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1. INTRODUCTION 

This report presents the results of a Contamination, Salinity and Geotechnical assessment for 

the property referred to as Lot 74 DP 208203 No 59 Cudgegong Road Rouse Hill as shown 

on Drawing No 1.  The investigation was commissioned by Mr Raymond Haddad of The 

Wickwood Property Group Pty Ltd.  The scope of works was carried out in general 

accordance with our fee proposal referenced PC14478A dated 3rd February 2014. 

We understand that the proposed development will include construction of residential 

apartment buildings.  At this stage, details of the proposed development are not available 

however it is anticipated that the proposed buildings will have basement carparks.  This study 

is required as a prerequisite to the processing of a Development Application by Council for 

the development of the site.  

The objectives of this study were as follows; 

 To assess if significant subsurface soil contamination is likely to exist on site that 

may present a risk to human health and/or the environment as a result of previous 

and current land use. 

 To assess the salinity of the subsurface soil and the potential adverse impact on 

the proposed development. 

 To assess the subsurface ground conditions including fill thickness, bedrock 

levels and groundwater conditions. 

 To provide comments on site preparation, building platform consideration and 

comments on rock excavation. 

 To provide assessment on the site classification in accordance to AS2870 

“Residential Slabs and Footings”. 

 To provide recommendations on retaining wall and slope batter design. 

 To provide recommendations on suitable footing types including allowable 

bearing capacities for foundation design. 

 To provide preliminary recommendations on pavement design. 
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2. SCOPE OF WORK 

2.1 Contamination Assessment 

The preliminary contamination assessment was performed in general conformance with our 

understanding of the guidelines by the Australian and New Zealand Conservation Council 

(ANZECC), the NSW Environment Protection Authority (NSW EPA) and the Office of 

Environment and Heritage (OEH). 

The scope of work conducted consisted of: 

 A review of available information on the site history from aerial photographs and 

historical titles search from NSW Land and Property Information (LPI),  

 A search of records on previous notices issued by NSW EPA. 

 A search of information on Groundwater Boreholes in the area from the NSW 

Natural Resource Atlas (NRA) 

 A review of Blacktown City Councils Section 149(2) Zoning Certificates 

 An inspection of the site to identify apparent or suspected areas of 

contamination, 

 A review of published information on the subsurface conditions in the general 

area, 

 A limited sampling and laboratory analysis program to detect the presence or 

otherwise of the contaminants of concern 
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2.2 Salinity Assessment 

The salinity assessment was performed in general conformance with our understanding of the 

guidelines prepared by the Department of Land and Water Conservation (Reference 9) and 

the Salinity Code of Practice prepared by Western Sydney Regional Organisation Council 

(Reference 10).  The scope of work conducted consisted of: 

 Excavation of thirty (30) test pits (TP 1 to 30) using a rubber tyred backhoe and 

the test pits were excavated to a maximum depth of 2.4m below existing ground 

surface.   

 Soil sampling of the topsoil and at every change in the soil texture at lower 

depths at selected test pit locations. 

 Laboratory analysis to aid assessment of physical and chemical properties  

2.3 Geotechnical Assessment 

The scope of work for geotechnical investigation included; 

 Excavation of deeper test pits using a rubber tyred backhoe. 

 Hand penetrometer testing on the test pit wall to assess the strength of cohesive 

soil. 

 Visual soil classification and assessment of the insitu material and bedrock level. 

 Soil sampling for testing in our laboratory to assess soil characteristics. 

 Preparing a report providing comments and recommendations on issues such as 

earthworks, site preparation, retaining walls and suitable foundation systems. 
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3. SITE INFORMATION 

3.1 Site Location  

The site is situated on the western side of Cudgegong Road in Rouse Hill about 500m north 

of the Schofields Road and Cudgegong Road intersection and is referred to as Lot 74 DP 

208203 No 59 Cudgegong Road Rouse Hill.  The site is roughly rectangular in shape with an 

approximate frontage of about 70m to Cudgegong Road by about 280m to the rear with an 

approximate site area of 2 hectares. 

The site is within the jurisdiction of Blacktown City Council, Parish of Gidley and County of 

Cumberland.  The site is situated within a rural residential area with surrounding properties 

consisting of semi-rural properties used for residential and agricultural purposes with the 

North West Rail Link Cudgegong train station under construction about 250m to the south of 

the site. 

3.2 Site Topography and Geological Setting 

The site is situated on gently undulating terrain.  Ground surface within the site is 

approximately level and drains slightly to west.  Based on Google Earth, the eastern portion 

of the site is at about Reduced Level (RL) 68m above the Australian Height Datum (AHD) 

and the western portion of the site is at about RL 64m AHD. 

The 1:100,000 Soil Landscape of Penrith (Reference 1) prepared by the Soil Conservation 

Services of NSW indicates the underlying soil to consist of Residual soil of the Blacktown 

Landscape group which is characterised by shallow to moderately deep hard setting clays 

with moderately reactive highly plastic subsoils with poor drainage 

Based on the 1:100,000 geological map of Penrith (Reference 2); the site is mainly underlain 

by Bringelly shale of Wianamatta Group comprise of shale, carbonaceous claystone, 

laminate, coal in parts with Minchinbury Sandstone comprising of fine to medium grained 

quartz lithic sandstone along the ridges. 
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3.3 Hydrogeology 

Topography, surface cover and geology control the hydrogeology of the site.  It is anticipated 

that the majority of the rainfall runoff will flow to the west into a tributary of First Ponds 

Creek situated approximately 1.0 km to the west of the site.  First Ponds Creek flow north 

into the Hawkesbury River. 

Groundwater is also expected to flow in a general direction towards the west and into First 

Ponds Creek.  Due to the relatively impervious nature of the underlying subsurface soil and 

bedrock, rainfall runoff infiltrating through the subsurface soil and bedrock profiles is 

expected to be minimal.   

Based on our local knowledge and previous investigation of the general surrounding area, we 

expect permanent groundwater table to be at a significant depth (i.e. in excess of 3m from 

ground surface.) 

A study of groundwater conditions beneath the site and search of the NSW Governments 

NSW Water Information groundwater database for the region was carried out.  The search 

did not encounter any groundwater bores within 1km from the site.  

3.4 Site Inspection and Description 

A site visit was carried out on the 4th May 2016 by an engineer from GeoEnviro Consultancy 

to observe existing site features and identify obvious or suspected areas of potential 

contamination.  

At the time of our site investigation, the subject site consisted of a single storey residential 

dwelling at the front of the property and appeared to be used for residential purposes. 
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Refer to Drawing No 1 for site feature locations.  The following is a summary of site feature 

noted; 

SITE FEATURE DESCRIPTION 

A Single storey residential dwelling constructed of brick. 

B Open fire pit with some dismantled timber pallets and wood. 

C 
Storage area of metal scaffolding and other miscellaneous metal 

items. 

D Stockpile of bricks approximately 1.5m diameter x 0.5m tall. 

E 
Scattered surface rubbish including brick fragment, tile and 

concrete fragments. 

F Dam embankment. 

G Sunken dam. 

H 
Corrugated metal shelter with pump inside.  Some oil staining on 

the surface. 

I 
Sparsely scattered stockpiles of building debris such as concrete, 

bricks and tiles approximately 0.5m - 1.5m diameter. 

J Stockpile of timber and broken timber pallets. 

K Open faced metal shed with a dirt floor. 

L Animal paddock. 

M Transmission line easement. 

N Footprint of existing large rectangular structure. 

There were no obvious signs of gross ground contamination in the form of odour or 

vegetation distress.  Ground surface appeared undisturbed with no obvious signs of mass 

burial site or previous landfilling activities. 
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4. HISTORICAL INFORMATION 

4.1 Aerial Photographs 

A review of aerial photographs from 1956 to 1994 was carried out.  The following is a 

summary of the observations made from the review. 

Year Reference Description 

1956 NSW 237 

5090 

Run 12 

18.1.56 

The subject site appeared to have been part of the surrounding 

area which was mostly bushland.  It appeared that the 

transmission line easement (Site Feature M) had been 

constructed and runs through the north eastern portion of the 

site. 

The region appeared to be largely undisturbed with only some 

minimal agricultural activities.  

1965 NSW 1408 

5106 

Run 13 

23/9/65 

The site boundaries appeared to have been formed with the 

front portion of the site cleared of trees.  The dam at the rear 

(Site Feature G) was constructed and the front portion of the 

site appeared to have some structures constructed, possibly the 

single storey residential dwelling (Site Feature A). 

The surrounding properties appeared to remain largely 

bushland areas.  The region appeared to have an increase in 

rural residential and some agricultural activities in the region. 

1978 NSW 2710 

379 

Run 8 

29.3.78 

The site was cleared of all remaining trees with the residential 

dwelling (Site Feature A) constructed.  A large rectangular 

structure/building (Site Feature N) appeared to have been 

constructed at the central southern portion of the site. 

The immediate northern and southern properties remained 

bushland with some agricultural activities to the east of the 

property.  The region had a slight increase in agricultural 

activities, with an orchard farm further south of the site. 
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Year Reference Description 

1986 NSW 3529 

180 

Run 14 

3.8.86 

The site appeared unchanged since 1978. 

There was an increase in agricultural activities in the region. 

1994 NSW 4245 

Run 6 

10-10-94 

The large building/structure (Site Feature N) appeared to have 

been removed since 1986 with the remainder of the site 

untouched. 

The region appeared to be unchanged since 1986. 

4.2 Historical Land Titles 

Description of historical information on the previous owners of the site was obtained from 

NSW Land & Property Information (LPI).  The information can often be linked to possible 

land uses and provides an indication of potential contamination on the site.  The following is 

a summary of information obtained of current and previous proprietors (refer to Appendix B). 

Date of Acquisition and term held Registered Proprietor(s) and Occupation 

1901 – 1948 Edwin Stephen Rouse (Esquire) 

1948 – 1956 Nina Beatrice Terry (Married Woman) 

1956 – 1968 Roderick Buchanan Rouse Terry (Farmer) 

Edwin Terrence Terry (Farmer) 

Gerald George Terry (Farmer) 

1968 – 1997 Anton Grgic (Motor Mechanic) 

Blazenka Grgic (Married Woman) 

1997 to date Raymond Arthur Haddad 

Marietta Ann Haddad 

Emil Jabour Haddad 

Millie Haddad 
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4.3 NSW EPA Records 

A search of NSW EPA contaminated land register and licensing register indicate the site to 

have no records kept under the Contaminated Land Management Act 1997 and 

Environmentally Hazardous Chemical Act 1985.  Refer to Appendix B for details of the OEH 

search. 

4.4 Section 149 (2) Zoning Certificate 

A copy of the Section 149 (2) certificate was obtained from Blacktown City Council to 

determine conditions applicable to the site in relation to the Contaminated Land Management 

Act.  Reference may be made to the certificate attached in Appendix C.   

The conditions are as follows; 

 The land to which the certificate relates had not been declared to be 

significantly contaminated land at the date the certificate was issued 

 The land to which the certificate relates had not been subjected to a 

management order at the date the certificate was issued 

 The land to which the certificate relates had not been the subject of an 

approved voluntary management proposal at the date the certificate was 

issued 

 The land to which the certificate relates had not been the subject of an 

ongoing maintenance order at the date the certificate was issued 

 The land to which the certificate relates had not been the subject of a site 

audit statement provided to council 
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5. POTENTIAL FOR CONTAMINATION 

5.1 On-Site Source 

Agricultural Landuse 

Based on land title documents and aerial photographs, the site was owned by farmers in the 

1950’s and therefore the land may have been subjected to agricultural activities such as 

market gardening or other land cultivation activities at some stage in the past. 

Common chemicals that are used in agricultural activities are Organochlorine Pesticides 

(OCP), Organophosphorus Pesticides (OPP), herbicides and fungicides.   OCP is the most 

persistent of these chemicals, with residues lasting in the environment up to 20 years, whilst 

OPP, herbicides and fungicides are less persistent in the environment and therefore not 

considered significant.  Fertilisers used in market gardens can also contain heavy metals 

which are more persistent in the environment. 

Based on the foregoing, it is likely that contamination from pesticides may exist.  Where 

contamination exists, it is likely to be localised and confined to the upper soil profile. 

Buried Fill and Rubbish Fill 

The site appeared to be mainly on natural ground with relatively even surfaces and the test pit 

investigation confirmed the site to be mainly underlain by natural ground.  Thin fill was 

encountered in the central portion of the site in TP 18 consisting of medium plasticity Silty 

Clay with thickness of about 0.3m.  Fill was also encountered on the surface in TP 3 

consisting of Gravelly Clayey Silt/Gravelly Silty Clay with thickness of about 0.3m.  This fill 

contained some foreign inclusions including some tile fragments. 

Based on the above, we consider the risk of the site being impacted by mass rubbish burial 

ground is considered low and if exits, it is likely to be confined to localised areas.  
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Surface Rubbish and Asbestos 

Some surface rubbish was encountered in the central portion of the site (Site Feature D, I and 

J) consisting of a brick stockpile, several stockpiles of concrete, brick and tile fragments, and 

a stockpile of timber.  Some asbestos fragments were encountered on the surface in TP 6 in 

the location of the previous large building (Site Feature N).  There is a possibility of more 

surface asbestos present elsewhere across the site in particular in the previous building 

location.  

