx 30g 

Soil

Approx 30g 

Soil

Approx 30g 

Soil

Approx 25g 

Soil

Asbestos ID in soil - No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

No asbestos 

found at 

reporting limit 

of 0.1g/kg

Chrysotile 

asbestos 

detected

Amosite 

asbestos 

detected

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 40662-15 40662-20 40662-24 40662-27 40662-31

Your Reference ------------- BHC-1 BHF-1 BH9-2 BH11-1 BHG-2

Depth ------------ 0.3-0.5 0.1-0.2 0.25-0.35 0.05-0.15 0.5-0.6

Date Sampled

Type of sample

3/05/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

30/04/2010

Soil

3/05/2010

Soil

Date analysed - 10/5/10 10/5/10 10/5/10 10/5/10 10/5/10 

Sample Description - Approx 20g 

Soil & Stones

Approx 40g 

Soil

Approx 25g 

Soil

Approx 35g 

Soil

Approx 25g 

Soil & Stones

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 40662-35 40662-37 40662-39

Your Reference ------------- BH14-1 BH15-2 BHI-1

Depth ------------ 0.1-0.2 0.3-0.35 0.5-0.6

Date Sampled

Type of sample

29/04/2010

Soil

29/04/2010

Soil

29/04/2010

Soil

Date analysed - 10/5/10 10/5/10 10/5/10 

Sample Description - Approx 30g 

Soil & Rocks

Approx 30g 

Soil & Rocks

Approx 25g 

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

Trace Analysis - Respirable 

fibres not 

detected

Respirable 

fibres not 

detected

Respirable 

fibres not 

detected
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Method ID Methodology Summary

  GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS.

 

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

by GC-FID.

 

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

GC-MS.

 

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

GC with dual ECD's.

 

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

GC-ECD.

 

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

 

  LAB.2 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with 

APHA2510 20th ED and Rayment & Higginson.

 

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

4110-B.

 

  Metals.20 

ICP-AES

Determination of various metals by ICP-AES. 

 

  Metals.21 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 

 

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

 

  Metals.23 Determination of exchangeable cations and cation exchange capacity in soil.

 

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

Microscopy and Dispersion Staining Techniques. 
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

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

Recovery

vTPH & BTEX in Soil Base ll Duplicate ll %RPD

Date extracted - 7/5/10 40662-1 7/5/10 || 7/5/10 LCS-2 7/5/10

Date analysed - 11/5/10 40662-1 10/5/10 || 10/5/10 LCS-2 10/5/10

vTPH C6 - C9 mg/kg 25 GC.16 <25 40662-1 <25 || <25 LCS-2 122%

Benzene mg/kg 0.5 GC.16 <0.5 40662-1 <0.5 || <0.5 LCS-2 94%

Toluene mg/kg 0.5 GC.16 <0.5 40662-1 <0.5 || <0.5 LCS-2 129%

Ethylbenzene mg/kg 1 GC.16 <1.0 40662-1 <1.0 || <1.0 LCS-2 113%

m+p-xylene mg/kg 2 GC.16 <2.0 40662-1 <2.0 || <2.0 LCS-2 137%

o-Xylene mg/kg 1 GC.16 <1.0 40662-1 <1.0 || <1.0 LCS-2 139%

Surrogate 

aaa-Trifluorotoluene

% GC.16 111 40662-1 107 || 114 || RPD: 6 LCS-2 116%

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

Recovery

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

Date extracted - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Date analysed - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

TPH C10 - C14 mg/kg 50 GC.3 <50 40662-1 <50 || <50 LCS-2 72%

TPH C15 - C28 mg/kg 100 GC.3 <100 40662-1 <100 || <100 LCS-2 76%

TPH C29 - C36 mg/kg 100 GC.3 <100 40662-1 <100 || <100 LCS-2 76%

Surrogate 

o-Terphenyl 

% GC.3 79 40662-1 79 || 76 || RPD: 4 LCS-2 86%

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Date analysed - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Naphthalene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 115%

Acenaphthylene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 113%

Phenanthrene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 118%

Anthracene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 112%

Pyrene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 119%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

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

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

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

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 GC.12 

subset

<0.1 40662-1 <0.1 || <0.1 LCS-2 113%

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

subset

<0.2 40662-1 <0.2 || <0.2 [NR] [NR]

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

subset

<0.05 40662-1 <0.05 || <0.05 LCS-2 117%

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

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

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

subset

<0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% GC.12 

subset

84 40662-1 117 || 106 || RPD: 10 LCS-2 111%

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 - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Date analysed - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

HCB mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 116%

gamma-BHC mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 114%

Heptachlor mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 98%

delta-BHC mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 118%

Heptachlor Epoxide mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 123%

gamma-Chlordane mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 122%

Dieldrin mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 127%

Endrin mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 106%

pp-DDD mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 130%

Endosulfan II mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 LCS-2 119%

Methoxychlor mg/kg 0.1 GC-5 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % GC-5 95 40662-1 125 || 117 || RPD: 7 LCS-2 118%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

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

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Date analysed - 07/05/2

010

40662-1 07/05/2010 || 07/05/2010 LCS-2 07/05/2010

Arochlor 1016 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 LCS-2 102%

Arochlor 1260 mg/kg 0.1 GC-6 <0.1 40662-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % GC-6 95 40662-1 125 || 117 || RPD: 7 LCS-2 90%

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

Recovery

Miscellaneous Inorg - soil Base ll Duplicate ll %RPD

Date prepared - 7/5/10 [NT] [NT] LCS-1 7/5/10

Date analysed - 7/5/10 [NT] [NT] LCS-1 7/5/10

pH 1:5 soil:water pH Units LAB.1 [NT] [NT] [NT] LCS-1 99%

Electrical Conductivity 

1:5 soil:water

µS/cm 1 LAB.2 <1.0 [NT] [NT] LCS-1 101%

Chloride, Cl 1:5 

soil:water

mg/kg 2 LAB.81 <2.0 [NT] [NT] LCS-1 88%

Sulphate, SO4 1:5 

soil:water

mg/kg 2 LAB.81 <2.0 [NT] [NT] LCS-1 93%

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 - 10/05/1

0

40662-1 10/05/10 || 10/05/10 LCS-1 10/05/10

Date analysed - 11/05/1

0

40662-1 11/05/10 || 11/05/10 LCS-1 11/05/10

Arsenic mg/kg 4 Metals.20 

ICP-AES

<4 40662-1 5 || <4 LCS-1 106%

Cadmium mg/kg 0.5 Metals.20 

ICP-AES

<0.5 40662-1 <0.5 || <0.5 LCS-1 102%

Chromium mg/kg 1 Metals.20 

ICP-AES

<1 40662-1 17 || 14 || RPD: 19 LCS-1 104%

Copper mg/kg 1 Metals.20 

ICP-AES

<1 40662-1 21 || 20 || RPD: 5 LCS-1 106%

Lead mg/kg 1 Metals.20 

ICP-AES

<1 40662-1 14 || 15 || RPD: 7 LCS-1 102%

Mercury mg/kg 0.1 Metals.21 

CV-AAS

<0.1 40662-1 <0.1 || <0.1 LCS-1 100%

Nickel mg/kg 1 Metals.20 

ICP-AES

<1 40662-1 14 || 11 || RPD: 24 LCS-1 105%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

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

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Zinc mg/kg 1 Metals.20 

ICP-AES

<1 40662-1 43 || 31 || RPD: 32 LCS-1 106%

QUALITY CONTROL UNITS PQL METHOD Blank

Moisture 

Date prepared - 7/5/10

Date analysed - 7/5/10

Moisture % 0.1 LAB.8 <0.10

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.23 <0.01 40662-18 5.0 || 5.4 || RPD: 8 LCS-1 97%

Exchangeable K* meq/100

g

0.01 Metals.23 <0.01 40662-18 0.42 || 0.42 || RPD: 0 LCS-1 110%

Exchangeable Mg* meq/100

g

0.01 Metals.23 <0.01 40662-18 11 || 11 || RPD: 0 LCS-1 94%

Exchangeable Na* meq/100

g

0.01 Metals.23 <0.01 40662-18 3.8 || 3.9 || RPD: 3 LCS-1 108%

Cation Exchange 

Capacity* 

meq/100

g

1 Metals.23 <1.0 40662-18 20 || 21 || RPD: 5 [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank

Asbestos ID - soils 

Date analysed - [NT]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTPH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - 40662-11 7/5/10 || 7/5/10 LCS-3 7/5/10

Date analysed - 40662-11 10/5/10 || 10/5/10 LCS-3 11/5/10

vTPH C6 - C9 mg/kg 40662-11 <25 || <25 LCS-3 114%

Benzene mg/kg 40662-11 <0.5 || <0.5 LCS-3 95%

Toluene mg/kg 40662-11 <0.5 || <0.5 LCS-3 136%

Ethylbenzene mg/kg 40662-11 <1.0 || <1.0 LCS-3 114%

m+p-xylene mg/kg 40662-11 <2.0 || <2.0 LCS-3 112%

o-Xylene mg/kg 40662-11 <1.0 || <1.0 LCS-3 113%

Surrogate 

aaa-Trifluorotoluene

% 40662-11 113 || 120 || RPD: 6 LCS-3 117%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

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

Date extracted - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Date analysed - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

TPH C10 - C14 mg/kg 40662-11 <50 || <50 LCS-3 68%

TPH C15 - C28 mg/kg 40662-11 <100 || <100 LCS-3 76%

TPH C29 - C36 mg/kg 40662-11 <100 || <100 LCS-3 77%

Surrogate o-Terphenyl % 40662-11 85 || 85 || RPD: 0 LCS-3 86%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Date analysed - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Naphthalene mg/kg 40662-11 <0.1 || <0.1 LCS-3 113%

Acenaphthylene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 40662-11 <0.1 || <0.1 LCS-3 111%

Phenanthrene mg/kg 40662-11 <0.1 || <0.1 LCS-3 117%

Anthracene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 40662-11 <0.1 || <0.1 LCS-3 110%

Pyrene mg/kg 40662-11 <0.1 || <0.1 LCS-3 118%

Benzo(a)anthracene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 40662-11 <0.1 || <0.1 LCS-3 112%

Benzo(b+k)fluoranthene mg/kg 40662-11 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 40662-11 <0.05 || <0.05 LCS-3 114%

Indeno(1,2,3-c,d)pyrene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 40662-11 114 || 111 || RPD: 3 LCS-3 108%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Date analysed - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

HCB mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 40662-11 <0.1 || <0.1 LCS-3 124%

gamma-BHC mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 40662-11 <0.1 || <0.1 LCS-3 109%

Heptachlor mg/kg 40662-11 <0.1 || <0.1 LCS-3 100%

delta-BHC mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 40662-11 <0.1 || <0.1 LCS-3 119%

Heptachlor Epoxide mg/kg 40662-11 <0.1 || <0.1 LCS-3 109%

gamma-Chlordane mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 40662-11 <0.1 || <0.1 LCS-3 107%

Dieldrin mg/kg 40662-11 <0.1 || <0.1 LCS-3 128%

Endrin mg/kg 40662-11 <0.1 || <0.1 LCS-3 110%

pp-DDD mg/kg 40662-11 <0.1 || <0.1 LCS-3 120%

Endosulfan II mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 40662-11 <0.1 || <0.1 LCS-3 111%