Existing Structures 

A review of the land title documents and aerial photographs reveal a previous large 

rectangular building (Site Feature N) in the central southern portion of the site to have been 

constructed and utilised in a period when the owner was a motor mechanic. 

It is therefore possible for the previous large building to have been used as a workshop and 

contamination may be derived from leakage or accidental spillage of mechanical fluids from 

mechanical works.  It is also possible for the previous building to have been used for storage 

of mechanical fluids and other chemicals.  

Common contaminants include Lead, Total Recoverable Hydrocarbons (TRH), Benzene, 

Toluene, Ethyl Benzene, Xylene (BTEX) and Polycyclic Aromatic Hydrocarbons (PAH). 

On this basis, there is a risk for this area to have some contamination associated with leakage 

of chemical/fluids or accidental spillage of chemical/fluids from mechanical works.  If 

contamination exists, it is likely to be confined within the upper subsurface profiles. 

5.2 Off-Site Sources 

The adjoining surrounding properties consist of rural land with no specific land use other 

than residential and possibly for grazing in the past or cultivation of pasture crops.   

On this basis, the risk of off-site migration of contaminants into the subject site from runoff 

from the adjoining neighbouring properties is considered low. 
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6. SAMPLING, ANALYTICAL AND QUALITY PLAN 

6.1 Overview 

The sampling analytical and quality plan has been developed in order to ensure that the data 

collected for this investigation is representative for the site assessment decisions.  The plan 

has been completed in general accordance with the NSW EPA guidelines (Reference 8 and 

17) and includes; 

 Data quality objectives 

 Sampling methodologies and procedures 

 Field screening methods 

 Sample handling, preservation and storage procedures 

 Analytical QA/QC 

6.2 Data Quality Objectives 

The purpose of establishing Data Quality Objectives (DQO) is to ensure that the field 

investigations and subsequent analyses are undertaken in a way that enables the collection 

and reporting of reliable data on which to base the assessment. 

A process for establishing DQOs for a site has been defined by the US EPA. That process has 

been adopted within the Australian Standard: AS 4482.1-2005 and referenced by the National 

Environment Protection (Assessment of Site Contamination) Measure (NEPC, 1999) and the 

Guidelines for the NSW Site Auditor Scheme, 2nd ed (NSW DEC, 2006). 

The DQO process, involves the following seven steps: 

Step 1 State the problem; 

The detailed site investigation is being undertaken in order to ascertain the current 

contamination status of the sites whether contamination present at the site may pose 

an unacceptable health and/or environmental risk under the current land use 

(residential) and whether the sites are suitable for the proposed residential 

development. 
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Step 2 Identify the decision; 

The site investigations are to identify areas of environmental concerns which may be 

the source of potential contamination.  To assess the suitability of the site for future 

residential use, decisions are to be made based on the following questions  

 Is contamination present in soil at concentrations above the 

applicable approved guidelines? 

 Where contamination has occurred, does it have the potential to 

adversely impact on human health and/or environmental receptors? 

 Does the site appear suitable (from a contamination perspective) for 

the current and future proposed land use? 

Step 3 Identify inputs to the decision; 

Data to be inputted to the decision making process will include: 

 Information gained from a review of existing information; 

 Soil sampling at nominated locations (where access is available) across 

the site.  

 Laboratory analytical results for relevant to the area of environmental 

concerns.  

 Appropriate screening-level criteria (investigation thresholds) for soil 

and 

 Quantitative data gained via intrusive sampling and analytical works  

 Assessment of the suitability of the data obtained from sampling an 

analyses as measured against data quality indicators (DQIs).  

 Assessment of analytical results against site suitable human health 

criteria.  

Step 4 Define the study boundaries; 

The lateral boundaries of the study area are the site boundaries, as depicted on the 

drawings. 

The vertical boundary with respect to soil shall be the depth of the deepest soil 

borehole  
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Step 5 Develop a decision rule; 

Project analytical data will be compared to appropriate NSW EPA prepared or 

endorsed guidelines for various land use.   If the concentration of contaminants in the 

soils exceeds the adopted assessment criteria; an assessment of the need to further 

investigate, remediate and or manage the onsite impacts in relation to the proposed 

development will be undertaken.  

On the basis of this initial comparison, plus an assessment of potential contaminant 

exposure pathways, a decision will be made as to whether or not the contamination 

may pose a potential risk, warranting management and/or remediation. 

Step 6 Specify limits on decision errors; and 

Guidance found in ASC NEPM (1999 amended 2013) Schedule B2 regarding 95% 

upper confidence limit (UCL) states that the 95% UCL of the arithmetic mean 

provides a 95% confidence level that the true population mean will be less than or 

equal to this value. Therefore a decision can be made based on a probability that 95% 

of the data collected will satisfy the site acceptance criteria. A limit on decision error 

will be 5% that a conclusive statement may be incorrect.  

Step 7 Optimise the design for obtaining data. 

The sampling program was designed with reference to the desktop works completed 

for the, sites and the known layout of site infrastructure. The sampling program was 

designed to target, those areas of the site where potential contamination was 

identified as being most likely 

6.3 Data Quality Indicators 

To minimise the potential for decision errors, Data Quality Indicators (DQIs) have been 

determined, for completeness, comparability, representativeness, precision and accuracy as 

detailed below; 

The DQIs for sampling techniques and laboratory analysis of collected samples defines the 

acceptable level of error required for this investigation.  
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The data quality objectives will be assessed by reference to data quality indicators as follows: 

 Completeness - defined as the percentage of measurements made which are 

judged to be valid measurements. To ensure data set completeness, the 

following is required:  

 Confirmation that all sampling methodology was completed in 

general accordance with GeoEnviro sampling quality 

assurance plan.  

 Chain of Custody and receipt forms.  

 Results from all Laboratory QA/QC samples (Lab blanks, 

matrix spikes, lab duplicates).  

 NATA accreditation stamp on all laboratory reports  

 Comparability - is the confidence that data may be considered to be 

equivalent for each sampling and analytical event.  It provides a qualitative 

parameter expressing the confidence with which one data set can be 

compared with another.  This is achieved through maintaining a level of 

consistency in techniques used to collect samples and ensuring analysing 

laboratories use consistent analysis techniques and reporting methods. 

Data comparability is maintained by ensuring that:  

 All site sampling events are undertaken following methodologies 

outlined in GeoEnviro Sampling Quality Assurance Plan and 

published guidelines.  

 NATA accredited laboratory methodologies shall be followed on all 

laboratory testing.  

 Representativeness - expresses the degree which sample data accurately and 

precisely represents a characteristic of a population or an environmental 

condition. Representativeness is achieved by collecting samples in an 

appropriate pattern across the site, and by using an adequate number of 

sample locations to characterise the site.  Consistent and repeatable sampling 

techniques and methods are utilised throughout the sampling. 
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It should be noted that the soil sampling program for the current study has 

been limited, and does not comply with the “minimum sampling points 

required for site characterisation based on detecting circular contaminant 

hotspots by using a systematic sampling pattern” (Table A, NSW EPA 

Sampling Design Guidelines). 

 Precision - measures the reproducibility of measurements under a given set 

of conditions. The precision of the data is assessed by calculating the 

Relative Percent Difference (RPD) between duplicate sample pairs. 

RPD(%) = [|C0 – Cd| / C0 + Cd)] x 200 
 

Where    Co =       Analyte concentration of the original sample 

Cd =      Analyte concentration of the duplicate sample 

GeoEnviro adopts nominal acceptance criteria of 30% RPD for field 

duplicates and splits for inorganics and nominal acceptance criteria of 50% 

RPD for field duplicates and splits for organics, however it is noted that this 

will not always be achieved, particularly in heterogenous soil or fill 

materials, or at low analyte concentrations 

 Accuracy - measures the bias in a measurement system or a quantitative 

measure of the closeness of reported date to the true value.  Accuracy can be 

undermined by such factors as field contamination of samples, poor 

preservation of samples, poor sample preparation techniques and poor 

selection of analysis techniques by the analysing laboratory. Accuracy is 

assessed by reference to the analytical results of laboratory control samples, 

laboratory spikes, laboratory blanks and analyses against reference standards.  

The nominal “acceptance limits” on laboratory control samples are defined as 

follows: 

– Laboratory spikes – 70-130% for metals / inorganics 64-140% for organics. 

– Laboratory duplicates – <30% for metals / inorganics, <50% for organics. 

– Laboratory blanks – <practical quantitation limit. 

Accuracy of field works is assessed by examining the level of contamination detected in field 

and equipment blanks. Blanks should return concentrations of all organic analytes as being 

less than the practical quantitation limit of the testing laboratory 
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7. INVESTIGATION METHODOLOGY 

7.1 Field Investigation  

Field investigation included excavation of test pits using a rubber tyred backhoe on the 4th 

May 2016.  A total of thirty test pits (TP 1 to 30) were excavated across the site.  The test pit 

locations are shown on Drawing No 2. 

The test pits were excavated to depths varying from 0.1m to 2.4m below existing ground 

surface.  The test pits were observed for groundwater during and upon completion of the 

excavation.  The field results together with details of the strata encountered are presented in 

Table 1.  

To assess the strength of the subsurface soil, hand penetrometer tests were carried on the test 

pit walls.  The test pits were observed for groundwater during and upon completion of the 

excavation.  The field results together with details of the strata encountered are presented in 

Table 1. 

Environmental soil samples were collected in duplicate from surface and at lower depths and 

one dam water sample (DW1) was taken from the dam (Site Feature G).  GeoEnviro 

Consultancy’s standard procedures were used for sampling and more information on the 

procedures adopted is provided in Appendix A.   

The majority of the samples were made in to a composite in groups of three for the purpose 

of laboratory analysis.  Care was taken to ensure that the samples used in the composite were 

similar in geology and origin.  A composite schedule is presented in Table 2.  Individual 

samples were also taken for laboratory analysis. 
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7.2 Laboratory Analysis 

7.2.1 Contamination Analysis 

As part of the soil sampling program, selected soil samples were submitted to the nominated 

contracted laboratory for analysis of contaminants of potential concern consisting of the 

following; 

 Heavy metals - Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), 

Mercury (Hg), Lead (Pb), Nickel (Ni) and Zinc (Zn) 

 Organochlorine Pesticides (OCP). 

 Polychlorinated Biphenyls (PCB) 

 Total Recoverable Hydrocarbons (TRH) 

 Benzene, Toluene, Ethyl Benzene and Xylene (BTEX) 

 Polycyclic Aromatic Hydrocarbon (PAH) 

 Asbestos 

 pH 

Selected soil samples were made into a composite in groups of three for the purpose of 

laboratory analysis.  Care was taken to ensure that the samples used in the composite were 

similar in geology and origin.  Individual samples were also taken for laboratory analysis.  

The soil analytical schedule completed is presented in Table 2.  The following is a summary 

of analysis undertaken; 

Analytes No of 

Samples 

Samples 

Heavy Metals, 

OCP, PCB 

TPH/BTEX/PAH 

and Asbestos 

7 Discrete 

Samples 

TP6 (0.0-0.1), TP18 (0.2-0.3), TP19 (0.0-0.1), TP28 (0.0-0.1), 

TP29 (0.0-0.1) and TP30 (0.0-0.1)  

Heavy Metals, 

OCP, PCB 

7 

Composite 

Samples 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

TP 1 (0.0-0.1), TP 2 (0.0-0.1), TP 23 (0.0-0.1) 

TP 3 (0.0-0.1), TP 4 (0.0-0.1), TP 5 (0.0-0.1) 

TP 8 (0.0-0.1), TP 9 (0.0-0.1), TP 10 (0.0-0.1) 

TP 11 (0.0-0.1), TP 12 (0.0-0.1), TP 13 (0.0-0.1) 

TP 14 (0.0-0.1), TP  15 (0.0-0.1), TP 16 (0.0-0.1) 

TP 20 (0.0-0.1), TP 21 (0.0-0.1), TP 22 (0.0-0.1) 

TP 24 (0.0-0.1), TP 26 (0.0-0.1), TP 27 (0.0-0.1) 

Asbestos 1 Fibro 

Sample 

TP 6 
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Additional laboratory analysis was also carried out individual samples forming the composite 

samples in the case when the concentrations levels exceeded the modified criteria.  The 

above contaminants include those which are commonly encountered on agricultural sites.  

The laboratory results are summarised in Tables 3 to 8.   

In addition to the above, a dam water sample (DW1) was taken from the dam and for 

laboratory analysis of the above contaminants of concern including other indicator 

parameters.  The dam water results are summarised in Tables 10 to 12.  

Soil analysis was performed by Envirolab Services Pty Ltd, a laboratory accredited by the 

National Association of Testing Authorities (NATA) for the tests performed.  The analytical 

results and methods employed are presented in the Laboratory Test Report in Appendix D. 