Methoxychlor mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-11 117 || 120 || RPD: 3 LCS-3 140%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Date analysed - 40662-11 07/05/2010 || 07/05/2010 LCS-3 07/05/2010

Arochlor 1016 mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 40662-11 <0.1 || <0.1 LCS-3 108%

Arochlor 1260 mg/kg 40662-11 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-11 117 || 120 || RPD: 3 LCS-3 88%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 40662-11 10/05/10 || 10/05/10 LCS-2 10/05/10

Date analysed - 40662-11 11/05/10 || 11/05/10 LCS-2 11/05/10

Arsenic mg/kg 40662-11 7 || 7 || RPD: 0 LCS-2 105%

Cadmium mg/kg 40662-11 <0.5 || <0.5 LCS-2 105%

Chromium mg/kg 40662-11 19 || 18 || RPD: 5 LCS-2 107%

Copper mg/kg 40662-11 83 || 67 || RPD: 21 LCS-2 107%

Lead mg/kg 40662-11 29 || 27 || RPD: 7 LCS-2 102%

Mercury mg/kg 40662-11 <0.1 || <0.1 LCS-2 98%

Nickel mg/kg 40662-11 16 || 14 || RPD: 13 LCS-2 105%

Zinc mg/kg 40662-11 94 || 81 || RPD: 15 LCS-2 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTPH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - 40662-21 7/5/10 || 7/5/10 40662-2 7/5/10

Date analysed - 40662-21 10/5/10 || 10/5/10 40662-2 11/5/10

vTPH C6 - C9 mg/kg 40662-21 <25 || <25 40662-2 125%

Benzene mg/kg 40662-21 <0.5 || <0.5 40662-2 101%

Toluene mg/kg 40662-21 <0.5 || <0.5 40662-2 131%

Ethylbenzene mg/kg 40662-21 <1.0 || <1.0 40662-2 122%

m+p-xylene mg/kg 40662-21 <2.0 || <2.0 40662-2 136%

o-Xylene mg/kg 40662-21 <1.0 || <1.0 40662-2 132%

Surrogate 

aaa-Trifluorotoluene

% 40662-21 119 || 115 || RPD: 3 40662-2 124%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

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

Date extracted - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Date analysed - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

TPH C10 - C14 mg/kg 40662-21 <50 || <50 40662-2 116%

TPH C15 - C28 mg/kg 40662-21 <100 || <100 40662-2 136%

TPH C29 - C36 mg/kg 40662-21 <100 || <100 40662-2 136%

Surrogate o-Terphenyl % 40662-21 94 || 96 || RPD: 2 40662-2 72%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Date analysed - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Naphthalene mg/kg 40662-21 <0.1 || <0.1 40662-2 113%

Acenaphthylene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 40662-21 <0.1 || <0.1 40662-2 110%

Phenanthrene mg/kg 40662-21 <0.1 || 0.1 40662-2 113%

Anthracene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 40662-21 0.1 || 0.1 || RPD: 0 40662-2 108%

Pyrene mg/kg 40662-21 0.1 || 0.1 || RPD: 0 40662-2 114%

Benzo(a)anthracene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 40662-21 <0.1 || <0.1 40662-2 104%

Benzo(b+k)fluoranthene mg/kg 40662-21 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 40662-21 <0.05 || <0.05 40662-2 111%

Indeno(1,2,3-c,d)pyrene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 40662-21 117 || 108 || RPD: 8 40662-2 107%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Date analysed - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

HCB mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 40662-21 <0.1 || <0.1 40662-2 114%

gamma-BHC mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 40662-21 <0.1 || <0.1 40662-2 115%

Heptachlor mg/kg 40662-21 <0.1 || <0.1 40662-2 110%

delta-BHC mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 40662-21 <0.1 || <0.1 40662-2 116%

Heptachlor Epoxide mg/kg 40662-21 <0.1 || <0.1 40662-2 121%

gamma-Chlordane mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 40662-21 <0.1 || <0.1 40662-2 121%

Dieldrin mg/kg 40662-21 <0.1 || <0.1 40662-2 126%

Endrin mg/kg 40662-21 <0.1 || <0.1 40662-2 112%

pp-DDD mg/kg 40662-21 <0.1 || <0.1 40662-2 128%

Endosulfan II mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 40662-21 <0.1 || <0.1 40662-2 118%

Methoxychlor mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-21 130 || 133 || RPD: 2 40662-2 113%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Date analysed - 40662-21 07/05/2010 || 07/05/2010 40662-2 07/05/2010

Arochlor 1016 mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 40662-21 <0.1 || <0.1 40662-2 106%

Arochlor 1260 mg/kg 40662-21 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-21 130 || 133 || RPD: 2 40662-2 94%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 40662-21 10/05/10 || 10/05/10 LCS-3 10/05/10

Date analysed - 40662-21 11/05/10 || 11/05/10 LCS-3 11/05/10

Arsenic mg/kg 40662-21 9 || 9 || RPD: 0 LCS-3 105%

Cadmium mg/kg 40662-21 <0.5 || <0.5 LCS-3 102%

Chromium mg/kg 40662-21 18 || 18 || RPD: 0 LCS-3 104%

Copper mg/kg 40662-21 26 || 26 || RPD: 0 LCS-3 107%

Lead mg/kg 40662-21 20 || 20 || RPD: 0 LCS-3 102%

Mercury mg/kg 40662-21 <0.1 || <0.1 LCS-3 96%

Nickel mg/kg 40662-21 9 || 9 || RPD: 0 LCS-3 108%

Zinc mg/kg 40662-21 41 || 38 || RPD: 8 LCS-3 106%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTPH & BTEX in Soil Base + Duplicate + %RPD

Date extracted - 40662-31 7/5/10 || 7/5/10 40662-22 7/5/10

Date analysed - 40662-31 10/5/10 || 10/5/10 40662-22 11/5/10

vTPH C6 - C9 mg/kg 40662-31 <25 || <25 40662-22 115%

Benzene mg/kg 40662-31 <0.5 || <0.5 40662-22 93%

Toluene mg/kg 40662-31 <0.5 || <0.5 40662-22 136%

Ethylbenzene mg/kg 40662-31 <1.0 || <1.0 40662-22 117%

m+p-xylene mg/kg 40662-31 <2.0 || <2.0 40662-22 115%

o-Xylene mg/kg 40662-31 <1.0 || <1.0 40662-22 112%

Surrogate 

aaa-Trifluorotoluene

% 40662-31 118 || 119 || RPD: 1 40662-22 133%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

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

Date extracted - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Date analysed - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

TPH C10 - C14 mg/kg 40662-31 <50 || <50 40662-22 69%

TPH C15 - C28 mg/kg 40662-31 <100 || <100 40662-22 98%

TPH C29 - C36 mg/kg 40662-31 <100 || <100 40662-22 95%

Surrogate o-Terphenyl % 40662-31 89 || 93 || RPD: 4 40662-22 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Date analysed - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Naphthalene mg/kg 40662-31 <0.1 || <0.1 40662-22 115%

Acenaphthylene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 40662-31 <0.1 || <0.1 40662-22 113%

Phenanthrene mg/kg 40662-31 0.1 || 0.1 || RPD: 0 40662-22 116%

Anthracene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 40662-31 <0.1 || <0.1 40662-22 113%

Pyrene mg/kg 40662-31 <0.1 || <0.1 40662-22 119%

Benzo(a)anthracene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 40662-31 <0.1 || <0.1 40662-22 107%

Benzo(b+k)fluoranthene mg/kg 40662-31 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 40662-31 <0.05 || <0.05 40662-22 117%

Indeno(1,2,3-c,d)pyrene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% 40662-31 114 || 106 || RPD: 7 40662-22 109%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Date analysed - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

HCB mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 40662-31 <0.1 || <0.1 40662-22 108%

gamma-BHC mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 40662-31 <0.1 || <0.1 40662-22 101%

Heptachlor mg/kg 40662-31 <0.1 || <0.1 40662-22 110%

delta-BHC mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 40662-31 <0.1 || <0.1 40662-22 108%

Heptachlor Epoxide mg/kg 40662-31 <0.1 || <0.1 40662-22 111%

gamma-Chlordane mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 40662-31 <0.1 || <0.1 40662-22 99%

Dieldrin mg/kg 40662-31 <0.1 || <0.1 40662-22 119%

Endrin mg/kg 40662-31 <0.1 || <0.1 40662-22 108%

pp-DDD mg/kg 40662-31 <0.1 || <0.1 40662-22 108%

Endosulfan II mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 40662-31 <0.1 || <0.1 40662-22 105%

Methoxychlor mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-31 122 || 129 || RPD: 6 40662-22 125%

Page 53 of  55Page 53 of  55Envirolab Reference:Envirolab Reference: 4066240662

Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Date analysed - 40662-31 07/05/2010 || 07/05/2010 40662-22 07/05/2010

Arochlor 1016 mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Arochlor 1221* mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 40662-31 <0.1 || <0.1 40662-22 100%

Arochlor 1260 mg/kg 40662-31 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 40662-31 122 || 129 || RPD: 6 40662-22 82%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - 40662-31 10/05/10 || 10/05/10 40662-2 10/05/10

Date analysed - 40662-31 11/05/10 || 11/05/10 40662-2 11/05/10

Arsenic mg/kg 40662-31 5 || 5 || RPD: 0 40662-2 111%

Cadmium mg/kg 40662-31 <0.5 || <0.5 40662-2 102%

Chromium mg/kg 40662-31 65 || 64 || RPD: 2 40662-2 100%

Copper mg/kg 40662-31 38 || 38 || RPD: 0 40662-2 108%

Lead mg/kg 40662-31 16 || 15 || RPD: 6 40662-2 98%

Mercury mg/kg 40662-31 <0.1 || <0.1 40662-2 78%

Nickel mg/kg 40662-31 73 || 71 || RPD: 3 40662-2 105%

Zinc mg/kg 40662-31 71 || 54 || RPD: 27 40662-2 102%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - [NT] [NT] 40662-22 10/05/10

Date analysed - [NT] [NT] 40662-22 11/05/10

Arsenic mg/kg [NT] [NT] 40662-22 110%

Cadmium mg/kg [NT] [NT] 40662-22 104%

Chromium mg/kg [NT] [NT] 40662-22 106%

Copper mg/kg [NT] [NT] 40662-22 117%

Lead mg/kg [NT] [NT] 40662-22 102%

Mercury mg/kg [NT] [NT] 40662-22 86%

Nickel mg/kg [NT] [NT] 40662-22 108%

Zinc mg/kg [NT] [NT] 40662-22 109%
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Client Reference:Client Reference: 107622059, Penrith107622059, Penrith

Report Comments:Report Comments:

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

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

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

Sample 11; Chrysotile & amosite found embedded in several fragments of fibre cement (total weight 0.031g).Sample 11; Chrysotile & amosite found embedded in several fragments of fibre cement (total weight 0.031g).

It is estimated that plaster or fibre cement sheet can contain up to 15% chrysotile & amosite asbestos fibresIt is estimated that plaster or fibre cement sheet can contain up to 15% chrysotile & amosite asbestos fibres

by weight.  This gives up to 0.0046g of chrysotile & amosite fibres, which in 25g of soil gives 0.185g/kg.by weight.  This gives up to 0.0046g of chrysotile & amosite fibres, which in 25g of soil gives 0.185g/kg.

Asbestos was analysed by Approved Identifier: Asbestos was analysed by Approved Identifier: Matt MansfieldMatt Mansfield

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

INS: Insufficient sample for this testINS: Insufficient sample for this test NT: Not testedNT: Not tested PQL: Practical Quantitation LimitPQL: Practical Quantitation Limit <: Less than<: Less than >: Greater than>: Greater than

RPD: Relative Percent DifferenceRPD: Relative Percent Difference NA: Test not requiredNA: Test not required LCS: Laboratory Control SampleLCS: Laboratory Control Sample NR: Not requestedNR: Not requested

Quality Control DefinitionsQuality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria:Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrixto meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

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

Duplicates: <5xPQL - any RPD is acceptable;Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% 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 Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for 

SVOC and speciated phenols is acceptable.SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for Surrogates: 60-140% is acceptable for general organics and 10-140% for 
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 4099040990
Client:Client:

Golder AssociatesGolder Associates

124 Pacific Highway124 Pacific Highway

St LeonardsSt Leonards

NSWNSW 20652065

Attention:Attention: Ian McLennan / Ralph Erni / Ben CaruanaIan McLennan / Ralph Erni / Ben Caruana

Sample log in details:Sample log in details:

Your Reference:Your Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

No. of samples:No. of samples: 5 Waters5 Waters

Date samples received:Date samples received: 14/05/1014/05/10

Date completed instructions received:Date completed instructions received: 14/05/1014/05/10

Analysis Details:Analysis Details:

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

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

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

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

Report Details:Report Details:

Date results requested by:Date results requested by: 21/05/1021/05/10

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

Issue Date:Issue Date: 20/05/1020/05/10

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

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

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

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

Results Approved By:Results Approved By:
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

vTPH & BTEX in Water 

Our Reference: UNITS 40990-1 40990-2 40990-3 40990-4 40990-5

Your Reference ------------- MW 102 BH C BH F BH I DUPA

Date Sampled ------------ 13/05/2010 13/05/2010 13/05/2010 13/05/2010 13/05/2010

Type of sample Water Water Water Water Water

Date extracted - 16/5/10 16/5/10 16/5/10 16/5/10 16/5/10 

Date analysed - 16/5/10 16/5/10 16/5/10 16/5/10 16/5/10 

TPH C6 - C9 µg/L <10 <10 <10 45 48 

Benzene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 

Toluene µg/L <1.0 <1.0 <1.0 <1.0 <1.0 

Ethylbenzene µg/L <1.0 <1.0 <1.0 4.4 3.8 

m+p-xylene µg/L 3.0 <2.0 <2.0 25 29 

o-xylene µg/L 1.2 <1.0 <1.0 18 15 

Surrogate Dibromofluoromethane % 128 125 122 127 123 

Surrogate toluene-d8 % 96 97 96 98 95 

Surrogate 4-BFB % 97 97 97 98 100 
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

sTPH in Water (C10-C36) 

Our Reference: UNITS 40990-1 40990-2 40990-3 40990-4 40990-5

Your Reference ------------- MW 102 BH C BH F BH I DUPA

Date Sampled ------------ 13/05/2010 13/05/2010 13/05/2010 13/05/2010 13/05/2010

Type of sample Water Water Water Water Water

Date extracted - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

Date analysed - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

TPH C10 - C14 µg/L <50 <50 <50 340 280 

TPH C15 - C28 µg/L <100 <100 <100 <100 <100 

TPH C29 - C36 µg/L <100 <100 <100 <100 <100 

Surrogate o-Terphenyl % 91 97 102 96 97 
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

PAHs in Water

Our Reference: UNITS 40990-1 40990-2 40990-3 40990-4 40990-5

Your Reference ------------- MW 102 BH C BH F BH I DUPA

Date Sampled ------------ 13/05/2010 13/05/2010 13/05/2010 13/05/2010 13/05/2010

Type of sample Water Water Water Water Water

Date extracted - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

Date analysed - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

Naphthalene µg/L <1 <1 <1 <1 <1 

Acenaphthylene µg/L <1 <1 <1 <1 <1 

Acenaphthene µg/L <1 <1 <1 <1 <1 

Fluorene µg/L <1 <1 <1 <1 <1 

Phenanthrene µg/L <1 <1 <1 <1 <1 

Anthracene µg/L <1 <1 <1 <1 <1 

Fluoranthene µg/L <1 <1 <1 <1 <1 

Pyrene µg/L <1 <1 <1 <1 <1 

Benzo(a)anthracene µg/L <1 <1 <1 <1 <1 

Chrysene µg/L <1 <1 <1 <1 <1 

Benzo(b+k)fluoranthene µg/L <2 <2 <2 <2 <2 

Benzo(a)pyrene µg/L <1 <1 <1 <1 <1 

Indeno(1,2,3-c,d)pyrene µg/L <1 <1 <1 <1 <1 

Dibenzo(a,h)anthracene µg/L <1 <1 <1 <1 <1 

Benzo(g,h,i)perylene µg/L <1 <1 <1 <1 <1 

Surrogate p-Terphenyl-d14 % 119 125 140 122 126 
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

HM in water - dissolved 

Our Reference: UNITS 40990-1 40990-2 40990-3 40990-4 40990-5

Your Reference ------------- MW 102 BH C BH F BH I DUPA

Date Sampled ------------ 13/05/2010 13/05/2010 13/05/2010 13/05/2010 13/05/2010

Type of sample Water Water Water Water Water

Date prepared - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

Date analysed - 17/5/10 17/5/10 17/5/10 17/5/10 17/5/10 

Arsenic-Dissolved µg/L <1 <1 <1 <1 <1 

Cadmium-Dissolved µg/L <0.1 <0.1 <0.1 <0.1 <0.1 

Chromium-Dissolved µg/L <1 <1 <1 <1 <1 

Copper-Dissolved µg/L 1 1 2 2 2 

Lead-Dissolved µg/L <1 <1 <1 <1 <1 

Mercury-Dissolved µg/L <0.5 <0.5 <0.5 <0.5 <0.5 

Nickel-Dissolved µg/L 3 3 9 28 26 

Zinc-Dissolved µg/L 2 2 7 19 17 
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

Miscellaneous Inorganics 

Our Reference: UNITS 40990-1 40990-2 40990-3 40990-4 40990-5

Your Reference ------------- MW 102 BH C BH F BH I DUPA

Date Sampled ------------ 13/05/2010 13/05/2010 13/05/2010 13/05/2010 13/05/2010

Type of sample Water Water Water Water Water

Date prepared - 14/5/2010 14/5/2010 14/5/2010 14/5/2010 [NT]

Date analysed - 18/5/2010 18/5/2010 18/5/2010 18/5/2010 [NT]

pH pH Units 6.5 6.8 6.9 6.8 [NT]

Electrical Conductivity µS/cm 25,000 27,000 25,000 31,000 [NT]

Chloride, Cl mg/L 8,000 8,600 8,400 11,000 [NT]

Sulphate, SO4 mg/L 1,800 1,900 1,400 1,700 [NT]
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

Method ID Methodology Summary

  GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS.

 

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

by GC-FID.

 

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

GC-MS.

 

  Metals.22 

ICP-MS

Determination of various metals by ICP-MS. 

 

  Metals.21 

CV-AAS

Determination of Mercury by Cold Vapour AAS. 

 

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

 

  LAB.2 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with 

APHA2510 20th ED and Rayment & Higginson.

 

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

4110-B.
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

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

Recovery

vTPH & BTEX in Water Base ll Duplicate ll %RPD

Date extracted - 16/5/10 [NT] [NT] LCS-W1 16/5/10

Date analysed - 16/5/10 [NT] [NT] LCS-W1 16/5/10

TPH C6 - C9 µg/L 10 GC.16 <10 [NT] [NT] LCS-W1 103%

Benzene µg/L 1 GC.16 <1.0 [NT] [NT] LCS-W1 126%

Toluene µg/L 1 GC.16 <1.0 [NT] [NT] LCS-W1 105%

Ethylbenzene µg/L 1 GC.16 <1.0 [NT] [NT] LCS-W1 97%

m+p-xylene µg/L 2 GC.16 <2.0 [NT] [NT] LCS-W1 94%

o-xylene µg/L 1 GC.16 <1.0 [NT] [NT] LCS-W1 93%

Surrogate 

Dibromofluoromethane

% GC.16 111 [NT] [NT] LCS-W1 126%

Surrogate toluene-d8 % GC.16 104 [NT] [NT] LCS-W1 102%

Surrogate 4-BFB % GC.16 95 [NT] [NT] LCS-W1 91%

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

Recovery

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

Date extracted - 17/5/10 [NT] [NT] LCS-W1 17/5/10

Date analysed - 17/5/10 [NT] [NT] LCS-W1 17/5/10

TPH C10 - C14 µg/L 50 GC.3 <50 [NT] [NT] LCS-W1 76%

TPH C15 - C28 µg/L 100 GC.3 <100 [NT] [NT] LCS-W1 117%

TPH C29 - C36 µg/L 100 GC.3 <100 [NT] [NT] LCS-W1 91%

Surrogate 

o-Terphenyl 

% GC.3 85 [NT] [NT] LCS-W1 89%

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 17/5/10 [NT] [NT] LCS-W2 17/5/10

Date analysed - 17/5/10 [NT] [NT] LCS-W2 17/5/10

Naphthalene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 85%

Acenaphthylene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Acenaphthene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Fluorene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 95%

Phenanthrene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 95%

Anthracene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Fluoranthene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 89%

Pyrene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 100%

Benzo(a)anthracene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

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

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Chrysene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 96%

Benzo(b+k)fluoranthene µg/L 2 GC.12 

subset

<2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene µg/L 1 GC.12 

subset

<1 [NT] [NT] LCS-W2 102%

Indeno(1,2,3-c,d)pyrene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene µg/L 1 GC.12 

subset

<1 [NT] [NT] [NR] [NR]

Surrogate 

p-Terphenyl-d14 

% GC.12 

subset

124 [NT] [NT] LCS-W2 128%

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 - 17/05/2

010

40990-1 17/5/10 || 17/5/10 LCS-3 17/5/10

Date analysed - 17/05/2

010

40990-1 17/5/10 || 17/5/10 LCS-3 17/5/10

Arsenic-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 <1 || <1 LCS-3 100%

Cadmium-Dissolved µg/L 0.1 Metals.22 

ICP-MS

<0.1 40990-1 <0.1 || 0.2 LCS-3 109%

Chromium-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 <1 || 1 LCS-3 99%

Copper-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 1 || 5 || RPD: 133 LCS-3 91%

Lead-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 <1 || <1 LCS-3 100%

Mercury-Dissolved µg/L 0.5 Metals.21 

CV-AAS

<0.5 40990-1 <0.5 || <0.5 LCS-3 102%

Nickel-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 3 || 5 || RPD: 50 LCS-3 91%

Zinc-Dissolved µg/L 1 Metals.22 

ICP-MS

<1 40990-1 2 || 10 || RPD: 133 LCS-3 96%
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

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

Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 14/5/20

10

[NT] [NT] LCS-2 14/5/2010

Date analysed - 18/5/20

10

[NT] [NT] LCS-2 18/5/2010

pH pH Units LAB.1 [NT] [NT] [NT] LCS-2 98%

Electrical Conductivity µS/cm 1 LAB.2 <1.0 [NT] [NT] LCS-2 99%

Chloride, Cl mg/L 0.5 LAB.81 <0.50 [NT] [NT] LCS-2 90%

Sulphate, SO4 mg/L 0.5 LAB.81 <0.50 [NT] [NT] LCS-2 87%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