7.2.2 Salinity Analysis 

To assess the likely impact of soil salinity to the proposed development, the following 

laboratory analysis was carried out; 

 pH 

 Electrical Conductivity (Ec) 

 Cation Exchange Capacity (CEC) 

 Exchangeable Sodium Percentage (ESP) 

 Chloride (Cl) 

 Sulphate (S04) 

 Emerson Dispersion  

 Particle Size 

Emerson and Particle Size analysis was carried out in our NATA accredited laboratory, the 

remainder of the salinity analysis was carried out by Envirolab Services.  The laboratory test 

reports for the salinity assessment are attached in Appendix D of this report. 

7.2.3 Geotechnical Analysis 

To assess the soil properties for geotechnical design, the following samples and laboratory 

analysis was carried out in our NATA accredited laboratory ; 

 Three subgrade bulk samples were tested for California Bearing Ratio (CBR) to aid 

assessment of pavement and floor slab subgrade characteristics.   

 Two U50 samples were tested for Shrink-swell Index in order to assess the soil 

reactivity to moisture variation. 

 Three disturbed soil samples were taken from the site for Atterberg Limits to assess 

the soils classification.    

The laboratory test certificates are attached in Appendix G of this report. 
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8. SUBSURFACE CONDITIONS 

Reference should be made to the attached Table 1 in Appendix A for a summary of 

subsurface profiles encountered from the test pit investigation.  The following is a summary 

of the subsurface profiles encountered in test pits; 

Fill 

Fill was encountered on the surface in TP 3 and 30 consisting of Gravelly Clayey 

Silt/Gravelly Silty Clay and Sandy Clay with some foreign inclusion including some 

tile fragments.  Fill was also encountered beneath the topsoil/fill in TP 18 consisting 

of medium plasticity Silty Clay with thickness of about 0.3mm.  The fill was 

generally assessed to be dry. 

Topsoil and Topsoil/Fill 

Topsoil and topsoil/fill was encountered in all test pits except TP 3 and 30 consisting 

predominantly of Clayey Silt, Gravelly Clayey Silt and Gravelly Clayey Silt/Gravelly 

Silty Clay of low liquid limit.  Thickness of the topsoil and topsoil/fill was found to 

range from 0.1m to 0.6m. 

Natural Soil 

Natural soil was encountered beneath topsoil and fill in all test pits except TP 28 to 

30 consisting predominantly of high plasticity Silty Clay with the plasticity reducing 

to medium at lower depths and becoming gravellier.  Generally, the natural clay was 

assessed to be hard with moisture content approximately less than the plastic limit. 

Bedrock 

Bedrock consisting of shale and siltstone was encountered in TP 1, 5, 9, 12, 14, 22 

and 27 at depths of between 0.7 to 2.3m below existing ground surface.  The shale 

and siltstone were subjectively assessed to have low to medium strength and be 

extremely weathered to distinctly weathered. 

Groundwater 

All test pits were found to be dry during and upon completion of the test pit 

investigation. 
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9. RESULTS OF THE INVESTIGATION 

9.1 Environmental  

9.1.1 Legislation and Guidelines 

Legislation 

Since 1997, the DECCW has introduced significant reforms to the identification and 

management of contaminated sites within NSW.  The purpose of reforms is to provide 

uniform state-wide control of the management, investigation and remediation of 

contaminated land. 

The following documents outline the reforms undertaken; 

 The Contaminated Land Management Act 1997 (CLMA) establishes a process for 

investigating and remediating land where contamination presents a significant risk of 

harm to human health or the environment.  The main objectives of CLMA are; 

i. To set out accountabilities for managing contaminated land, if a 

significant risk of harm is identified. 

ii. To set out the role of the DECCW in the supervision of contaminated site 

investigations and/or remediation. 

iii. To provide for the accreditation of site auditors of contaminated land to 

ensure appropriate standards of auditing in the management of 

contaminated land, and 

iv. To ensure that contaminated land is managed with regard to the 

principals of ecologically sustainable development. 

 The OEH’s Guidelines on the Significant Risk of Harm from Contaminated land and 

the Duty to Report, 1999 provide guidelines on the following; 

i. Assessing whether site contamination presents a significant risk of harm 

under the CLMA. 

ii. The duty to report to the OEH of a site is known of suspected to present 

a significant risk of harm under the CLMA.  
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 The State Environmental Planning Policy (SEPP) No 55. – Remediation of Land 

1998, prepared by the Department of Urban Affairs and Planning (DUAP) is an 

environmental planning instrument that sets out matters which must be considered by 

local councils and other planning authorities when determining development 

application, or making zoning or rezoning decisions.  The Managing Land 

Contamination: Planning Guidelines 1998, prepared by DUAP and the DECCW, 

have been developed to further provide guidance to consent authorities on their 

responsibilities under SEPP55 and the Environmental Planning and Assessment Act 

1979. 

Assessment Criteria 

The results of laboratory analyses for this investigation were compared with published 

Australian contamination assessment criteria.  These Criteria were originally presented in the 

Australian and New Zealand Guidelines for the Assessment and Management of 

Contaminated Sites, January 1992 (ANZECC/NHMRC Guidelines, Reference 3).  The OEH 

endorsed the use of these guidelines for the assessment of contaminated sites. 

More recent guidelines such as those published by the OEH and National Environmental 

Health Forum (NEHF) (Reference 5) are commonly used to assess contaminant 

concentrations.  The NEHF criteria which was recently updated by the National Environment 

Protection Council Service Corporation (NEPC) in the National Environmental Protection 

(Assessment of Contaminated Sites) Measure (NEPM) – Schedule B1 (Reference 6) includes 

health based soil investigation levels (HBILs) and this was adopted by OEH in May 2013. 

HBILs are scientifically based, generic assessment criteria designed to be used in the first 

stage (Tier 1 or ‘screening’) of an assessment of potential risks to human health from chronic 

exposure to contaminants.  They are intentionally conservative and are based on a reasonable 

worst-case scenario  

For the purpose of assessing the contamination status of the site, the criteria for the most 

sensitive landuse, that being HBIL A residential with garden/accessible soil, has been 

adopted as the Site Criteria. 
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The more recent updates to the NEPM criteria (Reference 6) have included Health Screening 

Levels (HSL) developed by the Cooperative Research Centre for Contamination Assessment 

and Remediation of the Environment (CRC CARE) leading to the adoption of health criteria 

for TRH, BTEX and PAH.  The HSLs have been developed for selected petroleum 

compounds and fractions and are applicable to assessing human health risk via the inhalation 

and direct contact pathways.  The HSLs depend on specific soil physicochemical properties, 

land use scenarios, and the characteristics of building structures and they apply to different 

soil types and depths below surface up to 4 m depth.  

 For the purpose of assessing the contamination status of the site for TRH, BTEX and PAH, 

the HSL A and B (Low to high density residential) have been adopted. 

The NEPC also includes EIL criteria for the protection of species based on 95% survival and 

this criteria is based on average background concentrations (ABC) for individual sites and 

added contaminant levels (ACL) calculated from survival rates for various species to 

contaminant exposures in different settings.  For ecological levels for TPH, BTEX and PAH, 

the NEPC has provided ecological screening level (ESL) for the assessment. The EIL and 

ESL criteria have been included in the relevant tables as a sensitivity measure for the 

protection of ecological diversity within the site. 

The results of laboratory analysis of individual samples have been directly compared with the 

Criteria.  The results of laboratory analysis for the composites have been compared with 

‘modified criteria’ by dividing the Criteria with the number of sub-samples forming the 

composite.  The relevant criteria are presented in the summary table of results (Table 3 to 8). 
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9.1.2 Laboratory Results - Soil 

Heavy Metals 

A total of seven composite samples and six individual samples were analysed for a range of 

heavy metals consisting of As, Cd, Cr, Cu, Pb, Hg, Ni and Zn. 

Composite sample C2 was found to have concentration of Zinc above the Modified EIL 

Criteria of 150mg/kg.  Additional testing was undertaken on the individual samples of the 

composite sample C2 and these were found to be below the EIL levels. 

Individual sample TP 28 (0.0-0.1m) was found to have concentrations of Copper and Zinc 

above the EIL Criteria of 350mg/kg and 950mg/kg respectively.   Elevated concentrations of 

heavy metals above EIL may result in phytotoxicity in plants however the concentrations 

were considered low and do not constitute a “hot spot”. 

The remaining composite and individual samples were found to be within the EIL and HBILs 

A levels and therefore within the Site Criteria.  The results are summarised in Table 3. 

Organochlorine Pesticides (OCP) 

A total of seven composite samples and six individual samples were analysed for a range of 

organochlorine pesticides.  

All concentrations of OCP were found to be within the Site Criteria.  The results are 

summarised in Table 4. 

Polychlorinated Biphenyls (PCB) 

A total of seven composite samples and six individual samples were analysed for a range of 

Polychlorinated Biphenyls 

All concentrations of PCB were found to be below the detection limits and therefore within 

the Site Criteria.  The results are summarised in Table 5. 
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Total Recoverable Hydrocarbons (TRH) 

A total of six individual samples were analysed for TRH.  Sample TP 28 (0.0-0.1m) which 

were taken from the pump shed was found to have unacceptable concentrations of C10-C36  of 

2250mg/kg above the Site Criteria and  C16-C34 (F3) of 2000mg/kg above the ESL level of 

1300 mg/kg.   

The remaining samples were found to have low concentrations of TRH or below the 

detection limits and therefore within the Site Criteria.  The results are summarised in Table 6. 

Benzene, Toluene, Ethyl Benzene and Xylene (BTEX) and Naphthalene 

A total of six individual samples were analysed for BTEX and Napthalene.   All samples 

analysed were found to have concentrations of BTEX and Napthalene below laboratory 

detection limits and therefore within the Site Criteria.  The results are summarised in Table 6. 

Polycyclic Aromatic Hydrocarbons (PAH) 

A total of six individual samples were analysed for PAH.  All samples were found to have 

concentrations of PAH below laboratory detection limits or with low concentration within the 

Site Criteria.  The results are summarised in Table 7. 

Asbestos 

A total of six individual samples and one fibro fragment were analysed for the presence of 

Asbestos. 

All soil samples analysed did not detect respirable asbestos fibres.  The fibro sample TP 6 

(Fibro) was found to have Chrysolite Asbestos, Amosite Asbestos, Crocidolite Asbestos 

detected.  The results are summarised Table 8. 
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9.1.3 Laboratory Test Results – Dam Water 

Heavy Metals 

The laboratory test results indicate the concentrations of Arsenic, Cadmium, Chromium, 

Copper, Lead, Mercury, Nickel and Zinc in the dam water sample (DW 1) to be within the 

ANZECC guidelines for 95% protection of species (Ecosystem). 

The results are summarised in Table 10. 

Total Recoverable Hydrocarbons (TRH) 

The laboratory test results indicate the concentrations of TRH in the dam water sample (DW 

1) to be below laboratory detection limits.  There is no ANZECC guidelines for protection of 

species (Ecosystem).  The results are summarised in Table 12 

Benzene, Toluene, Ethyl Benzene and Xylene (BTEX) 

The laboratory test results indicate the concentrations of BTEX in the dam water sample 

(DW 1) to be within the ANZECC guidelines for 95% protection of species (Ecosystem).  

The results are summarised in Table 12. 

Polycyclic Aromatic Hydrocarbons (PAH) 

The laboratory test results indicate the concentrations of PAH in the dam water sample (DW 

1) to be within the ANZECC guidelines for 95% protection of species (Ecosystem).  The 

results are summarised in Table 12. 
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9.1.4 Quality Assurance/Quality Control (QA/QC) 

Chain of Custody Forms and Preservation 

The fieldwork for this investigation was carried out in accordance with GeoEnviro 

Consultancy’s Standard procedures.  This included collection of samples in new glass jars, 

preservation of samples in ice chests and transport of samples to the contract laboratory 

under chain of custody documentation.   Refer to Appendix A. 

Field Duplicates 

The fieldwork for this investigation was carried out in accordance with GeoEnviro 

Consultancy’s Standard procedures.  This included collection of samples in new glass jars, 

preservation of samples in ice chests and transport of samples to the contract laboratory 

under chain of custody documentation.  A duplicate sample (Duplicate A) was prepared from 

primary sample TP 19 (0.0-0.1m) and analysed. 

The Relative Percentage Difference (RPD) values between primary and the duplicate sample 

was calculated to assess the results.  A zero RPD means perfect agreement of results between 

the primary and duplicate sample whilst an RPD above 200% indicates total disagreement in 

results.  

The maximum RPD calculated was 30.3% for Lead which is within acceptable limits. The 

RPD values for OCP, PCB, TRH, BTEX and PAH could not be calculated because the results 

were below laboratory detection limits in both primary and duplicate samples.  

The internal laboratory QA/QC results which are presented in the laboratory certificates in 

Appendix D are considered acceptable based on the duplicate and control samples analysed.   
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Laboratory QA 

Envirolab Services carried out internal QA/QC procedures which normally includes one or 

more of the following; 

 Preparation and analysis of duplicate and triplicate samples to assess precision of 

laboratory results, 

 A spike and duplicate spike is prepared for each sample batch.  This involves spiking 

a sample with a known concentration of contaminant to verify the absence of matrix 

effects and to assess precision, 

 Analysis of sample batch as reagent blanks to monitor reagent purity and as an over-

all procedural blank.  Reagent blank will also be run after samples with a high 

concentration to prevent carry over. 