HM in water - dissolved Base + Duplicate + %RPD

Date prepared - [NT] [NT] 40990-2 17/5/10

Date analysed - [NT] [NT] 40990-2 17/5/10

Arsenic-Dissolved µg/L [NT] [NT] 40990-2 112%

Cadmium-Dissolved µg/L [NT] [NT] 40990-2 92%

Chromium-Dissolved µg/L [NT] [NT] 40990-2 100%

Copper-Dissolved µg/L [NT] [NT] 40990-2 86%

Lead-Dissolved µg/L [NT] [NT] 40990-2 80%

Mercury-Dissolved µg/L [NT] [NT] 40990-2 99%

Nickel-Dissolved µg/L [NT] [NT] 40990-2 86%

Zinc-Dissolved µg/L [NT] [NT] 40990-2 96%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Miscellaneous Inorganics Base + Duplicate + %RPD

Date prepared - [NT] [NT] LCS-1 14/5/2010

Date analysed - [NT] [NT] LCS-1 18/5/2010

pH pH Units [NT] [NT] [NR] [NR]

Electrical Conductivity µS/cm [NT] [NT] [NR] [NR]

Chloride, Cl mg/L [NT] [NT] LCS-1 87%

Sulphate, SO4 mg/L [NT] [NT] LCS-1 86%
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Client Reference:Client Reference: 107622059, Nepean Hospital107622059, Nepean Hospital

Report Comments:Report Comments:

Asbestos was analysed by Approved Identifier: Asbestos was analysed by Approved Identifier: Not applicable for this jobNot applicable for this job

Asbestos was authorised by Approved Signatory: Asbestos was authorised by Approved Signatory: Not applicable for this jobNot applicable for this job

INS: Insufficient sample for this testINS: Insufficient sample for this test NT: Not testedNT: Not tested PQL: Practical Quantitation LimitPQL: Practical Quantitation Limit <: Less than<: Less than >: Greater than>: Greater than

RPD: Relative Percent DifferenceRPD: Relative Percent Difference NA: Test not requiredNA: Test not required LCS: Laboratory Control SampleLCS: Laboratory Control Sample NR: Not requestedNR: Not requested

Quality Control DefinitionsQuality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

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

Laboratory Acceptance Criteria:Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequencyDuplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrixto meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

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

Duplicates: <5xPQL - any RPD is acceptable;Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% 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 Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for 

SVOC and speciated phenols is acceptable.SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for Surrogates: 60-140% is acceptable for general organics and 10-140% for 
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PHASE I & II ENVIRONMENTAL SITE ASSESSMENT - PENRITH 
HEALTH CAMPUS 

  

1st July 2010 
Report No. 107622059-003-R-Rev0 9 

 

APPENDIX H  
Summary Results Tables 
 



Sample Location Sample Depth 
(m bgl) Sample Date Sample Matrix

Primary Soil Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base Metals TPH BTEX PAH OCP PCB Asbestos
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND Metals TPH BTEX PAH OCP PCB Asbestos
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT Metals TPH BTEX PAH OCP PCB
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT Metals TPH BTEX PAH OCP PCB Asbestos
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT Metals TPH BTEX PAH OCP PCB
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY Metals TPH BTEX PAH OCP PCB
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT Metals TPH BTEX PAH OCP PCB Asbestos
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT Metals TPH BTEX PAH OCP PCB
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT Metals TPH BTEX PAH OCP PCB
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND Metals TPH BTEX PAH OCP PCB
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB Asbestos
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND Metals TPH BTEX PAH OCP PCB
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND Metals TPH BTEX PAH OCP PCB Asbestos
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND Metals TPH BTEX PAH OCP PCB
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL Metals Metals TCLP TPH BTEX PAH OCP PCB
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB pH EC Sulfate & Chloride CEC
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL Metals TPH BTEX PAH OCP PCB
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB Asbestos
BHF-3 0.9-1.0 30/04/2010 Silty CLAY Metals TPH BTEX PAH OCP PCB
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT Metals TPH BTEX PAH OCP PCB EC CEC
BH8-3 0.5-0.6 30/04/2010 Clayey SILT Metals TPH BTEX PAH OCP PCB
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT Metals TPH BTEX PAH OCP PCB Asbestos

BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT Metals TPH BTEX PAH OCP PCB
BH10-2 0.3-0.4 3/05/2010 Silty CLAY Metals TPH BTEX PAH OCP PCB
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT Metals TPH BTEX PAH OCP PCB Asbestos
BH11-2 0.25-0.35 30/04/2010 Silty CLAY Metals TPH BTEX PAH OCP PCB
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT Metals TPH BTEX PAH OCP PCB
BH12-3 0.65-0.75 3/05/2010 CLAY Metals TPH BTEX PAH OCP PCB pH EC Sulfate & Chloride CEC
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY Metals Metals TCLP TPH BTEX PAH OCP PCB Asbestos
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB
BH13-2 0.6-0.7 29/04/2010 Silty CLAY Metals TPH BTEX PAH OCP PCB
BH13-3 1.0-1.1 29/04/2010 CLAY Metals TPH BTEX PAH OCP PCB
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY Metals TPH BTEX PAH OCP PCB Asbestos
BH14-2 0.5-0.6 29/04/2010 CLAY Metals TPH BTEX PAH OCP PCB
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT Metals TPH BTEX PAH OCP PCB Asbestos
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY Metals TPH BTEX PAH OCP PCB
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND Metals Metals TCLP TPH BTEX PAH OCP PCB Asbestos
BHI-2 0.9-1.0 29/04/2010 Silty CLAY Metals TPH BTEX PAH OCP PCB EC CEC

MW102 - 13/05/2010 Groundwater Metals TPH BTEX PAH pH EC Sulfate & Chloride
BHC - 13/05/2010 Groundwater Metals TPH BTEX PAH pH EC Sulfate & Chloride
BHF - 13/05/2010 Groundwater Metals TPH BTEX PAH pH EC Sulfate & Chloride
BHI - 13/05/2010 Groundwater Metals TPH BTEX PAH pH EC Sulfate & Chloride

Field Duplicate Samples
DUPA - - BH13-3 (Soil) Metals TPH BTEX PAH OCP PCB
DUPB - - BH5-1 (Soil) Metals TPH BTEX PAH OCP PCB
DUPC - - BH8-1 (Soil) Metals TPH BTEX PAH OCP PCB
DUPD - - BH10-2 (Soil) Metals TPH BTEX PAH OCP PCB
DUPA - - BHI (Groundwater) Metals TPH BTEX PAH

Notes

Metals: As, Cd, Cu, Cr, Hg, Ni, Pb, Zn TABLE 1
TPH: Total Petroleum Hydrocarbons ANALYTICAL PROGRAM
BTEX: Benzene, Toluene, Ethyl benzene, Xylene Phase I & II ESA
PAH - Polycyclic Aromatic Hydrocarbons Stage 3A Development - Penrith Health Campus
OCP - Organochlorine Pesticides Health Infrastructure NSW
PCB - Polychlorinated Biphenyls

EC - Electrical Conductivity

CEC - Cation Exchange Capacity

m bgl: metres below ground level

Analytes

Primary Groundwater Samples

107622059-003-Rev0-Tables.xls Golder Associates
Prepared by: JAH Date: 17/05/2010
Checked by: AM Date: 17/05/2010



TPH C6 - C9 TPH C10-C14 TPH C15-C28 TPH C29-C36
Total Positive 
TPH C10-C36

Benzene Toluene Ethylbenzene Xylene            (m 
& p) Xylene (o)

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Sample Sample Depth  
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND <25 <50 <100 120 120 <0.5 <0.5 <1.0 <2.0 <1.0
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHF-3 0.9-1.0 30/04/2010 Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH8-3 0.5-0.6 30/04/2010 Clayey SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH10-2 0.3-0.4 3/05/2010 Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT <25 <50 <100 110 110 <0.5 <0.5 <1.0 <2.0 <1.0
BH11-2 0.25-0.35 30/04/2010 Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH12-3 0.65-0.75 3/05/2010 CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH13-2 0.6-0.7 29/04/2010 Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH13-3 1.0-1.1 29/04/2010 CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH14-2 0.5-0.6 29/04/2010 CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
BHI-2 0.9-1.0 29/04/2010 Silty CLAY <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0

Guidelines for assessing Service Station Sites 65 - - - 1,000 1 130 50

General Solid Waste Criteria without TCLP (DECCW 2009) 650 - - - 10,000 10 288 600

Restricted Solid Waste Criteria without TCLP (DECCW 2009) 2,600 - - - 40,000 40 1,152 2,400
Notes
Figures in bold exceed the Guidelines for Service Station Sites

Figures in bold italics  exceed the General Solid Waste Criteria TABLE 2
Figures in bold underlined italics  exceed the Restricted Solid Waste Criteria SUMMARY OF ANALYTICAL RESULTS
m bgl - meters below ground level SOIL:  TPH and BTEX
'ND' denotes 'Not Detected' Phase I & II ESA
- indicates not analysed or no criteria available Stage 3A Development - Penrith Health Campus
TPH- Total Petroleum Hydrocarbons Health Infrastructure NSW

25

1,000

4,000
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Sample Sample Depth 
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base <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 ND
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND <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 ND
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT <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 ND
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT <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 ND
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT <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 ND
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY <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 ND
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT <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 0.15
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.2 0.2 0.1 0.1 <0.2 0.1 <0.1 <0.1 <0.1 0.8
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT <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 ND
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND <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 ND
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY <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 ND
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <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 ND
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND <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 ND
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY <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 ND
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.3 0.4 0.2 0.3 0.5 0.3 0.2 <0.1 0.2 2.5
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND <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 ND
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <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 0.1
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY <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 ND
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <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 ND
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY <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 ND
BHF-3 0.9-1.0 30/04/2010 Silty CLAY <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 0.2
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT <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 ND
BH8-3 0.5-0.6 30/04/2010 Clayey SILT <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 ND
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT <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 ND
BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT <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 ND
BH10-2 0.3-0.4 3/05/2010 Silty CLAY <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 ND
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT <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 ND
BH11-2 0.25-0.35 30/04/2010 Silty CLAY <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 ND
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT <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 ND
BH12-3 0.65-0.75 3/05/2010 CLAY <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 ND
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY <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 0.1
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <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 ND
BH13-2 0.6-0.7 29/04/2010 Silty CLAY <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 ND
BH13-3 1.0-1.1 29/04/2010 CLAY <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 ND
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY <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 ND
BH14-2 0.5-0.6 29/04/2010 CLAY <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 ND
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT <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 ND
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY <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 ND
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND <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 ND
BHI-2 0.9-1.0 29/04/2010 Silty CLAY <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 ND

NEPM HIL-F Onsite Criteria (Commercial/Industrial) - - - - - - - - - - - 5 - - - 100
General Solid Waste Criteria without TCLP (DECCW 2009) - - - - - - - - - - - 0.8 - - - 200
Restricted Solid Waste Criteria without TCLP (DECCW 2009) - - - - - - - - - - - 3.2 - - - 800
Notes

Figures in bold exceed the NEPM HIL-F Onsite Criteria (Commercial/Industrial) TABLE 3
Figures in bold italics  exceed the General Solid Waste Criteria SUMMARY OF ANALYTICAL RESULTS
Figures in bold underlined italics  exceed the Restricted Solid Waste Criteria SOIL:  PAH
All results are expressed as mg/kg (dry weight) unless otherwise specified Phase I & II ESA
'-' indicates no criteria available Stage 3A Development - Penrith Health Campus
'ND' denotes 'Not Detected' Health Infrastructure NSW
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Sample Sample Depth 
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHF-3 0.9-1.0 30/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH8-3 0.5-0.6 30/04/2010 Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH10-2 0.3-0.4 3/05/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH11-2 0.25-0.35 30/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH12-3 0.65-0.75 3/05/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH13-2 0.6-0.7 29/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH13-3 1.0-1.1 29/04/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH14-2 0.5-0.6 29/04/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BHI-2 0.9-1.0 29/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

NEPM HIL-F Onsite Criteria (Commercial/Industrial) - - - - 50 - - - - - - - -
Notes
Figures in bold exceed the NEPM HIL-F Onsite Criteria (Commercial/Industrial)

All results are expressed as mg/kg (dry weight) unless otherwise specified TABLE 4
'-' indicates no criteria available SUMMARY OF ANALYTICAL RESULTS
'ND' denotes 'Not Detected' SOIL:  OCP
OCP: Organochlorine Pesticides Phase I & II ESA
m bgl: metres below ground level Stage 3A Development - Penrith Health Campus

Health Infrastructure NSW

50 250 1,000
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Sample Sample Depth 
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHF-3 0.9-1.0 30/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH8-3 0.5-0.6 30/04/2010 Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH10-2 0.3-0.4 3/05/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH11-2 0.25-0.35 30/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH12-3 0.65-0.75 3/05/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH13-2 0.6-0.7 29/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH13-3 1.0-1.1 29/04/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH14-2 0.5-0.6 29/04/2010 CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
BHI-2 0.9-1.0 29/04/2010 Silty CLAY <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

NEPM HIL-F Onsite Criteria (Commercial/Industrial) - - - - - - - 50
Notes
Figures in bold exceed the NEPM HIL-F Onsite Criteria (Commercial/Industrial)

All results are expressed as mg/kg (dry weight) unless otherwise specified TABLE 5
'-' indicates no criteria available SUMMARY OF ANALYTICAL RESULTS
'ND' denotes 'Not Detected' SOIL:  PCB
PCB: Polychlorinated Biphenyls Phase I & II ESA
m bgl: metres below ground level Stage 3A Development - Penrith Health Campus

Health Infrastructure NSW
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mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L mg/kg mg/L
Sample 
Location

Sample Depth  
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base 5 <0.5 17 21 14 <0.1 14 43
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND <4 <0.5 19 43 19 <0.1 16 89
BH2-2 0.6-0.7 30/04/2010 FILL: Sandy SILT 9 <0.5 27 40 26 <0.1 15 53
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT 5 <0.5 14 25 22 <0.1 14 62
BH4-1 0.05-0.15 29/04/2010 FILL: Gravelly SILT 6 <0.5 19 65 19 <0.1 39 85
BH4-2 0.4-0.5 29/04/2010 FILL: CLAY 7 <0.5 19 37 26 <0.1 11 48
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT 4 <0.5 29 44 22 <0.1 29 63
BH6-1 0.1-0.2 29/04/2010 FILL: Gravelly SILT 5 <0.5 15 26 20 <0.1 14 67
BH7-1 0.05-0.15 30/04/2010 TOPSOIL: Gravelly SILT <4 <0.5 13 22 24 <0.1 11 70
BH7-2 0.5-0.6 30/04/2010 FILL: Silty SAND <4 <0.5 12 13 15 <0.1 12 47
BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY 7 <0.5 19 83 29 <0.1 16 94
BHA-2 0.5-0.6 3/05/2010 FILL: Silty CLAY 6 <0.5 19 67 36 0.1 14 110
BHB-1 0.5-0.6 30/04/2010 FILL: Clayey SAND <4 <0.5 7 11 13 <0.1 9 39
BHB-3 1.5-1.6 30/04/2010 FILL: Silty CLAY <4 <0.5 20 41 19 0.2 12 62
BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND <4 <0.5 23 12 28 <0.1 7 110
BHC-2 0.9-1.0 3/05/2010 FILL: Silty SAND 6 <0.5 22 34 20 <0.1 19 86
BHD-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL 5 <0.05 <0.5 <0.01 40 <0.01 32 0.05 18 <0.03 <0.1 <0.0005 48 0.05 58 0.7
BHD-3 0.9-1.0 3/05/2010 FILL: Silty CLAY 10 <0.5 16 36 18 <0.1 10 46
BHE-2 0.5-0.6 3/05/2010 FILL: Sandy GRAVEL 12 <0.5 19 44 15 <0.1 31 39
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY 7 <0.5 19 33 26 <0.1 16 82
BHF-3 0.9-1.0 30/04/2010 Silty CLAY 9 <0.5 18 26 20 <0.1 9 41
BH8-1 0.0-0.1 30/04/2010 FILL: Clayey Sandy SILT 6 <0.5 15 21 20 0.4 9 110
BH8-3 0.5-0.6 30/04/2010 Clayey SILT 8 <0.5 21 19 24 <0.1 11 44
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT 8 <0.5 34 28 25 <0.1 19 53

BH10-1 0.05-0.15 3/05/2010 FILL: Sandy SILT 5 <0.5 14 18 17 <0.1 11 53
BH10-2 0.3-0.4 3/05/2010 Silty CLAY 6 <0.5 17 16 18 <0.1 9 38
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT 8 <0.5 20 28 26 <0.1 10 53
BH11-2 0.25-0.35 30/04/2010 Silty CLAY 8 <0.5 22 24 27 <0.1 12 48
BH12-1 0.05-0.15 3/05/2010 FILL: Clayey SILT 8 <0.5 21 26 37 <0.1 13 60
BH12-3 0.65-0.75 3/05/2010 CLAY 6 <0.5 8 20 10 <0.1 4 17
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY 5 <0.05 <0.5 <0.01 65 <0.01 38 0.07 16 <0.03 <0.1 <0.0005 73 0.05 71 0.6
BHH-2 0.5-0.6 3/05/2010 FILL: Silty CLAY 5 <0.5 20 24 16 <0.1 15 38
BH13-2 0.6-0.7 29/04/2010 Silty CLAY 9 <0.5 21 23 25 <0.1 15 39
BH13-3 1.0-1.1 29/04/2010 CLAY 7 <0.5 17 15 13 <0.1 4 17
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY 10 <0.5 21 21 50 <0.1 18 96
BH14-2 0.5-0.6 29/04/2010 CLAY 6 <0.5 12 18 11 <0.1 3 23
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT 8 <0.5 17 48 52 <0.1 28 92
BH16-1 0.1-0.2 29/04/2010 FILL: CLAY 22 <0.5 12 19 23 <0.1 5 58
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND <4 <0.05 <0.5 <0.01 12 <0.01 87 0.07 7 <0.03 <0.1 <0.0005 73 0.2 47 0.7
BHI-2 0.9-1.0 29/04/2010 Silty CLAY 5 <0.5 18 39 12 <0.1 37 36

NEPM HIL-F Onsite Criteria (Commercial/Industrial) 500 - 100 - 500* - 5,000 - 1,500 - 75 - 3,000 - 35,000 -

General Solid Waste Criteria with TCLP (DECCW 2009) 500 5.0 100 1.0 1,900* 5 - - 1,500 5 50 0.2 1,050 2 - -
Restricted Solid Waste Criteria with TCLP (DECCW 2009) 2,000 20 400 4 7,600* 20 - - 6,000 20 200 0.8 4,200 8 - -
Notes

Figures in bold exceed the NEPM HIL-F Onsite Criteria (Commercial/Industrial) TABLE 6
Figures in bold italics  exceed the General Solid Waste Criteria SUMMARY OF ANALYTICAL RESULTS
Figures in bold underlined italics  exceed the Restricted Solid Waste Criteria SOIL:  Heavy Metals
* indictes criteria is for chromium VI Phase I & II ESA
PQL - Practical Quantitation Limit Stage 3A Development - Penrith Health Campus
All total results are expressed as mg/kg (dry weight) unless otherwise specified Health Infrastructure NSW
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Asbestos Respirable 
Fibres

Sample 
Location

Sample Depth  
(m bgl) Sample Date Sample Matrix

Primary Samples
BH1-2 0.25-0.35 30/04/2010 FILL: Road Base ND ND
BH2-1 0.05-0.15 30/04/2010 FILL: Silty SAND ND ND
BH3-1 0.0-0.1 29/04/2010 FILL: Sandy SILT ND ND
BH5-1 0.15-0.25 29/04/2010 FILL: Gravelly SILT ND ND

BHA-1 0.11-0.2 3/05/2010 FILL: Silty CLAY Chrysotile and 
Amosite Asbestos ND

BHC-1 0.3-0.5 3/05/2010 FILL: Silty SAND ND ND
BHF-1 0.1-0.2 30/04/2010 FILL: Silty CLAY ND ND
BH9-2 0.25-0.35 3/05/2010 FILL: Sandy SILT ND ND
BH11-1 0.05-0.15 30/04/2010 FILL: Gravelly SILT ND ND
BHG-2 0.5-0.6 3/05/2010 FILL: Sandy CLAY ND ND
BH14-1 0.1-0.2 29/04/2010 FILL: Silty CLAY ND ND
BH15-2 0.3-0.35 29/04/2010 FILL: Clayey SILT ND ND
BHI-1 0.5-0.6 29/04/2010 FILL: Gravelly SAND ND ND

Notes

'ND' denotes 'Not Detected' TABLE 7
m bgl: metres below ground level SUMMARY OF ANALYTICAL RESULTS

SOIL:  Asbestos
Phase I & II ESA
Stage 3A Development - Penrith Health Campus
Health Infrastructure NSW
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TPH C6 - C9
TPH C10-

C14 

TPH C15-
C28

TPH C29-
C36

Total Positive 
TPH C10-C36

Benzene Toluene Ethylbenzene Xylene  
(m & p) Xylene (o)

µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Sample Sample Depth   
(m bgl) Sample Date Sample Matrix

Primary Samples
MW102 - 13/05/2010 Groundwater <10 <50 <100 <100 ND <1.0 <1.0 <1.0 3.0 1.2

BHC - 13/05/2010 Groundwater <10 <50 <100 <100 ND <1.0 <1.0 <1.0 <2.0 <1.0
BHF - 13/05/2010 Groundwater <10 <50 <100 <100 ND <1.0 <1.0 <1.0 <2.0 <1.0
BHI - 13/05/2010 Groundwater 45 340 <100 <100 340 <1.0 <1.0 4.4 25 18

- - - - - 950 - - - 350
Notes
Figures in bold exceed the ANZECC 2000 Guidelines

m bgl - meters below ground level TABLE 8
'ND' denotes 'Not Detected' SUMMARY OF ANALYTICAL RESULTS
- indicates not analysed or no criteria available GROUNDWATER:  TPH and BTEX
TPH- Total Petroleum Hydrocarbons Phase I & II ESA
BTEX- Benzene, Toluene, Ethyl benzene, Xylene Stage 3A Development - Penrith Health Campus
All results are expressed as micrograms per litre (µg/L) unless otherwise specified Health Infrastructure NSW