 A surrogate is added to all samples to monitor sample matrix effects throughout all 

analytical stages by calculating the % recovery at the completion of the analysis. 

The laboratory control results are included in the laboratory test reports in Appendix F 

QA/QC Assessment 

The QA/QC indicators either all complied with the required standards or showed variations 

that would have no significant effect on the quality or interpretation of the data.  It is 

therefore assessed that for the purposes of this analysis, the QA/QC results are adequate and 

the quality of the data is acceptable for use in this contamination assessment. 
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9.2 Salinity  

9.2.1 Guidelines 

Salinity refers to the presence of excess salt in the environment and is able to occur if salts 

which are naturally found in soil or groundwater mobilise, allowing capillary rise and 

evaporation to concentrate the salt at the upper subsurface soil profile.  Such movements are 

caused by changes in the natural water cycle.  In urban areas, the processes which cause 

salinity are intensified by the increased volumes of water added to the natural system from 

irrigation of gardens, lawn and parks and from leaking infrastructures (eg pipes, sewer, 

stormwater, etc) and pool. 

Saline soil may have adverse impact on development such as; 

 Damage to buildings and houses caused by deterioration of bricks, mortar and 

concrete when salt drawn up into capillaries of bricks and mortar expands 

resulting in spalling. 

 Deterioration of concrete kerbs and gutters as a result of chemical reaction 

between concrete and sulphates.   

 High chloride content in the soil may result in corrosion of steel reinforcement 

and buried metal structures. 

 Damage to underground pipes and infrastructures. 

 Water logging of ground surface due to sealing effect of sodic and dispersive 

soil. 

 Loss of vegetation cover and plants due to high salt content resulting in 

retardation of plants. 

In recognition of the potential adverse impact of salinity to development, the Western Sydney 

Regional Organisation of Councils Ltd has a Salinity Code of Practice (Reference 9) to 

address the issue of salinity.  It was acknowledged in the Code that salinity problems can 

change substantially over time and it is difficult to predict exactly where salinity will occur 

and how it will respond to the changing environment conditions. 
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The fundamental criterion for assessing soil salinity is based on Electrical Conductivity 

(Reference 8). 

Class ECe (ds/m) 

Non-Saline <2 

Slightly Saline 2-4 

Moderately Saline 4-8 

Very Saline 8-16 

Highly Saline >16 

 

As soil salinity is a function of soil stability, other parameters such Emerson Dispersion, 

Cation Exchange Capacity (CEC), Exchangeable Sodium (ESP), Sodium Exchangeable Ratio 

(SAR) were used to assess saline soil.  The following tables obtained from the various 

guidelines (Reference 8 and 10).   

Soil dispersion relates to stability of the soil in the presence of water.  The following is a 

measure of soil dispersion; 

Emerson Class No Dispersibility 

1  Very High 

2 High 

3 High to moderate 

4 Moderate 

5 and 6 Slight 

7 and 8 Negligible/Aggregated 

Sodic soils are dispersible and are vulnerable to erosion and tunnelling.  Sodicity is a 

measure of Exchangeable Sodium Percentage (ESP) and Cation Exchangeable Capacity 

(CEC).  The following is a measure of soil sodicity; 

ESP (%) Rating 

Less than 5 Non-Sodic 

5 to 15 Sodic 

Greater than 15 Highly Sodic 
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The measure of Cation Exchangeable Capacity is as follows; 

CEC (cmol+/kg) Rating 

Less than 6 Very Low 

6 to 12 Low 

12 to 25 Moderate 

25 to 40 High 

Greater than 40 Very High 

 

In addition to the above, the presence of Sulphate and Chloride in the soil has the potential to 

cause high soil aggressivity to concrete and steel structures, in particular if the structures are 

in direct contact with the soil.  The following is a measure of soil aggressivity to concrete 

based on the Australian Standard (Reference 11). 

Sulfate expressed as SO3 pH Chloride in 

water (ppm) 

Soil 

conditions 

A* 

Soil 

conditions 

B# 

In Soil 

(ppm) 

In Groundwater 

(ppm) 

<5000 <1000 >5.5 <6400 Mild Non-

aggressive 

5000-10000 1000-20-3000 4.5-5.5 6400-12000 

 

Moderate Mild 

10000-20000 20-3000-10000 4-4.5 12000-20-

30000 

 

Severe Moderate 

>20000 >10000 <4 >20-30000 

 

Very Severe Severe 

Approximate 104ppm of SO4=80ppm of SO3 

* Soil condition A = High permeability soils (eg sands and gravels) which is below groundwater 

# Soil conditions B = Low permeability soils (eg silts and clays) and all soils above groundwater 

The following is a measure of soil aggressivity to steel piles based on the Australian Standard 

(Reference 11). 

pH Chlorides (Cl) Resistivity 

Ohm.cm 

Soil conditions 

A* 

Soil conditions 

B#  In Soil 

Ppm 

In water ppm 

>5 <5000 <1000 >5000 

 

Non-aggressive Non-aggressive 

4-5 5000-20000 1000-10000 2000-5000 

 

Mild Non-aggressive 

3-4 20000-50000 10000-20000 1000-2000 

 

Moderate Mild 

<3 >50000 >20000 <1000 

 

Severe Moderate 

* Soil condition A = High permeability soils (eg sands and gravels) which is below groundwater 

# Soil conditions B = Low permeability soils (eg silts and clays) and all soils above groundwater 
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9.2.2 Laboratory Test Results 

The following is a summary of the laboratory test results; 

Sample Depth (m) pH Ece Cl SO4 CEC ESP Resistivity 

TP5 

 

0.0-0.1 5.3 0.92      

0.4-0.5 5.5 0.90 44 120 8.3 7 8300 

0.9-1.0 5.1 5.20 440 370    

TP9 

 

0.0-0.1 5.7 0.46      

0.5-0.6 5.1 0.49 28 99    

1.3-1.4 5.3 0.65 30 41   12000 

TP12 

 

0.0-0.1 5.6 0.21      

0.5-0.6 5.8 0.31 <10 64   23000 

1.3-1.4 5.6 0.60 20 75 13 7  

TP17 

 

0.0-0.1 6.1 0.83      

0.5-0.6 5.9 0.22 <10 39    

1.4-1.5 5.7 1.28 100 90   6300 

TP22 

 

0.0-0.1 6.6 2.40      

0.6-0.7 6.2 0.36 <10 36   20000 

1.6-1.7 5.8 0.39 <10 52    

TP27 

 

0.0-0.1 6.2 0.27      

0.4-0.5 6.1 0.23 <10 21 14 3  

1.3-1.4 5.9 0.52 28 46   15000 

Note: EC – Electrical Conductivity (dS/m)    Resistivity – ohm/cm 

 ECe-Electrical Conductivity (dS/m)    CL – Chloride (mg/kg) 

 SO4- Sulphate  (mg/kg) 

 



Proposed Residential Development  33 JC16264A 

No 59 Cudgegong Road Rouse Hill June 2016 

 

 

Emerson Class 

Sample Class Dispersiveness 

TP 1 (0.3-0.4m) 3 High to Moderate 

TP 5 (0.6-0.9m) 2 High 

TP 9 (0.5-0.6m) 4 Moderate 

TP 12 (0.5-0.8m) 4 Moderate 

TP 14 (1.9-2.0m) 2 High 

TP 17 (1.4-1.5m) 2 High 

TP 22 (0.6-0.7m) 4 Moderate 

TP 27 (0.4-0.7m) 4 Moderate 
 

 

Particle Size Distribution 

Sample Clay & Silt (%) Sand (%) Gravel (%) 

TP 1 (0.3-0.4m) 83 14 3 

TP 9 (0.5-0.6m) 84 15 1 

TP 14 (1.9-2.0m) 58 29 13 

TP 17 (1.4-1.5m) 43 38 19 

TP 22 (0.6-0.7m) 74 24 2 

9.3 Geotechnical  

9.3.1 Principles of Site Classification  

Most natural clay soils have sufficient bearing capacities to support typical residential loads.  

Most distress to residential structures occurs due to reactive soil movements rather than 

settlement movements.  AS2870 establishes a classification system whereby reactive sites are 

classified based on the reactive soil movements anticipated.  Other foundation conditions 

such as the presence of fill material, may affect the site classification.  Appendix E of this 

report provides a comprehensive explanation of site classification. 
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The purpose of the classification is to allow the design of an economical footing system that 

will limit cracking of footings, floor slabs and masonry walls to an extent normally 

considered acceptable.  The performance expectations associated with the design guidelines 

are presented in Appendix A of AS 2870.  It is fundamental when applying the following site 

classifications to residential footing design that these performance expectations are 

acceptable to the house owners. 

9.3.2 Laboratory Test Results 

The following is a summary of the Shrink-Swell Index test results; 

 

The following is a summary of the Atterberg Limits test results; 

 

The following is a summary of the CBR test results; 

 

Test Pit Swell % Shrinkage % Shrink-Swell Index 

%/pF 

TP 14 (0.3-0.7m) 2.2 1.4 1.4 

TP 22 (0.4-0.8m) 1.1 1.2 1.0 

Test Pit Liquid 

Limit % 

Plastic 

Limit % 

Plasticity 

Index % 

Linear 

Shrinkage % 

TP 1 (0.3-0.4m) 43 23 20 11.5 

TP 9 (0.5-0.6m) 71 30 41 17.5 

TP 17 (1.4-1.5m) 28 16 12 7.5 

Test Pit Optimum 

Moisture 

Content % 

Insitu 

Moisture 

Content % 

CBR % 

TP 5 (0.6-0.9m) 16.5 12.0 1.5 

TP 12 (0.5-0.8m) 25.5 20.0 4.5 

TP 27 (0.4-0.7m) 21.5 15.5 3.5 
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10. ASSESSMENT AND RECOMENDATIONS 

10.1 Contamination Assessment  

This preliminary contamination assessment of the property referred to as Lot 74 DP 208203 

No 59 Cudgegong Road Rouse Hill was performed by GeoEnviro Consultancy in order to 

investigate the likelihood of ground contamination on the site.  The investigation consisted of 

a review of site history, a site inspection, test pit investigation, soil sampling and laboratory 

analysis.  

The site appeared to have been mainly bushland in the 1950’s and the house (Site Feature A) 

was constructed by 1965 and the property appeared to have been mainly used for residential 

until about 1978 when a large shed/building was constructed.  Based on information from 

land titles, the large shed may have been used by a motor mechanic.   

The site was found to be predominantly underlain by natural ground consisting of topsoil 

overlying natural clay and bedrock.  Some minor fill was encountered on the surface in TP 3 

and beneath the topsoil/fill in TP 18.  Asbestos fragments were encountered in the topsoil/fill 

in TP 6 in the area of the footprint of the previous large building (Site Feature N).   

Soil sampling was carried out at 30 locations (TP 1 to 30).  Selected samples were analysed 

for a range of potential contaminants consisting of Heavy metals (As, Cd, Cr, Cu, Hg, Pb, Ni 

and Zn), Organochlorine pesticides, Polychlorinated Biphenyls, Total Recoverable 

Hydrocarbons, Benzene, Toluene, Ethyl Benzene and Xylene, Polycyclic Aromatic 

Hydrocarbons and asbestos.  The results were interpreted by comparison with guideline 

Criteria recommended by the OEH. 

The laboratory test results indicate all samples analysed to generally have concentrations of 

contaminants within the Site Criteria except for TP 28 (0.0-0.1m) where unacceptable 

concentrations of TPH was encountered.   

Based on the foregoing, the site was generally assessed to have a low risk of gross chemical 

contamination and is therefore suitable for the proposed residential development.   
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For the proposed residential development, the following issues relating to site contamination 

which need to be addressed prior to development are as follows; 

 The existing pump area (Site Feature H) adjacent to the dam has some localised 

hydrocarbon contamination and this area will need to be remediated by 

excavation of the affected soil and disposal to an EPA approved landfill. 

 The footprint of the previous large building (Site Feature N) was found to have 

some asbestos fragments on the surface as encountered in TP 6.  It is possible for 

more asbestos to be present and therefore this area should be further assessed for 

asbestos contamination once the grass and vegetation is stripped.  All asbestos 

material or asbestos impacted soil should be appropriately removed and disposed 

to an EPA approved landfill in accordance to Workcover and other regulatory 

requirements. 

 All surface rubbish and asbestos impacted rubbish (Site Feature D, E, I and J) 

should be removed from site. 

 Validation sampling and laboratory analysis should be carried out in the areas 

previously occupied by buildings and sheds (eg Site Features A and K) to ensure 

these areas are not affected by contamination.  Should contamination be present, 

remediation and validation will be required to ensure the site is made suitable for 

the proposed subdivision development. 