ANZECC 2000 Trigger Values for Freshwater (95% species protection)
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µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L

Sample Sample Depth   
(m bgl) Sample Date Sample Matrix

Primary Samples
MW102 - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND

BHC - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND
BHF - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND
BHI - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND

16 - - - - - - - - - - - - - - -
Notes
Figures in bold exceed the ANZECC 2000 Guidelines

m bgl - meters below ground level TABLE 9
'ND' denotes 'Not Detected' SUMMARY OF ANALYTICAL RESULTS
- indicates not analysed or no criteria available GROUNDWATER:  PAH
PAH - Polycyclic aromatic hydrocarbons Phase I & II ESA
All results are expressed as micrograms per litre (µg/L) unless otherwise specified Stage 3A Development - Penrith Health Campus

Health Infrastructure NSW

ANZECC 2000 Trigger Values for Freshwater (95% species protection)
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Sample Sample Depth   
(m bgl) Sample Date Sample Matrix

Primary Samples
MW102 - 13/05/2010 Groundwater <1 <0.1 <1 1 <1 <0.5 3 2

BHC - 13/05/2010 Groundwater <1 <0.1 <1 1 <1 <0.5 3 2
BHF - 13/05/2010 Groundwater <1 <0.1 <1 2 <1 <0.5 9 7
BHI - 13/05/2010 Groundwater <1 <0.1 <1 2 <1 <0.5 28 19

13* 0.2 1.0** 1.4 3.4 0.6*** 11 8.0
Notes
Figures in bold exceed the ANZECC 2000 Guidelines

m bgl - meters below ground level TABLE 10
'ND' denotes 'Not Detected' SUMMARY OF ANALYTICAL RESULTS
- indicates not analysed or no criteria available GROUNDWATER:  HEAVY METALS
All results are expressed as micrograms per litre (µg/L) unless otherwise specified Phase I & II ESA
* Criteria for AsV Stage 3A Development - Penrith Health Campus
** Criteria for CrVI Health Infrastructure NSW
*** Criteria for inorganic Hg
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Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

BH13-3 1.0-1.1 29/04/2010 Soil 7 <0.5 17 15 13 <0.1 4 17
DUPA - 29/04/2010 Soil 7 <0.5 16 22 12 <0.1 6 21

Relative Percent Difference 0.0 N/C 6.1 37.8 8.0 N/C 40.0 21.1

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

BH5-1 0.15-0.25 29/04/2010 Soil 4 <0.5 29 44 22 <0.1 29 63
DUPB - 29/04/2010 Soil 4 <0.5 17 42 19 <0.1 19 62

Relative Percent Difference 0.0 N/C 52.2 4.7 14.6 N/C 41.7 1.6

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

BH8-1 0.0-0.1 30/04/2010 Soil 6 <0.5 15 21 20 0.4 9 110
DUPC - 30/04/2010 Soil 5 <0.5 13 20 19 0.4 9 97

Relative Percent Difference 18.2 N/C 14.3 4.9 5.1 0.0 0.0 12.6

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

BH10-2 0.3-0.4 3/05/2010 Soil 6 <0.5 17 16 18 <0.1 9 38
DUPD - 3/05/2010 Soil 7 <0.5 17 17 15 <0.1 8 32

Relative Percent Difference 15.4 N/C 0.0 6.1 18.2 N/C 11.8 17.1

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

BHI - 13/05/2010 Groundwater <1 <0.1 <1 2 <1 <0.5 28 19
DUPA - 13/05/2010 Groundwater <1 <0.1 <1 2 <1 <0.5 26 17

Relative Percent Difference N/C N/C N/C 0.0 N/C N/C 7.4 11.1

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix TPH C6 - C9 TPH C10 - C14 TPH C15 - C28 TPH C29 - C36 TPH C10 - C36 Benzene Toluene Ethylbenzene Xylene       

(m & p) Xylene (o)Location (m bgl) p p 6 9 10 14 15 28 29 36 10 36 y (m & p) y ( )

BH13-3 1.0-1.1 29/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
DUPA - 29/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix TPH C6 - C9 TPH C10 - C14 TPH C15 - C28 TPH C29 - C36 TPH C10 - C36 Benzene Toluene Ethylbenzene Xylene       

(m & p) Xylene (o)

BH5-1 0.15-0.25 29/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
DUPB - 29/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix TPH C6 - C9 TPH C10 - C14 TPH C15 - C28 TPH C29 - C36 TPH C10 - C36 Benzene Toluene Ethylbenzene Xylene       

(m & p) Xylene (o)

BH8-1 0.0-0.1 30/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
DUPC - 30/04/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix TPH C6 - C9 TPH C10 - C14 TPH C15 - C28 TPH C29 - C36 TPH C10 - C36 Benzene Toluene Ethylbenzene Xylene       

(m & p) Xylene (o)

BH10-2 0.3-0.4 3/05/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0
DUPD - 3/05/2010 Soil <25 <50 <100 <100 ND <0.5 <0.5 <1.0 <2.0 <1.0

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix TPH C6 - C9 TPH C10 - C14 TPH C15 - C28 TPH C29 - C36 TPH C10 - C36 Benzene Toluene Ethylbenzene Xylene       

(m & p) Xylene (o)

BHI - 13/05/2010 Groundwater 45 340 <100 <100 340 <1.0 <1.0 4.4 25 18
DUPA - 13/05/2010 Groundwater 48 280 <100 <100 280 <1.0 <1.0 3.8 29 15

Relative Percent Difference 6.5 19.4 N/C N/C 19.4 N/C N/C 14.6 14.8 18.2

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix
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BH13-3 1.0-1.1 29/04/2010 Soil <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 ND
DUPA - 29/04/2010 Soil <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 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix
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BH5-1 0.15-0.25 29/04/2010 Soil <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 0.15
DUPB - 29/04/2010 Soil <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 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C 0.0# N/C N/C N/C 0.0# N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix
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BH8-1 0.0-0.1 30/04/2010 Soil <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 ND
DUPC - 30/04/2010 Soil <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 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix
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BH10-2 0.3-0.4 3/05/2010 Soil <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 ND
DUPD - 3/05/2010 Soil <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 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C

Sample 
Location

Sample Depth 
(m bgl) Sample Date Sample Matrix
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BHI - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND
DUPA - 13/05/2010 Groundwater <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2 <1 <1 <1 <1 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C
Notes

All soil results expressed as mg/kg unless otherwise specified TABLE 11 (1 of 2)
All groundwater results expressed in µg/L unless otherwise specified SUMMARY OF ANALYTICAL RESULTS
Relative Percent Difference is estimated by [(S1-S2)/(S1+S2)]*200 SOIL:  Quality Assurance and Quality Control
N/C indicates that an RPD could not be calculated as one or both results were non-detects Phase I & II ESA
# indicates that the RPD was calculated using  laboratory detection limits Stage 3A Development - Penrith Health Campus
Numbers in bold exceed the 50% RPD Health Infrastructure NSW
'ND' denotes 'Not Detected'

m bgl: metres below ground level
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H
C

B

al
ph

a-
B

H
C

ga
m

m
a-

B
H

C

be
ta

-B
H

C

H
ep

ta
ch

lo
r

de
lta

-B
H

C

A
ld

rin

D
ie

ld
rin

ep
ta

ch
lo

r E
po

xi
de

am
m

a-
C

hl
or

da
ne

al
ph

a-
C

hl
or

da
ne

E
nd

os
ul

fa
n 

I

E
nd

rin

E
nd

os
ul

fa
n 

II

pp
-D

D
E

pp
-D

D
D

pp
-D

D
T

E
nd

rin
 A

ld
eh

yd
e

nd
os

ul
fa

n 
S

ul
ph

at
e

M
et

ho
xy

ch
lo

r

107622059-003-Rev0-Tables.xls Golder Associates
Prepared by: JAH Date: 17/05/2010

Checked by: AM Date: 17/05/2010

H
ep ga al E

E
nd

BH13-3 1.0-1.1 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DUPA - 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C
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BH5-1 0.15-0.25 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DUPB - 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C
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BH8-1 0.0-0.1 30/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1BH8 1 0.0 0.1 30/04/2010 Soil 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
DUPC - 30/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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BH10-2 0.3-0.4 3/05/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DUPD - 3/05/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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BH13-3 1.0-1.1 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND
DUPA - 29/04/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C
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DUPD - 3/05/2010 Soil <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

Relative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/CRelative Percent Difference N/C N/C N/C N/C N/C N/C N/C N/C
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All soil results expressed as mg/kg unless otherwise specified TABLE 11 (2 of 2)
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N/C i di t th t RPD ld t b l l t d b th lt d t t Phase I & II ESAN/C indicates that an RPD could not be calculated as one or both results were non-detects Phase I & II ESA
# indicates that the RPD was calculated using  laboratory detection limits Stage 3A Development - Penrith Health Campus
Numbers in bold exceed the 50% RPD Health Infrastructure NSW
'ND' denotes 'Not Detected'
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Unit Waste Classification2 

Depth to Base of (m)1 

Proposed Mental Health Unit Proposed Oral Health Unit Proposed Maintenance Depot 

BHA BHB BHC BHD BHE BHF BHG BHH BHI 

Asphalt/Concrete GSW3 0.11 0.1 0.1 - 0.06 - 0.03 0.03 0.05 

Fill / Topsoil GSW3 0.8 2.1 1.0 0.8 0.6 0.9 0.7 0.8 0.8 

Residual VENM4 / GSW 2.1 - 2.0 1.9 1.5 2.1 1.3 1.3 4.0 

Rock Unit 1 
Class V 

VENM4 / GSW 2.75 2.8 4.35 2.8 1.7 3.5 2.0 1.6 6.6 

Rock Unit 2 
Class IV 

VENM4 / GSW - - 8.7 - - 5.25 - - 10.5 

Rock Unit 3  
Class IV-III 

VENM4 / GSW - - >10.0 - - >7.5 - - >11.15 

End Depth of Borehole (m)  2.75 2.8 10.0 2.8 1.7 7.5 2.0 1.3 11.15 

1 Depths are taken are referenced from the ground surface level at the time of the investigations.  This level may vary due to demolition or filling processes as part of the Stage 3 construction works. 
2 Fill at BHA classifies as Special Waste (Asbestos).  Extent of affected soil to be determined by qualified hygienist. 
3 General Solid Waste. 
4 Virgin Excavated Natural Material. 
 

TABLE 12 
SUMMARY OF UNIT DEPTH AND 
SOIL CLASSIFICATION AT 
INDIVIDUAL BOREHOLE 
LOCATIONS  
Phase I & II ESA 
Stage 3A Development - Penrith Health Campus 
Health Infrastructure NSW 
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1.0 INTRODUCTION 
Golder Associates Pty Ltd (Golder Associates) has undertaken a review of data quality for the Site 
investigation works associated with the Stage 3A development of the Penrith Health Campus.  The review 
includes an assessment of the soil sampling procedures and the laboratory analysis results provided by 
Envirolab Services Pty Ltd (ELS). 
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2.0 SAMPLING METHODOLOGY 
Sampling was carried out in accordance with Golder standard sampling procedures. 

2.1 Sampling Team 
The sampling was undertaken by Engineering Geologist Ben Caruana and Environmental Scientist Mitch 
Blencowe based in the Sydney office of Golder.  Soil samples were collected on 29th and 30th April 2010 and 
3rd and 15th May 2010. 