 Though buried rubbish fill was not encountered in our test pits, it may still exist 

in between test pit locations.  All buried rubbish fill if encountered during 

construction should be excavated and disposed off site to an NSW EPA approved 

landfill.  Rubbish fill containing bonded asbestos should be removed and 

disposal to a landfill as “Special Waste – Asbestos”. 

 Rubbish fill containing bonded asbestos may still be present elsewhere within the 

site in between test pit locations and should bonded asbestos be encountered 

during construction works, all works should cease and an “Unexpected Asbestos 

Finds Protocol” as outlined in Appendix F should be initiated.  Should asbestos 

be encountered, the asbestos impacted fill should be disposed to a landfill as 

“Special Waste- Asbestos. 

 All fill material requiring off-site disposal should be laboratory tested and 

characterised in accordance with NSW EPA’s guidelines (Reference 15). 
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10.2 Salinity Assessment 

We understand that the proposed development will include some cut and fill, and excavation 

to regrade the site for residential development.  Based on the laboratory test results, the 

following is a summary of our salinity assessment; 

 The topsoil was assessed to be Non to Slightly Saline with EC values ranging 

from 0.21 to 2.4 dS/m.   

 The natural soil was assessed to be Non to Moderately Saline with EC values 

ranging from 0.22 to 5.2 dS/m.  

The subsurface soil was generally found to non-sodic to sodic with ESP of 3 to 7% and 

moderate to highly dispersive.  Based on the results of the investigation, we are of the 

opinion that the site is impacted by saline soil and we recommend the following management 

strategies be undertaken; 

 Appropriate batter slopes for excavations should be adopted to prevent erosion 

and scouring.  Under good drainage conditions, the following batter slopes or 

less may be adopted; 

Material Recommended Minimum Batter Slopes 

Compacted Fill 2.5 Horizontal : 1 Vertical 

Natural soil 2 Horizontal : 1 Vertical 

 The site should be regularly inspected for rills, erosion and scouring of slopes as 

the insitu soil was assessed to highly dispersive.  In areas with notable ground 

instability, the upper 20-300mm of the ground surface should be treated by 

stabilising with 3% by weight of lime or covering the area with good quality 

stable fill such as ripped sandstone.   

 Trenching for underground services should be carried out in a manner such that 

there is minimal rotation and vertical displacement of the original soil profile as 

the lower soil profile is assessed to be generally more saline.   
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 All proposed imported fill should be verified by sampling and testing to ensure 

the material is non to slightly saline.  Moderately saline soil is not preferred and 

if encountered, this soil should be placed at below 1.0m from proposed on-grade 

design level.  Supporting information and documentation should be supplied 

verifying that the subject material complies. 

 The subsurface soil was found to have relatively low Sulphate with the lowest 

pH value of 5.1, the soil is considered to be Mildly Aggressive to buried 

concrete.  Reference should be made to the AS 2159 guidelines (Reference 12) 

for recommendations on protection of buried concrete structures. 

 The subsurface soil was found to have relatively low Chloride with the lowest 

pH value of 5.1 and a lowest resistivity of 6300 ohms cm, the soil is considered 

to be Non Aggressive to buried steel structure.  Reference should be made to the 

AS 2159 guidelines (Reference 12) for recommendations on protection of buried 

steel structures.  
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10.3 Geotechnical Assessment 

10.3.1 Site Preparation and General Earthworks 

We anticipate that some site preparation and earthworks will be required to regrade the site to 

design levels.  Our test pit investigation revealed the site to be generally underlain by natural 

ground comprising of topsoil overlying clayey soil overlying shale/siltstone bedrock at depths 

between 0.7m and 2.3m below existing ground surface. 

Typical bulk earthworks and pavement subgrade preparation should include the following; 

 Clearing of site vegetation and stripping of topsoil/organic layers to expose the 

natural clay.  The topsoil may be reused as much as possible on site in landscaping 

and any surplus topsoil would need to be disposed off site. 

 Excavation of insitu fill where encountered to expose natural residual soil.  The 

insitu fill should be assessed by a suitably qualified NATA accredited laboratory to 

ensure suitability of the material for reuse as structural fill on site.  Suitable structural 

fill should consist of compactable clays, shale and sandstone free of deleterious 

material (eg organic material and vegetation), silt and large oversized material with 

particle size greater than 75mm. 

 The area exposed by the excavation should be proof rolled using a minimum 8 tonne 

vibrating roller to identify any soft or heaving areas.  Any soft or heaving areas 

observed during proof rolling should be excavated and recompacted to a minimum 

95% Standard Maximum Dry Density at 2% Optimum Moisture.   

 All structural fill beneath buildings and pavements should be controlled and 

compacted in layers not exceeding 250mm thickness compacted to the above 

specified compaction level.  Any imported fill should be of good quality material 

such as ripped shale or sandstone with a maximum particle size of 75mm. 

 Earthworks should be closely monitored by a geotechnical consultant and should 

include field density testing of fill at an appropriate frequency and level of 

supervision as detailed in AS3798 -2007 (Referenced 9).  Fill placed and compacted 

in accordance with AS3798 may be classified as “Controlled” fill. 
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Our general comments on suitable bearing material and reusability of onsite soil are as 

follows; 

 The topsoil and topsoil/fill encountered on the surface in the test pits are not 

considered suitable to support permanent structures such as pavements, slabs and 

buildings and therefore should be excavated and removed.  The topsoil and 

topsoil/fill may be reused in future landscaping areas (eg earth mounds and 

footpaths). 

 Any fill encounter during construction would be classified as “Uncontrolled” fill 

in accordance with the definition outlined in AS 3798 and is therefore not 

suitable to support permanent structures such as pavements, slabs and buildings 

with shallow footings.   

 Fill containing foreign inclusion (eg rubbish and building waste) or chemical 

contaminants are not considered suitable for reuse without treatment or remedial 

works.   Fill was not encountered in our test pit investigation though it may still 

exist at locations in between our test pit. 

 The underlying natural clayey soil and shale are generally considered suitable for 

reuse as structural fill provided the fill is well graded with maximum particle size 

of not greater than 75mm. 

10.3.2 Basement Excavation and Construction 

We understand that the proposed development will include the construction of a residential 

unit building with basement carparks.  At this stage details of the proposed development are 

not available and typical of unit construction in the area, basement levels of up to 3 levels 

may be possible.   

The investigation revealed the site to be generally underlain by natural ground consisting of 

topsoil overlying natural clayey soil overlying shale/siltstone bedrock at depths varying from 

0.7m to 2.3m.  Additional geotechnical investigation will be required to assess quality and 

classification of bedrock and this may include drilling of boreholes using NMLC coring 

technique. 
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Our preliminary comments in relation to basement excavations are as follows; 

 Excavation into the upper clayey soil may be carried out using a conventional tracked 

excavator.  Excavation of the upper more fractured shale may be carried out using the 

same excavator but equipped with rock teeth bucket and an impact hammer. 

 Deeper excavation into the shale will require a dozer complimented with hydraulic 

rock breakers.   

 Care should be taken to ensure excavation into shale does not result in excessive 

vibration result in damage to nearby structures.   We recommend that dilapidation 

reports be carried out on buildings within close proximity to the proposed excavation 

prior to commencement of excavation works. 

 Though we do not expect the basement excavation to intercept the permanent ground 

water table, some groundwater seepage may exist in rock seams and at the interface 

between clay and rock particularly during and after prolonged wet periods, therefore 

some provision for dewatering by sump and pump should be allowed for during 

basement excavation to keep the area dry. 

 Excavation for the proposed basement will not require shoring if the excavation is 

situated at least 1.5 times the depth of excavation away from building structures or 

services present at time of construction.  If shoring is required, a soldier pier wall or 

contiguous pile wall system may be adopted.  Shoring wall may be temporarily 

restrained by anchors or internal bracing for the short term before building floor slabs 

are constructed to provide permanent restraints.   

We recommend the following design parameters be adopted in preliminary design; 

Material Ka Ko Bulk Density (kN/m3) 

Compacted Fill 0.35 0.65 17.5 

Very Stiff Natural Clay 0.30 0.5 21.0 

Weathered Shale 0.20 0.10 22.0 
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10.3.3 Foundations 

The investigation revealed the site to be generally underlain by natural ground consisting of 

topsoil overlying natural clayey soil overlying shale/siltstone bedrock at depths varying from 

0.7m to 2.3m. 

Excavation for single level basement up to a depth of 3m below existing ground surface is 

expected to encounter shale.  Bored piers or conventional pad/spread footings may be 

adopted for the proposed building.  For footings founded on shale, a minimum allowable end 

bearing capacity of 600kPa may be adopted. 

Should higher allowable bearing capacity be required, additional investigation by coring into 

bedrock will be needed in order to classify the shale in accordance to the Pells et al 

classification system.   

For preliminary design purposes, the following design parameters may be adopted for pier 

footings founded at the various classes of shale; 

Founding Material Allowable End Bearing 

Capacity 

Allowable Shaft Adhesion 

Class V Shale 800 kPa 50 kPa 

Class IV Shale 1000 kPa 100 kPa 

Class III Shale 1500 kPa 150 kPa 

Class II Shale 3500 kPa 350 kPa 

Class I Shale 6000 kPa 600 kPa 

Footings proportioned to the above allowable loads may expect settlement to be within 

acceptable limits of 1% or less of the width/diameter of footings.  All footings should be 

founded on similar geological stratum to ensure even bearing, otherwise adequate articulation 

should be provided to accommodate some differential settlements. 
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10.3.4 Basement Drainage 

Some groundwater seepage into the excavation is likely to occur during and after 

construction particularly after prolonged wet weather.   

Perimeter drains should be constructed to collect seepage from the cut faces.  Provision of a 

sub floor drainage layer and a permanent sump and pump within the basement floor will also 

be required.  

Slab on ground construction is considered feasible provided the slab has regularly spaced 

dowelled or keyed movement joints and is underlain by a compacted granular sub-base layer. 

This sub-base layer could also act as the floor drainage layer provided the material consists of 

low percentage fines, hence relatively permeable 

10.3.5 Pavement Design 

We understand that the proposed development will include construction of residential roads.  

The test pits encountered topsoil and topsoil/fill overlying natural clayey profile.  It is 

anticipated that pavement subgrade preparation will include the following; 

 Stripping of the topsoil (organic layer), excavation of all weak and wet subgrade 

and boxing of subgrade to proposed design level.   

 Proof rolling of the base of the excavation with a heavy vibrating roller 

(minimum 10 tonne).   

 The excavated clay material may be reused as fill beneath pavements subject to 

moisture reconditioning.  Alternatively, imported good quality fill such as ripped 

sandstone having a maximum particle size of 75mm may be used. 

 The fill material should be compacted in layers not exceeding 250mm loose 

thickness compacted to a minimum 95% Standard Maximum Dry Density 

(SMDD) at close to Optimum Moisture Content.   

 The upper 300mm of the fill material forming the pavement subgrade should be 

compacted to a minimum 100% SMDD. 

The subgrade preparation and pavement construction should be closely monitored by a 

geotechnical consultant and should include field density testing of the pavement material at 

an appropriate frequency and level of supervision as detailed in AS 3798 -2007.  
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Our laboratory test results indicate the pavement subgrade to have CBR values ranging from 

1.5% to 4.5%.   

Additional CBR testing may be carried out in order to assess more accurately the subgrade 

characteristics and in the case where CBR values are found to be less than 3%, the upper 

150mm of the subgrade material may be stabilised with lime or replaced with ripped 

sandstone with a minimum CBR value of 15%. 

In the absence of design traffic loading for the proposed roads, the following pavement 

design options may be adopted based on assumed design traffic loadings (ie Equivalent 

Standard Axle (ESA) and a design CBR value of 3%; 

Material Assumed ESA 

5 x 104 2 x 105 5 x 105 

Asphaltic Concrete (AC10) 25mm 25mm 25mm 

Asphaltic Concrete (AC10) 25mm 25mm 25mm 

2 Coat Bitumen Seal - - - 

DGB20 Base Course 150mm 150mm 150mm 

Crushed Sandstone Subbase Course 240mm 290mm 330mm 

Total 440mm 490mm 530mm 
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The final pavement thickness design should be carried out based on Austroads publication, 

“Pavement Design – A Guide to the Structural Design of Road Pavements”, and Austroads 

Pavement Research Group publication, Report No 21, “A Guide to the Design of New 

Pavements for Light Traffic”.   

The pavement design assumes the subgrade and pavement materials to be compacted to the 

following Minimum Dry Density Ratios (AS1289 5.1.1, 5.2.1); 

Material Density Ratio Compactive Effort 

Base Course 98% Modified 

Sub-Base Course 98% Modified 

Subgrade 100% Standard 

11. LIMITATIONS 

The findings contained in this report are the results of discreet/specific sampling 

methodologies used in accordance with normal practices and standards.  There is no 

investigation which is thorough enough to preclude the presence of material which presently, 

or in future, may be considered hazardous to the site.  The site has been the subject of 

dumping of rubbish fill in the past and the scope of this report do not cover for future 

dumping and burial of such material on the subject site.  

As regulatory evaluation criteria are constantly updated, concentrations of contaminants 

presently considered low, may in the future fall short of regulatory standards that require 

further investigation/redemption. 

The statements presented in these documents are intended to advise you of what should be 

your realistic expectations of this report, and to present you with recommendations on how to 

minimise the risks associated with the ground works for this project.  The document is not 

intended to reduce the level of responsibility accepted by GeoEnviro Consultancy Pty Ltd, 

but rather to ensure that all parties who may rely on this report are aware of the 

responsibilities each assumes in so doing.  Attached in Appendix G are documents entitled 

“Important Information about Your Environmental Site Assessment” and Explanatory Notes 

in conjunction with which this report must be read, as it details important limitations 

regarding the investigation undertaken and this report. 
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Test Pit Depth Profile Description

Number (m) Type

1 0.00-0.25 Topsoil

0.25-0.50 Natural

0.50-0.70 Natural

0.70-0.90 Bedrock

2 0.00-0.25 Topsoil

0.25-0.70 Natural

3 0.00-0.30 Fill

0.30-0.80 Natural

4 0.00-0.10 Topsoil/Fill

0.10-0.40 Natural

0.40-0.70 Natural

5 0.00-0.20 Topsoil/Fill

0.20-0.50 Natural

0.50-1.00 Natural

1.00-1.40 Natural

1.40-1.80 Bedrock

6 0.00-0.60 Topsoil/Fill

0.60-1.40 Natural

7 0.00-0.20 Topsoil

0.20-0.80 Natural

0.80-1.00 Natural

8 0.00-0.30 Topsoil

0.30-0.80 Natural

9 0.00-0.25 Topsoil

0.25-0.50 Natural

0.50-1.00 Natural

1.00-1.40 Natural

1.40-1.70 Bedrock

Note:

PP = Pocket Penetrometer GeoEnviro TABLE 1 (Page 1 of 3)
MC = Moisture Content Consultancy SUMMARY OF SOIL PROFILE
PL = Plastic Limit The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

Clayey Silt/Silty Clay: low liquid limit, light grey, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

(CI) Shaley Clay: medium plasticity, grey red, MC<PL

Shale: grey brown, low strength, extremely weathered

(CI) Gravelly Silty Clay: medium plasticity, grey with ironstone and shale gravel, MC<PL

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Clayey Silt: low liquid limit, brown, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

Clayey Silt: low liquid limit, brown, dry

Gravelly Clayey Silt/Gravelly Silty Clay: low liquid limit, brown with 6x Fibro (Av. 50x50mm)

Gravelly Clayey Silt/Gravelly Silty Clay: low liquid limit, brown, dry

(CI-CH) Silty Clay: medium to high plasticity, red grey, MC<PL, hard PP>600kPa

(CI) Silty Clay: medium plasticity, grey with gravel, MC<PL

Clayey Silt: low liquid limit, brown with some gravel, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL, hard PP>600kPa

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Shale: grey brown, low to medium strength, extremely weathered to distinctly weathered (near refusal)

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Gravelly Clayey Silt/Gravelly Silty Clay: low to medium plasticity, brown with some tile fragments and cobble, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

Clayey Silt: low liquid limit, brown with some gravel, dry

Clayey Silt: low liquid limit, brown with some gravel, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

Clayey Silt: low liquid limit, brown, dry

(CI-CH) Silty Clay: medium to high plasticity, brown red with gravel, MC<PL

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Shale/Siltstone: grey brown, very low to low strength, extremely weathered (near refusal)
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Test Pit Depth Profile Description

Number (m) Type

10 0.00-0.15 Topsoil

0.15-0.70 Natural

11 0.00-0.15 Topsoil

0.15-0.50 Natural

0.50-0.70 Natural

12 0.00-0.40 Topsoil

0.40-1.10 Natural

1.10-1.40 Natural

1.40-1.80 Natural

1.80-2.10 Bedrock

13 0.00-0.30 Topsoil

0.30-0.70 Natural

14 0.00-0.30 Topsoil

0.30-0.70 Natural

0.70-2.00 Natural

2.00-2.30 Bedrock

15 0.00-0.35 Topsoil/Fill

0.35-0.80 Natural

16 0.00-0.20 Topsoil

0.20-0.70 Natural

17 0.00-0.30 Topsoil

0.30-0.60 Natural

0.60-2.20 Natural

18 0.00-0.20 Topsoil/Fill

0.20-0.50 Fill

0.50-0.80 Natural

19 0.00-0.40 Topsoil/Fill

0.40-0.70 Natural

Note:

PP = Pocket Penetrometer GeoEnviro TABLE 1 (Page 2 of 3)

MC = Moisture Content Consultancy SUMMARY OF SOIL PROFILE
PL = Plastic Limit The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel, dry

Silty Clay: medium plasticity, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel, dry

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL, hard PP>600kPa

(CI) Silty Clay: medium plasticity, grey with ironstaining and gravel, MC<PL

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Shale/Siltstone: grey brown, very low to low strength, extremely weathered (near refusal)

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CI) Shaley Clay: medium plasticity, grey brown, MC<PL

(CI) Silty Clay: medium plasticity, grey with ironstaining and shale gravel, MC<PL

Shale/Siltstone: grey brown, low to medium strength, extremely weathered (refusal)

Clayey Silt: low liquid limit, brown with gravel, dry

Clayey Silt: low liquid limit, brown, dry

Clayey Silt/Silty Clay: low liquid limit, light grey, dry

(CH) Silty Clay: high plasticity, red brown with trace of gravel, MC<PL

Clayey Silt: low liquid limit, brown, dry

(CI-CH) Silty Clay: medium to high plasticity, brown red with gravel, MC<PL

Clayey Silt: low liquid limit, brown, dry

Clayey Silt: low liquid limit, brown, dry
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Test Pit Depth Profile Description

Number (m) Type

20 0.00-0.35 Topsoil

0.35-0.60 Natural

21 0.00-0.30 Topsoil/Fill

0.30-0.70 Natural

22 0.00-0.40 Topsoil/Fill

0.40-0.90 Natural

0.90-2.30 Natural

2.30-2.40 Bedrock

23 0.00-0.20 Topsoil/Fill

0.20-0.70 Natural

24 0.00-0.30 Topsoil/Fill

0.30-0.70 Natural

25 0.00-0.20 Topsoil/Fill

0.20-0.40 Natural

0.40-0.90 Bedrock

26 0.00-0.20 Topsoil

0.20-0.60 Natural

27 0.00-0.35 Topsoil

0.35-1.00 Natural

1.00-1.50 Natural

1.50-1.70 Bedrock

28 0.00-0.10 Topsoil/Fill

29 0.00-0.10 Topsoil/Fill

30 0.00-0.10 Fill

Note:

PP = Pocket Penetrometer GeoEnviro TABLE 1 (Page 3 of 3)

MC = Moisture Content Consultancy SUMMARY OF SOIL PROFILE
PL = Plastic Limit The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

Gravelly Clayey Silt: low liquid limit, brown, dry

Silty Clay/Clayey Silt: low liquid limit/low plasticity, brown, dry

Sandy Clay: low plasticity, brown yellow, dry

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CI) Shaley Clay: medium plasticity, grey brown, MC<PL

Shale: grey brown, low strength, extremely weathered to distinctly weathered (near refusal)

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel, dry

(CI) Shaley Clay: medium plasticity, grey, MC<PL

Shale/Siltstone: grey, low strength, extremely weathered to distinctly weathered

(CH) Silty Clay: high plasticity, red brown, MC<PL

Gravelly Clayey Silt: low liquid limit, brown, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

(CI) Silty Clay: medium plasticity, grey with ironstaining and shale gravel, MC<PL

Shale/Siltstone: grey, low strength, extremely weathered (near refusal)

Gravelly Clayey Silt: low liquid limit, brown with shale cobble, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel and 2x concrete tiles, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel, dry

(CH) Silty Clay: high plasticity, red brown, MC<PL

Clayey Silt: low liquid limit, brown with gravel and 2x tile fragments, dry
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Sample Depths Sample Sample

(m) Date Type pH Heavy Metals OCP PCB TRH BTEX PAH Asbestos

As Cd Cr Cu Pb Hg Ni Zn

C1 - 4/05/2016 Soil TP 1 (0.0-0.1) TP 2 (0.0-0.1) TP 23 (0.0-0.1) o o o o o o o o o

C2 - 4/05/2016 Soil TP 3 (0.0-0.1) TP 4 (0.0-0.1) TP 5 (0.0-0.1) o o o o o o o o o

C3 - 4/05/2016 Soil TP 8 (0.0-0.1) TP 9 (0.0-0.1) TP 10 (0.0-0.1) o o o o o o o o o

C4 - 4/05/2016 Soil TP 11 (0.0-0.1) TP 12 (0.0-0.1) TP 13 (0.0-0.1) o o o o o o o o o

C5 - 4/05/2016 Soil TP 14 (0.0-0.1) TP 15 (0.0-0.1) TP 16 (0.0-0.1) o o o o o o o o o

C6 - 4/05/2016 Soil TP 20 (0.0-0.1) TP 21 (0.0-0.1) TP 22 (0.0-0.1) o o o o o o o o o

C7 - 4/05/2016 Soil TP 24 (0.0-0.1) TP 26 (0.0-0.1) TP 27 (0.0-0.1) o o o o o o o o o

TP6 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o o

TP18 0.2-0.3 4/05/2016 Soil o o o o o o o o o o o o o o

TP19 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o o

TP28 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o o

TP29 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o o

TP30 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o o

DUPA 0.0-0.1 4/05/2016 Soil o o o o o o o o o o o o o

DW1 - 4/05/2016 Water o o o o o o o o o o o o o

TP6 (FIBRO) - 4/05/2016 Material o

TP3 0.0-0.1 4/05/2016 Soil o

TP4 0.0-0.1 4/05/2016 Soil o

TP5 0.0-0.1 4/05/2016 Soil o

Note:  O denotes tested

GeoEnviro TABLE 2 

Consultancy Analytical Program
The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

AnalysisComposite Schedule

Depths (m)
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Composite Sample

Sample Depths Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

(m)

C1 0.0-0.1 18 <0.4 12 22 15 <0.1 10 46

C2 0.0-0.1 11 0.4 16 24 26 <0.1 9 150

C3 0.0-0.1 13 <0.4 17 19 18 <0.1 5 76

C4 0.0-0.1 18 0.5 20 10 23 <0.1 6 25

C5 0.0-0.1 12 <0.4 13 16 20 <0.1 6 54

C6 0.0-0.1 10 <0.4 13 15 23 <0.1 6 61

C7 0.0-0.1 11 <0.4 8 9 14 <0.1 5 25

Modified HBILs 'A' Criteria 33 7 33 (VI) 200 100 13 133 2467

Modified HBILs 'B' Criteria 167 50 167 (VI) 10000 400 40 400 20000

Modified EIL Criteria
* 38 88 48 373 35 88

Individual Samples

Sample Depths Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

(m)

TP6 0.0-0.1 10 <0.4 10 11 16 <0.1 4 130

TP18 0.2-0.3 12 <0.4 16 14 17 <0.1 7 40

TP19 0.0-0.1 11 <0.4 14 16 19 <0.1 6 43

TP28 0.0-0.1 13 1 24 350 240 <0.1 11 950

TP29 0.0-0.1 15 <0.4 13 18 25 <0.1 7 73

TP30 0.0-0.1 <4 <0.4 11 2 11 <0.1 2 19

DUPA 0.0-0.1 10 <0.4 14 20 14 <0.1 6 35

TP3 0.0-0.1 250

TP4 0.0-0.1 77

TP5 0.0-0.1 24

HBILs 'A' Criteria 100 20 100 (VI) 600 300 40 400 7400

HBILs 'B' Criteria 500 150 500 (VI) 30000 1200 120 1200 60000

EIL Criteria
* 113 NA 264 144 1120 NA 106 263

EIL Derivation

ABC
3 13 NA 14 14 20 NA 6 38

ACL
4 100 NA 250 130 1100 NA 100 225

Notes 

1) All results are expressed as mg/kg and pH (units). GeoEnviro TABLE 3
2) Figures in bold italics that are underlined exceed the modified HBILs 'A' or HBIL 'A' Criteria Consultancy Summary of Analytical Results  - Heavy Metals
3) Figures in bold italics exceed the modified EIL or EIL Criteria The Wickwood Property Group Pty Ltd

3) Ambient Background Concentrations Proposed Residential Development

4) Added Contaminant Limits 59 Cudgegong Road Rouse Hill

JC16264A.xls

7/06/2016

Prepared By: SL  Date: 7/06/2016

Checked By:__SG___Date:7/06/2016



Composite Sample

Sample Depths (m)
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C1 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C2 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C3 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C4 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C5 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C6 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C7 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

Modified HBILs 'A' Criteria 3 2 2 90 80 2 3 80 80  100

Modified HBILs 'B' Criteria 5 3 3 133 200 3 7 200 200  167

Individual Sample

Sample Depths (m)
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TP6 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP18 0.2-0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP19 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP28 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP29 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP30 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