2.2 Sampling Containers 
During soil sampling, Golder Associates used new glass jars provided by the laboratory.  Sample containers 
are generally in accordance with protocols published by the US EPA SW - 846 (US EPA, 1986).   

During groundwater sampling, Golder Associates used new amber glass and plastic bottles provided by the 
contracted laboratory (ELS).  Sample containers were supplied by the lab and were generally in accordance 
with protocols published by the APHA Standard Methods for the Examination of Water & Wastewater (USA 
APHA, 20th Ed.).  The water samples were placed in different types of containers with different preservatives 
for different analytes, this includes: 

 1000ml unpreserved amber glass bottle for TPH and PAH analytes; 

 150ml plastic, nitric acid (HNO3) preserved bottle for metals analytes; and 

 40ml vials, hydrochloric acid (HCL) for BTEX and C6-C9 TPH analytes. 
Containers were labelled to include the following information: 

 Project number; 

 Location of the sample collected (including borehole ID and sample depth); 

 Date of sample collection; and 

 Initials of the sampler. 

2.3 Chain of Custody (COC) Documentation  
A chain of custody record accompanied all samples sent to the laboratory.  A copy of this record was kept 
with the field file and then transferred to the project file when field personnel re-entered the office.  The chain 
of custody records contained the following information:  

 Sample identification (location and depth); 

 Project title/location; 

 Date of sampling; 

 Sample matrix/ type; 

 Signature and name of sampler; 

 Number of containers; 

 Analysis requested; 

 Laboratory used; and 

 Specific comments and remarks.   
Copies of the signed COC are presented with the laboratory certificates in Appendix G. 
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2.4 Sample Splitting Techniques (Duplicates) 
The collection of a duplicate in the field was conducted at the same time as the collection of the primary 
sample, and sample jar was labelled using a predetermined numbering system to enable later identification.  
A duplicate was collected by taking samples at the same depth interval and the same geology strata from the 
sampling device and dividing it into two parts.  The samples were placed in two separate containers for 
laboratory analysis. Three soil duplicates were collected during the fieldwork as follows: 

 DUPA (soil) is a duplicate of sample BH13-3 (depth 1.0-1.1m);  

 DUPB (soil) is a duplicate of sample BH5-1 (depth 0.15-0.25m);  

 DUPC (soil) is a duplicate of sample BH8-1 (depth 0.0-0.1m); 

 DUPD (soil) is a duplicate of sample BH10-2 (depth 0.3-0.4m); and 

 DUPA (groundwater) is a duplicate of sample BHI. 

2.5 Sampling Devices and Methods 
Soil samples were collected directly from SPT tubes or directly from the auger.  A new set of disposable 
Nitrile gloves were used for each sampling interval.  Immediately after collection, samples were placed in 
new jars and stored in ice chests in the field for transit to the laboratory. 

The majority of the samples were collected in duplicate.  The primary sample was retained for selection of 
samples for laboratory analysis.  The duplicate sample was collected in sealed plastic bag for screening of 
volatile organic compounds (VOCs) using a photo-ionisation detector (PID).   

Groundwater samples were obtained by using a low flow peristaltic pump, with new disposable plastic and 
silicon tubing. A new set of disposable Nitrile gloves were used to collect the sample. Immediately after 
collection, the sample was placed in new containers provided by the laboratory with the appropriate 
preservatives and stored in ice chests in the field for transit to the laboratory. 

Golder Associates’ validation of the field work undertaken for the sampling of soil has been conducted under 
the Golder Associates Quality System which operates in accordance with ISO 9001:2000 and ISO 
14001:1996.  

2.6 Sample Preservation, Handling and Transport  
After sampling, sample containers were stored in ice chests and kept cold and transported to Golder 
Associates office for sorting and selection of samples prior to dispatch to the laboratory under appropriate 
Chain of Custody (CoC) documentation.  Authorised laboratory personnel were required to confirm the 
integrity of the samples on receipt by signing and dating the chain of custody forms.  No preservation 
chemicals were required for the soil samples.   

2.7 Field Screening 
The PID is a useful instrument to detect the presence of VOCs especially petroleum hydrocarbons and 
solvents, which are commonly encountered contaminants. 

Field samples were collected in duplicate.  The duplicate samples were sealed and screened for the 
presence of volatile organic compounds using a Minirae 2000 photoionisation detector (PID), fitted with a 
10.6 eV lamp. Prior to use the PID was calibrated in accordance with the manufacturer’s instructions using 
standard isobutylene gas at concentrations of 99.9 ppm.  A copy of the calibration certificate is included in 
Appendix J. 

The soil sample was collected in a sealed plastic bag filled to half its capacity.  The bag was then shaken 
and allowed to stand for about 5 minutes.  The inlet of the PID nose tube was then introduced through the 
plastic bag and the maximum reading on the display recorded.  

Although the PID is useful in detecting ‘hot spots’ and provides qualitative information on the potential for 
contamination with volatile compounds, the technique has several limitations:  
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 The PID works on the principle of ionisation of a compound using an ultraviolet lamp. The lamp must 
have energy higher than the ionisation potential of the compound to be detected.  The ionisation 
potential of a compound is the minimum energy that the compound needs to be ionised.  Hence if the 
PID is fitted with a lamp with energy of 10.6 eV, it will ionise compounds with ionisation potentials less 
than this value. Hence it is important to have some prior indication of the contaminants of concern on 
the Site; 

 The PID will respond cumulatively to multiple compounds simultaneously. The PID reading is the 
additive concentration of all the compounds present.  Hence even if the PID reading is relatively high, 
the concentrations of the several individual compounds which have contributed to the reading may be 
relatively low; 

 Each compound has a ‘response factor’ (the response obtained per mole of the compound being 
detected) which depends on the degree of ionisation and the number of ions produced. Hence the 
response of the PID will vary for different compounds; 

 The nature of the soil is an important factor in the process of partitioning the contaminant between the 
soil matrix and the headspace. The concentration of a contaminant in the headspace will be much 
higher in a sample of contaminated sand from which the contaminant is easily released compared with 
the concentration of the contaminant in a clay to which the contaminant may be more strongly 
adsorbed; and   

 The method of screening varies and there is currently no industry standard adopted.  The method used 
for the present assessment has been found to provide results that are appropriate for the collection of 
field screening data for site contamination assessments. 

2.8 Decontamination 
Soil samples were collected directly from the SPT splits or directly from the auger using a new pair of 
disposable nitrile gloves for each sample.  The SPT splits and auger lengths were decontaminated at 
intervals between sampling events using Golder standard decontamination procedures as set out in the 
Golder Associates Environmental Field Manual.  This included washing the hand auger and SPT splits in a 
solution of phosphate free detergent DeCon 90© and then rinsing with demineralised water prior to reuse.  

The water monitoring equipment used included a 90FLMV multi-parameter water meter (measuring pH, 
temperature, EC, redox potential and DO) and water level meter.  The equipment was rinsed with water 
between each location to minimise cross-contamination. 

Decontamination of groundwater sampling equipment was not required as samples were collected with 
dedicated tubing for each groundwater monitoring well.  The peristaltic Geo-pump© does not come into 
contact with the sample as it utilises dedicated silicon tubing for each individual monitoring well. 
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3.0 SCOPE OF DATA QUALITY ASSURANCE REVIEW 
3.1 Data Quality Measures and Objectives 
The data quality measures for the assessment are as follows: 

1. Accuracy:  A measure of the closeness of the results to the actual values.  Accuracy is assessed 
through the comparison of results produced by the primary and secondary laboratories for the same sample 
and by the measuring of the extent to which an analytical result reflects the known concentration as 
measured by the recovery obtained from internal laboratory spikes. Acceptable data are obtained when 
samples are collected and analysed in accordance with the quality control procedures and the data quality 
objectives i.e. spike recoveries for metals (70-130%) and organics (60-140%) that affect data quality are not 
exceeded. 

2. Precision:  A measure of the repeatability of results by the laboratory.  This is assessed through the 
analysis of internal duplicates. 

3. Completeness: The percentage of acceptable data obtained compared to the amount of data 
needed to achieve a particular level of confidence in the results.   

The following data quality objectives have been set for this assessment program: 

 Accuracy to be in the range for metal spikes 70-130% recovery and organic spikes 60-140% recovery; 

 Accuracy to be in the range for organic surrogate spikes of 60 to 140%; 

 Accuracy/precision to be in the range for internal laboratory duplicates <50%; 

 Precision to be an average of +/- 50% Relative Percentage Difference (RPD); 

 Method blanks less than Laboratory Reporting Limits (LRLs); 

 Duplicates will each be collected at a frequency of at least 1 in 10; 

 Overall completeness should be a minimum of 95%; and 
Limits of Reporting (method sensitivity) should be a maximum of 1/5, and preferably 1/10 of the acceptance 
criteria concentration. 

Golder consider that the data quality objectives have been satisfied when data completeness is greater than 
95%.  A data completeness of less than 95% may be accepted where it can be justified based on unique 
issues such as: 

 The prevailing site conditions; 
 Data confidence “certainty” required; and/or 
 The testing methods adopted. 

In order to assess these objectives, a quality assurance plan has been implemented for both the field 
sampling and laboratory components of the sample collection and analysis.  The following outline the 
general requirement for the project in more detail and provides the basis for the review of the quality 
assurance aspects of the assessment. 

3.2 Field Quality Control Procedures 
3.2.1 Sampling Procedures 
A general outline of the QC procedures for assessment and sampling are indicated below: 

 All soil sampling was undertaken in general accordance with Golder Associates’ standard internal 
procedures; 
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 Field duplicates were collected at a rate of 10% or greater of total samples collected during the 
fieldwork program; and   

 Samples were placed in appropriate sample containers, which were clearly labelled.  Sample containers 
were placed in suitable storage containers and kept cool using ice packs for transport to the laboratory.  
Chain of custody forms were completed and transported to the laboratory with the samples and are 
provided in Appendix G. 

3.2.2 Assessment of Primary Duplicates 
The Primary Duplicates are duplicate samples of the same sample collected during sampling.  The Primary 
Duplicates are labelled differently to the Primary Sample and both are submitted to the primary laboratory for 
analysis.  The Primary Duplicate provides a measure of the precision of the primary laboratory results.  This 
comparison provides an assessment of the primary laboratory’s accuracy.  Primary Duplicates are required 
to be collected at a frequency of at least 1 in 10 in accordance with Australian Standard AS4482.1-2005. 

The Primary Duplicate results are compared with primary sample results using Relative Percentage 
Differences (RPDs).  RPDs are calculated according to the following formula: 

200
ΒΑ
ΒΑ

% ×
+

−
=RPD  

Where: A is the concentration of the primary laboratory result per analyte and B is the corresponding 
duplicate result. 

RPD values can lie in a range from 0% (indicating perfect correlation between results) to 200% (indicating a 
large divergence in results). 

In calculating RPD values, the following protocols have been adopted according to the particular 
circumstance: 

Where the laboratory has reported results below the detection limit for both the sample and duplicate for a 
particular analyte, the RPD has not been calculated; 

Where the laboratory has reported results below the detection limit for either the sample or the duplicate, a 
RPD has been calculated.  This is performed by using the laboratory limit for the undetected sample, and 
comparing that to the concentration of the detected sample; 

Where the laboratory reports detectable amounts of a contaminant in both the sample and duplicate a RPD 
has been calculated and tabulated; and 

In accordance with the Australian Standard (AS4482.1-2005), acceptably precise results are indicated by 
better than +/- 50% Relative Percentage Difference (RPD) between primary laboratory duplicates. 