DUPA 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

HBILs 'A' Criteria 10 6 6 270 240 6 10 240 240  300

HBILs 'B' Criteria 15 10 10 400 600 10 20 600 600  500

Notes 

1) All results are expressed as mg/kg and pH (units). GeoEnviro TABLE 4
2) Figures in bold italics exceed the modified HBILs 'A' or HBIL 'A' Criteria Consultancy Summary of Analytical Results  - OCP

The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill
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Composite Sample

Sample Depths (m)
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C1 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C2 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C3 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C4 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C5 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C6 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

C7 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

Modified HBILs 'A' Criteria 0.3

Modified HBILs 'B' Criteria 0.3

Individual Sample

Sample Depths (m)
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TP6 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP18 0.2-0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP19 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP28 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP29 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

TP30 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

DUPA 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ND

HBILs 'A' Criteria 1

HBILs 'B' Criteria 1

Notes GeoEnviro TABLE 5
1) All results are expressed as mg/kg and pH (units). Consultancy Summary of Analytical Results  - PCB
2) Figures in bold italics exceed the modified HBILs 'A' or HBIL 'A' Criteria The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill
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Sample Depths C6-C9 C10-C14 C15-C28 C29-C36 C10-C36 F1 
(4)

F2 
(5) F3 F4

(m) C6-C10 >C10-C16 C16-C34 C34-C40 Benzene Toluene Ethylbenzene m+p-xylene o-Xylene Naphthalene

TP6 0.0-0.1 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

TP18 0.2-0.3 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

TP19 0.0-0.1 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

TP28 0.0-0.1 <25 <50 750 1500 2250 <25 <50 2000 700 <0.2 <0.5 <1 <2 <1 <1

TP29 0.0-0.1 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

TP30 0.0-0.1 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

DUPA 0.0-0.1 <25 <50 <100 <100 <250 <25 <50 <100 <100 <0.2 <0.5 <1 <2 <1 <1

NSW DEC (1994) 65 1000 1 1.4 3.1

HSLs 'A and B' Criteria

(CLAY) 0m to <1m 50 280 0.7 480 480 5

1m to <2m 90 1

2m to < 4m 150 2

4m+ 290 3

ESL Criteria 180 120 1300 5600 65 105 125

Notes 

1) All results are expressed as mg/kg unless otherwise specified GeoEnviro TABLE 6
2) Figures in bold exceed the NSW DEC criteria Consultancy Summary of Analytical Results  - TRH and VOC
3) ND Not detected The Wickwood Property Group Pty Ltd

4) F1 is C6-C10 minus the sum of the BTEX concentrations Proposed Residential Development

5) F2 is >C10-C16 Minus Napthalene 59 Cudgegong Road Rouse Hill

6) Figures in bold italics that have been underlined exceed the HSLs 'A and B' Criteria

7) Figures in bold italics exceed the ESL Criteria

Volatile Organic Compounds (VOC)

45

14
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310
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Sample Depths (m)
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TP6 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

TP18 0.2-0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

TP19 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

TP28 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 0.1 <0.5 0.2

TP29 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

TP30 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

DUPA 0.0-0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.05 <0.1 <0.1 <0.1 <0.5 <0.8

HBILs 'A' Criteria 3 3* 300

HBILs 'B' Criteria 3 4* 400

HBILs 'C' Criteria 3* 300

HBILs 'D' Criteria 40* 4000

ESL  Criteria 0.7

Notes 

1) All results are expressed as mg/kg GeoEnviro TABLE 7
2) Figures in bold italics that have been underlined exceed the HBILs 'A' Criteria Consultancy Summary of Analytical Results - PAH
3) Figures in bold italic exceed the ESL Criteria The Wickwood Property Group Pty Ltd

Proposed Residential Development

* B(a)P TEQ is calculated by multiplying the concentration of each carcinogenic PAH in the sample 59 Cudgegong Road Rouse Hill

by its B(a)P TEF, given below, and summing these products

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b+j)fluoranthene

PAH Species TEF

0.1

1

0.1

Indeno(1,2,3-c,d)pyrene 0.1

0.1

0.01

0.01

1

Benzo(k)fluoranthene

Benzo(g,h,i)perylene

Chrysene

Dibenzo(a,h)anthracene
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Sample Depths (m) Asbestos

TP6 0.0-0.1 ND

TP18 0.2-0.3 ND

TP19 0.0-0.1 ND

TP28 0.0-0.1 ND

TP29 0.0-0.1 ND

TP30 0.0-0.1 ND

TP6 (FIBRO) -

HBILs 'A' Criteria 0.01% / 0.001% 
1

HBILs 'B' Criteria 0.04% / 0.001% 
1

Note: ND = Not detected

Measured in %w/w

1) Bonded Asbestos Contaminaint Material / Fiberous Asbestos and Asbestos Fines

2) Figures in bold italics exceed the HBILs 'A' Criteria

GeoEnviro TABLE 8

Consultancy Summary of Analytical Results  -  Asbestos
The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

Chrysotile asbestos detected: Amosite 

asbestos detected: Crocidolite 

asbestos detected: Organic fibres 

detected

JC16264A.xls

7/06/2016

Prepared By: SL  Date: 7/06/2016

Checked By:__SG___Date:7/06/2016



Sample Depths (m) Metals

Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

TP 19 0.00-0.10 11 <0.4 14 16 19 <0.1 6 43

DUP A - 10 <0.4 14 20 14 <0.1 6 35

Relative Percentage Difference (RPD) 9.5 NA 0.0 22.2 30.3 NA 0.0 20.5

Sample Depths (m) OCP PCB TRH BTEX PAH

TP 19 0.00-0.10 ND ND ND ND ND

DUP A - ND ND ND ND ND

Relative Percentage Difference (RPD) NA NA NA NA NA

Notes 

1) All results are expressed as mg/kg . GeoEnviro TABLE 9
2) ND - Not Detected Consultancy Summary of Analytical Results  - Quality Assurance
3) NA - Not Applicable The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

JC16264A.xls

7/06/2016

Prepared by : SL  Date: 7/06/2016

Checked By:__SG___Date:7/06/2016



Sample Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc

DW1 1 <0.1 <1 <1 <1 <0.05 1 <1

ANZECC Water Quality Guidelines-2000 24/13
3 0.2 1

4 3.4 0.6 11 8

Notes 

1) All results are expressed as µg/L.

2) Figures in bold exceeds ANZECC Guidelines for Water Quality 2000 for protection of 95% of species

3)  As III/As V

4)  Cr VI GeoEnviro TABLE 10

Consultancy Summary of Analytical Results (Dam water) - Heavy Metals
The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

JC16264A.xls

7/06/2016

Prepared by:  SL   Date:7/06/2016

Checked by:   SG   Date: 7/06/2016



Sample PCB
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C
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y
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h
o
s
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ers

DW1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2

ANZECC Water Quality Guidelines-2000 0.09 0.02 0.01 ID 0.15 0.01 0.2 0.05 0.01 ID 0.6/0.03
3

Notes 

1) All results are expressed as µg/L.

2) Figures in bold exceeds ANZECC Guidelines for Water Quality 2000 for protection of 95% of species

3) Aroclor 1242/Aroclor 1254

GeoEnviro TABLE 11

Consultancy Summary of Analytical Results (Dam water) - OCP/ OPP/ PCB
The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

OCP OPP

0.08

JC16264A.xls

7/06/2016

Prepared by:  SL   Date:7/06/2016

Checked by:   SG   Date: 7/06/2016



Sample PAH

Benzene Toluene EthylBenzene m+p-Xylene o-Xylene C6-C9 C10-C14 C15-C28 C29-C36

DW1 <1 <1 <1 <2 <1 <10 <50 <100 <100 ND

ANZECC Water Quality Guidelines-2000 950 ID ID 350 200 16
3

Notes 

1) All results are expressed as µg/L.

2) Figures in bold exceeds ANZECC Guidelines for Water Quality 2000 for protection of 95% of species

3) Naphathelene

GeoEnviro TABLE 12

Consultancy Summary of Analytical Results (Dam water) - BTEX/ TRH/ PAH
The Wickwood Property Group Pty Ltd

Proposed Residential Development

59 Cudgegong Road Rouse Hill

BTEX

JC16264A.xls

7/06/2016

Prepared by:  SL   Date:7/06/2016

Checked by:   SG   Date: 7/06/2016
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APPENDIX A 

Quality Assurance and Control Plan 
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 GeoEnviro Consultancy 

QUALITY ASSURANCE AND CONTROL 

A detailed Quality Assurance/Quality Control (QA/QC) assessment, including the collection 

and analysis of quality control samples, was completed for the data arising from the analysis 

of soil samples, in order to determine the suitability of the data for use in the assessment of 

site conditions. This included the collection of lab duplicates 

Field Investigation Procedure 

All fieldwork was conducted in general accordance with GHD’s Standard Field 

Operating Procedures (FOP), which are aimed at collecting environmental samples using 

uniform and systematic methods, as required by GHD’s Quality Assurance system. Key 

requirements of these procedures are as follows: 

 Field staff - all field investigations were conducted by staff with sufficient and 

appropriate site specific training with the experience to assess and document 

field conditions and undertake the investigation tasks in accordance with relevant 

procedures.  Soil types shall be recorded in accordance with the geotechnical 

classifications detailed in AS1726-1993 Geotechnical Site Investigations.  A 

field log shall record the following but not limited to the following information; 

 Profile type – fill, natural, bedrock etc 

 Depths of profile type 

 Soil classification including composition, properties and 

characteristics. 

 Groundwater conditions. 

 Depths of samples collected. 

 Unusual or unexpected conditions including odour, colour etc. 

 Field Documentation - included photographs, a field logbook to record an account 

of daily works and events including works start/end time, weather, presence of 

odours and/or dust, calibration results and checks and sample details. 

 A visual and olfactory assessment was made on samples for the potential 

presence of contamination indicators or asbestos. Field screened for volatile 

organic compounds may also undertaken using a Photo-Ionisation Detector (PID). 
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 Notes are collected included the location and extent of fill and features such as 

seepage, moisture, water bearing zones, depth of groundwater tables, 

discolouration, staining, odours and other indications of contamination. This 

information was recorded on the field borehole logs. 

 Decontamination procedures - included the use of new disposable gloves for 

the collection of each sample, decontamination of the sampling equipment 

between each sampling location (using DECON90 where required) and the 

use of dedicated sampling containers provided by the laboratory. 

 Sample procedures - collected samples were immediately transferred into 

laboratory supplied jars of appropriate composition and preservation for the 

required analysis. The sample containers were transferred to a chilled cooler for 

sample preservation prior to and during shipment to the testing laboratory. 

 Duplicate samples were collected included blind duplicates. These were coded 

duplicate samples submitted to the primary laboratory for analysis as individual 

samples without any indication to the laboratory that they have been duplicated. 

 Each sample was assigned an individual sample identification number that began 

with a location code and site number designation for the specific sample type and 

sample location number. The sampling depth or interval indicates the discrete 

depth or interval at which the sample was taken below the surface to the nearest 

0.1 metre. 

Sample Custody 

A Laboratory Test Request & Chain of Custody (COC) form shall be completed for each 

sample set collected.  The form is maintained as a record of sample collection, transfer, 

shipment and receipt by the laboratory.  When physical possession of samples is transferred, 

both the individual relinquishing the samples and the individual receiving them shall sign, 

date and record the time on the COC. 

Any samples damage shall be reported to the field personnel so that resampling could take 

place.   
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Laboratory Program 

The contracted laboratory used their internal procedures and NATA accredited methods in 

accordance with their quality assurance system. GeoEnviro reviewed the laboratory reports 

to ensure that the laboratory analytical methods and limits of reporting are acceptable for the 

analysis required. Laboratory quality control procedures used during the project include: 

 Laboratory duplicate samples: Duplicate sub samples collected by the 

laboratory from one sample submitted for analytical testing at a rate equivalent 

to one in twenty samples per analytical batch, or one sample per batch if less 

than twenty samples are analysed in a batch.  A laboratory duplicate provides 

data on the analytical precision and reproducibility of the test result. 

 Certified reference standards: A reference standard of known (certified) 

concentration is analysed along with a batch of samples. The Certified Reference 

Standard (CRS) or Laboratory Control Spike provides an indication of the 

analytical accuracy and the precision of the test method and is used for inorganic 

analyses. 

 Spiked samples: An authentic field sample is spiked by adding an aliquot of 

known concentration of the target analyte(s) prior to sample extraction and 

analysis. A spike documents the effect of the sample matrix on the extraction and 

analytical techniques. Spiked samples will be analysed for each batch where 

samples are analysed for organic chemicals of concern. 

 Surrogate standard/spikes: These are organic compounds which are similar to 

the analyte of interest in terms of chemical composition, extractability, and 

chromatographic conditions (retention time), but which are not normally found in 

environmental samples. These surrogate compounds are spiked into blanks, 

standards and samples submitted for organic analyses by gas-chromatographic 

techniques prior to sample extraction.  Surrogate Standard/Spikes provide a 

means of checking that no gross errors have occurred during any stage of the test 

method leading to significant analyte loss. 
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 Laboratory blank: Usually an organic or aqueous solution that is as free as 

possible of analytes of interest to which is added all the reagents, in the same 

volume, as used in the preparation and subsequent analysis of the samples. The 

reagent blank is carried through the complete sample preparation procedure and 

contains the same reagent concentrations in the final solution as in the sample 

solution used for analysis. The reagent blank is used to correct for possible 

contamination resulting from the preparation or processing of the sample. 