3.3 Laboratory Internal Quality Assurance 
The laboratory used for the site investigation works was required to be NATA registered for the analyses 
undertaken.  The laboratory was required to conduct their own internal quality procedures to verify their 
results.  A percentage of the sample population was tested against measurable standards to check that 
methods and results are within acceptable limits.  Spike samples, internal duplicates, surrogate spikes and 
method blanks were required to be used in the laboratory testing programmes to support reported results.  
Details of these results appear in the endorsed results supplied by the laboratory. 

3.3.1 Internal Duplicates 
The primary laboratory, as part of their internal quality assurance, are required to analyse one laboratory 
duplicate per analytical batch or per 20 samples, which ever generates the greater number of laboratory 
duplicates.  The duplicates provide a measure of the precision of the particular analytical method(s) and 
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techniques used by the laboratory.  The duplicates are assessed using the RPD calculation as for field 
duplicates. 

3.3.2 Spike Recovery 
In order to ascertain whether laboratory techniques and equipment are suitable for detecting concentrations 
of particular analytes, samples are analysed for a known quantity of a particular analyte.  The primary 
laboratory, as part of their internal quality assurance, is required to analyse one laboratory spike per 
analytical batch or per 20 samples, whichever generates the greater number of laboratory spikes.  The 
spikes provide a measure of the precision of any particular analytical method(s) and techniques used by the 
laboratory.  The results of this testing should show a high level of agreement between the measured result 
and the dosed concentration.  An acceptable level of correspondence is achieved when measured values lie 
within the range 70-130% for metals and 60-140% for organics of the dosed concentration.  A high level of 
correspondence gives confidence in the precision of the laboratory techniques.   

3.3.3 Surrogate Spikes 
Surrogate spikes are added to all samples requiring analysis for organics prior to extraction.  They are used 
to determine the extraction efficiency.  Surrogates are organic compounds which are similar to the target in 
chemical composition and behaviour in the analytical process, but which are not normally found in 
environmental samples.  An acceptable level of extraction efficiency is 60 to 140%. 

3.3.4 Method Blanks 
Method blanks are performed to verify that none of the concentrations reported are as a result of an analyte 
being contained in solvents or glassware, or through cross contamination during sample preparation and 
handling.  The laboratory is required to analyse one method blank per analytical batch or per 20 samples, 
whichever generates the greater number of method blanks. Results from method blank analysis should be 
less than the limit of reporting for the laboratory across all test groups. 

3.4 Assessment of Quality Assurance 
An assessment of the quality assurance program is required to be made in terms of completeness.  The 
completeness is equal to the percentage of valid quality assurance and quality control results.  The quality 
assurance and quality control results that meet the acceptance criteria include all RPDs less than 50%, 
spikes falling in the range of 70% to 130% for metals and 60-140% for organics, internal laboratory metals 
and organics duplicates <30% and blanks below reporting limits.  Overall completeness should be a 
minimum of 95%. 

Where any of the above objectives are not achieved for particular samples, data qualifiers detailing the 
nature of the quality problem will be attached to data in the results tables, or steps taken to rectify the non 
conformance, if possible. 
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4.0 GENERAL QUALITY ASSURANCE PROCEDURES 
Golder’s validation of the field work undertaken for the assessment of soil has been conducted under the 
Golder Associates Quality System which operates in accordance with ISO 9001:2000 and ISO 14001:1996. 

 Samples were carefully collected in the field to minimise the possibility of cross contamination.  Where 
appropriate, tools and equipment were rinsed, washed and rinsed again with de-mineralised water, 
according to Golder Procedures; 

 The collection of duplicates in the field was conducted at the same time as the collection of the primary 
sample, and sample jars were labelled using a predetermined numbering system to enable later 
identification.  The use of constant identification numbers served to make the labelling and identification 
of samples more consistent and allowed for ease in data manipulation during subsequent analysis; and 

 Samples were collected in the field and placed into cool-boxes with ice until they were submitted to a 
NATA endorsed laboratory for analysis.  A Chain of Custody form detailing the required analysis 
accompanied samples delivered to the laboratory. 

Copies of the laboratory testing certificates for the primary laboratory for all samples are included in 
Appendix G.  The laboratory certificates show the results of the sample analyses and the internal laboratory 
testing.   

4.1 Assessment of Field Quality Assurance 
4.1.1 Primary Duplicates 
The primary soil and groundwater duplicates were tested for a range of analytes consistent with the 
analytical program for the primary samples.  A list of all analytes tested in the primary soil duplicate is 
presented in the main report and duplicate results are summarised in Table 11.  A summary of the duplicate 
analysis rates is presented in Table I1 below. 

A total of 44 primary samples (40 soil and 4 groundwater) were submitted for laboratory analysis of various 
contaminants of concern.   

 Table I1 –Duplicate Analysis Rates 

Analyte No of Primary Samples Intra-laboratory 
Duplicates (Dup) 

Intra-Laboratory 
Duplicates Rate % 

Metals 44 5 11.4% 
Metals TCLP 3 0 0.0% 
TPH 44 5 11.4% 
BTEX 44 5 11.4% 
PAH 44 5 11.4% 
OCP 40 4 10.0% 
PCB 40 4 10.0% 
Asbestos 13 0 0.0% 
Overall Duplicate 
Analyses 

272 28 10.3% 

 

The analysis rate for intra lab duplicates for soil was 10.3%, is above the target of 10% and is thus 
considered acceptable for ensuring good data quality. 

The results of duplicate analysis were assessed by calculating the RPDs between the primary and duplicate 
samples.  An RPD of 0 % represents perfect agreement in results while the maximum level of divergence is 
reflected in an RPD value of 200%.  RPDs cannot be calculated if both results are below the laboratory 
detection limits.  RPDs values are summarised in Table 11.    
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Of the 36 RPDs that could be calculated, 35 values were below the recommended DQO of 50%.  Based 
upon these results the data collected are considered to be of acceptable quality for the purposes of this 
investigation. 

4.2 Assessment of Laboratory Quality Assurance  
In addition to Golder Associates' quality assurance procedures, the primary laboratory conducted its own 
quality procedures to verify their results.  A percentage of the samples analysed were tested against 
measurable standards to check that laboratory methods were working within acceptable limits, spike 
samples, internal duplicates and method blanks were all used in the laboratory testing programs to support 
reported results.   

4.2.1 Laboratory QA/QC Results 
Holding Times 
Review of the analytical certificates indicates that analyses were performed within the required holding times. 

Internal Duplicates 
The primary laboratory ELS performed duplicate testing as part of their internal QA requirements.  RPDs 
were able to be calculated for 53 duplicate pairs.  51 of the RPDs met the acceptance criterion of less than 
50%, with 2 duplicate pairs exceeding the criterion.   

LCS Spike Recovery 
A total of 193 laboratory control sample spike recovery tests were conducted by the laboratory (ELS).  A 
review of the results indicates that all samples provided a recovery within 70-130% for metals and 60-140% 
for organic compounds.   

Surrogate Spike Recovery 
A total of 269 surrogate spike recovery tests were conducted on the soil samples analysed by the laboratory.  
A review of the results indicates that all recovery results were within the adopted criterion range of 60-140%.     

Method Blanks 
The primary laboratory method blanks were tested for the range of contaminants that were analysed in each 
batch, as determined from the COC documentation accompanying the samples.  A total of 103 tests were 
conducted on the blanks analysed by the primary laboratory, with all results reported below the laboratory 
reporting limits.  Overall, the method blank results indicate satisfactory hygiene in sample preparation and 
analysis.   

5.0 ASSESSMENT OF THE OVERALL QUALITY ASSURANCE 
PROGRAM 

An assessment of the Golder Associates quality assurance program for the soil investigation works has been 
made in terms of completeness.  The completeness is equal to the percentage of valid quality assurance and 
quality control results.  The quality assurance and quality control results that meet the acceptance criteria 
include all RPDs less than 50%, spikes falling in the range of 70-130% for metals and 60-140% for organics, 
duplicates <30% for metals and organics and blanks below detection limits.  An overall summary of results of 
the quality assurance program is presented in Table I2. 
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Table I2: Summary of QA/QC Completeness 
QC Sample Type No. of Results Not 

Meeting DQIs 
Total No. of Results Proportion of Results 

Meeting DQIs 
Internal Laboratory 
Duplicates 2 53 96.2% 

Laboratory Spikes 0 193 100% 

Laboratory Surrogates  0 269 100% 

Laboratory Blanks 0 103 100% 

Overall Completeness 2 618 99.7% 
 

Overall, the quality assurance measures exceed the adopted 95% completeness target for the project, and 
the analytical data is considered to provide sufficient basis for conclusions relating to the investigation of the 
Site. 
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LIMITATIONS 

This Document has been provided by Golder Associates Pty Ltd (“Golder”) 
subject to the following limitations: 
 
This Document has been prepared for the particular purpose outlined in 
Golder’s proposal and no responsibility is accepted for the use of this 
Document, in whole or in part, in other contexts or for any other purpose.  
 
The scope and the period of Golder’s Services are as described in Golder’s 
proposal, and are subject to restrictions and limitations.  Golder did not perform 
a complete assessment of all possible conditions or circumstances that may 
exist at the site referenced in the Document.  If a service is not expressly 
indicated, do not assume it has been provided.  If a matter is not addressed, do 
not assume that any determination has been made by Golder in regards to it. 
 
Conditions may exist which were undetectable given the limited nature of the 
enquiry Golder was retained to undertake with respect to the site.  Variations in 
conditions may occur between investigatory locations, and there may be special 
conditions pertaining to the site which have not been revealed by the 
investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.   
 
In addition, it is recognised that the passage of time affects the information and 
assessment provided in this Document.  Golder’s opinions are based upon 
information that existed at the time of the production of the Document.  It is 
understood that the Services provided allowed Golder to form no more than an 
opinion of the actual conditions of the site at the time the site was visited and 
cannot be used to assess the effect of any subsequent changes in the quality of 
the site, or its surroundings, or any laws or regulations.   
 
Any assessments made in this Document are based on the conditions indicated 
from published sources and the investigation described. No warranty is 
included, either express or implied, that the actual conditions will conform 
exactly to the assessments contained in this Document. 
 
Where data supplied by the client or other external sources, including previous 
site investigation data, have been used, it has been assumed that the 
information is correct unless otherwise stated. No responsibility is accepted by 
Golder for incomplete or inaccurate data supplied by others. 
 
Golder may have retained subconsultants affiliated with Golder to provide 
Services for the benefit of Golder.  To the maximum extent allowed by law, the 
Client acknowledges and agrees it will not have any direct legal recourse to, and 
waives any claim, demand, or cause of action against, Golder’s affiliated 
companies, and their employees, officers and directors. 
 
This Document is provided for sole use by the Client and is confidential to it and 
its professional advisers. No responsibility whatsoever for the contents of this 
Document will be accepted to any person other than the Client.  Any use which 
a third party makes of this Document, or any reliance on or decisions to be 
made based on it, is the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of 
decisions made or actions based on this Document. 



 

 

 

 

Golder Associates Pty Ltd 
124 Pacific Highway  
St. Leonards New South Wales  2065 
Australia 
T: +61 2 9478 3900 
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