 

The contracted laboratory conducted an assessment of the laboratory QC program internally; 

however, the results were independently reviewed and assessed by GeoEnviro  
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APPENDIX B 

 

NSW EPA, Groundwater Bore hole and Historical Land Title Searches 

 



5/4/2016 DECCW | Search results

http://www.epa.nsw.gov.au/prclmapp/searchresults.aspx?&LGA=12&Suburb=&Notice=&Name=&Text=&DateFrom=&DateTo= 1/1

Connect Feedback

Web support
Public consultation

Contact

Contact us
Offices
Report pollution

Government

NSW Government
jobs.nsw

About

Accessibility
Disclaimer
Privacy
Copyright

Healthy Environment, Healthy Community, Healthy Business

Home Contaminated land Record of notices

Search results
Your search for:LGA: Blacktown City Council   Matched 7 notices relating

to 2 sites.
Search Again    
Refine Search

Suburb Address Site Name Notices
related to
this site

KINGS PARK21 Tattersall ROAD Dow Corning 1 current and
4 former

SEVEN
HILLS

27 Powers ROAD Australian Waste Oil Refineries 2 current

Page 1 of 1

4 May 2016

 

https://twitter.com/NSW_EPA
http://www.epa.nsw.gov.au/feedback/
http://www.epa.nsw.gov.au/consult/
http://www.epa.nsw.gov.au/contact
http://www.epa.nsw.gov.au/contact/locations.htm
http://www.epa.nsw.gov.au/pollution
http://www.nsw.gov.au/
http://www.jobs.nsw.gov.au/
http://www.epa.nsw.gov.au/help/index.htm
http://www.epa.nsw.gov.au/help/disclaimer.htm
http://www.epa.nsw.gov.au/help/privacy.htm
http://www.epa.nsw.gov.au/help/copyright.htm
http://www.epa.nsw.gov.au/
http://www.epa.nsw.gov.au/clm/
http://www.epa.nsw.gov.au/prclmapp/aboutregister.aspx
javascript:__doPostBack('dgSearchResults$ctl03$Linkbutton1','')
javascript:__doPostBack('dgSearchResults$ctl04$Linkbutton1','')
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APPENDIX C 

 

Section 149(2) Certificate 
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Laboratory Certificates – Contamination and Salinity 

 



CERTIFICATE OF ANALYSIS 146451

Client:

Geoenviro Consultancy Pty Ltd

PO Box 1543, Macquarie Centre

North Ryde

NSW 2113

Attention: Steven Goss, Solern Liew

Sample log in details:

Your Reference: JC16264A, Rouse Hill

No. of samples: 52 Soils, 7 Composites, 1 water

Date samples received / completed instructions received 11/05/16 / 11/05/16

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 19/05/16 / 19/05/16

Date of Preliminary Report: Not Issued

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

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

Results Approved By:

Page 1 of  41Envirolab Reference: 146451
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Client Reference: JC16264A, Rouse Hill

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 146451-29 146451-30 146451-31 146451-32 146451-33

Your Reference ------------

-

TP6 TP18 TP19 TP28 TP29

Depth ------------ 0.0-0.1 0.2-0.3 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

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

TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 

vTPH C6 - C10 less BTEX 

(F1)

mg/kg <25 <25 <25 <25 <25 

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

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

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

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

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

naphthalene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 116 115 118 117 116 

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 146451-34 146451-35

Your Reference ------------

-

TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 

Date analysed - 13/05/2016 13/05/2016 

TRH C6 - C9 mg/kg <25 <25 

TRH C6 - C10 mg/kg <25 <25 

vTPH C6 - C10 less BTEX 

(F1)

mg/kg <25 <25 

Benzene mg/kg <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 

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

o-Xylene mg/kg <1 <1 

naphthalene mg/kg <1 <1 

Surrogate aaa-Trifluorotoluene % 117 114 
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Client Reference: JC16264A, Rouse Hill

svTRH (C10-C40) in Soil 

Our Reference: UNITS 146451-29 146451-30 146451-31 146451-32 146451-33

Your Reference ------------

-

TP6 TP18 TP19 TP28 TP29

Depth ------------ 0.0-0.1 0.2-0.3 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

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

TRH C15 - C28 mg/kg <100 <100 <100 750 <100 

TRH C29 - C36 mg/kg <100 <100 <100 1,500 <100 

TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 

TRH >C10 - C16 less 

Naphthalene (F2)

mg/kg <50 <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 2,000 <100 

TRH >C34-C40 mg/kg <100 <100 <100 700 <100 

Surrogate o-Terphenyl % 82 79 81 89 86 

svTRH (C10-C40) in Soil 

Our Reference: UNITS 146451-34 146451-35

Your Reference ------------

-

TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 

TRH C10 - C14 mg/kg <50 <50 

TRH C15 - C28 mg/kg <100 <100 

TRH C29 - C36 mg/kg <100 <100 

TRH >C10-C16 mg/kg <50 <50 

TRH >C10 - C16 less 

Naphthalene (F2)

mg/kg <50 <50 

TRH >C16-C34 mg/kg <100 <100 

TRH >C34-C40 mg/kg <100 <100 

Surrogate o-Terphenyl % 84 83 
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Client Reference: JC16264A, Rouse Hill

PAHs in Soil 

Our Reference: UNITS 146451-29 146451-30 146451-31 146451-32 146451-33

Your Reference ------------

-

TP6 TP18 TP19 TP28 TP29

Depth ------------ 0.0-0.1 0.2-0.3 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

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,j+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 

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE NIL (+)VE 0.20 NIL (+)VE 

Surrogate p-Terphenyl-d14 % 92 90 92 101 104 
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Client Reference: JC16264A, Rouse Hill

PAHs in Soil 

Our Reference: UNITS 146451-34 146451-35

Your Reference ------------

-

TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 16/05/2016 13/05/2016 

Date analysed - 16/05/2016 16/05/2016 

Naphthalene mg/kg <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 

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

Chrysene mg/kg <0.1 <0.1 

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

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

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

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

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

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 

Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 96 99 
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Client Reference: JC16264A, Rouse Hill

Organochlorine Pesticides in soil

Our Reference: UNITS 146451-22 146451-23 146451-24 146451-25 146451-26

Your Reference ------------

-

C1 C2 C3 C4 C5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

1+2+3

4/05/2016

Soil

4+5+6

4/05/2016

Soil

7+8+9

4/05/2016

Soil

10+11+12

4/05/2016

Soil

13+15+14

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

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 TCMX % 101 99 96 97 96 
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Client Reference: JC16264A, Rouse Hill

Organochlorine Pesticides in soil

Our Reference: UNITS 146451-27 146451-28 146451-29 146451-30 146451-31

Your Reference ------------

-

C6 C7 TP6 TP18 TP19

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.2-0.3 0.0-0.1

Composite Reference

Date Sampled

Type of sample

16+17+18

4/05/2016

Soil

19+20+21

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

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 TCMX % 97 97 97 97 96 
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Client Reference: JC16264A, Rouse Hill

Organochlorine Pesticides in soil

Our Reference: UNITS 146451-32 146451-33 146451-34 146451-35

Your Reference ------------

-

TP28 TP29 TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

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 TCMX % 126 98 96 95 
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Client Reference: JC16264A, Rouse Hill

PCBs in Soil

Our Reference: UNITS 146451-22 146451-23 146451-24 146451-25 146451-26

Your Reference ------------

-

C1 C2 C3 C4 C5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

1+2+3

4/05/2016

Soil

4+5+6

4/05/2016

Soil

7+8+9

4/05/2016

Soil

10+11+12

4/05/2016

Soil

13+15+14

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 101 99 96 97 96 

PCBs in Soil

Our Reference: UNITS 146451-27 146451-28 146451-29 146451-30 146451-31

Your Reference ------------

-

C6 C7 TP6 TP18 TP19

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.2-0.3 0.0-0.1

Composite Reference

Date Sampled

Type of sample

16+17+18

4/05/2016

Soil

19+20+21

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 97 97 97 97 96 
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Client Reference: JC16264A, Rouse Hill

PCBs in Soil

Our Reference: UNITS 146451-32 146451-33 146451-34 146451-35

Your Reference ------------

-

TP28 TP29 TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date extracted - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 14/05/2016 14/05/2016 14/05/2016 14/05/2016 

Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 126 98 96 95 
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Client Reference: JC16264A, Rouse Hill

Acid Extractable metals in soil

Our Reference: UNITS 146451-22 146451-23 146451-24 146451-25 146451-26

Your Reference ------------

-

C1 C2 C3 C4 C5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

1+2+3

4/05/2016

Soil

4+5+6

4/05/2016

Soil

7+8+9

4/05/2016

Soil

10+11+12

4/05/2016

Soil

13+15+14

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Arsenic mg/kg 18 11 13 18 12 

Cadmium mg/kg <0.4 0.4 <0.4 0.5 <0.4 

Chromium mg/kg 12 16 17 20 13 

Copper mg/kg 22 24 19 10 16 

Lead mg/kg 15 26 18 23 20 

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

Nickel mg/kg 10 9 5 6 6 

Zinc mg/kg 46 150 76 25 54 

Acid Extractable metals in soil

Our Reference: UNITS 146451-27 146451-28 146451-29 146451-30 146451-31

Your Reference ------------

-

C6 C7 TP6 TP18 TP19

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.2-0.3 0.0-0.1

Composite Reference

Date Sampled

Type of sample

16+17+18

4/05/2016

Soil

19+20+21

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Arsenic mg/kg 10 11 10 12 11 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 13 8 10 16 14 

Copper mg/kg 15 9 11 14 16 

Lead mg/kg 23 14 16 17 19 

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

Nickel mg/kg 6 5 4 7 6 

Zinc mg/kg 61 25 130 40 43 
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Client Reference: JC16264A, Rouse Hill

Acid Extractable metals in soil

Our Reference: UNITS 146451-32 146451-33 146451-34 146451-35

Your Reference ------------

-

TP28 TP29 TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Arsenic mg/kg 13 15 <4 10 

Cadmium mg/kg 1 <0.4 <0.4 <0.4 

Chromium mg/kg 24 13 11 14 

Copper mg/kg 350 18 2 20 

Lead mg/kg 240 25 11 14 

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

Nickel mg/kg 11 7 2 6 

Zinc mg/kg 950 73 19 35 
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Client Reference: JC16264A, Rouse Hill

Moisture 

Our Reference: UNITS 146451-22 146451-23 146451-24 146451-25 146451-26

Your Reference ------------

-

C1 C2 C3 C4 C5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

1+2+3

4/05/2016

Soil

4+5+6

4/05/2016

Soil

7+8+9

4/05/2016

Soil

10+11+12

4/05/2016

Soil

13+15+14

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Moisture % 2.4 2.3 1.6 2.5 1.9 

Moisture 

Our Reference: UNITS 146451-27 146451-28 146451-29 146451-30 146451-31

Your Reference ------------

-

C6 C7 TP6 TP18 TP19

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.2-0.3 0.0-0.1

Composite Reference

Date Sampled

Type of sample

16+17+18

4/05/2016

Soil

19+20+21

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Moisture % 1.8 2.0 1.2 2.5 1.8 

Moisture 

Our Reference: UNITS 146451-32 146451-33 146451-34 146451-35

Your Reference ------------

-

TP28 TP29 TP30 DUPA

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 13/05/2016 13/05/2016 13/05/2016 13/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Moisture % 1.9 0.7 1.9 2.3 
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Client Reference: JC16264A, Rouse Hill

Asbestos ID - soils 

Our Reference: UNITS 146451-29 146451-30 146451-31 146451-32 146451-33

Your Reference ------------

-

TP6 TP18 TP19 TP28 TP29

Depth ------------ 0.0-0.1 0.2-0.3 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date analysed - 17/05/2016 17/05/2016 17/05/2016 17/05/2016 17/05/2016 

Sample mass tested g Approx. 40g Approx. 45g Approx. 40g Approx. 35g Approx. 40g

Sample Description - Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Asbestos ID in soil - No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

Trace Analysis - No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

Asbestos ID - soils 

Our Reference: UNITS 146451-34

Your Reference ------------

-

TP30

Depth ------------ 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date analysed - 17/05/2016 

Sample mass tested g Approx. 40g

Sample Description - Brown coarse- 

grained soil & 

rocks

Asbestos ID in soil - No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibres 

detected

Trace Analysis - No asbestos 

detected
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Client Reference: JC16264A, Rouse Hill

Misc Inorg - Soil 

Our Reference: UNITS 146451-6 146451-8 146451-11 146451-18 146451-21

Your Reference ------------

-

TP5 TP9 TP12 TP22 TP27

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1 0.0-0.1

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

pH 1:5 soil:water pH Units 5.3 5.7 5.6 6.6 6.2 

Electrical Conductivity 1:5 

soil:water

µS/cm 92 46 21 240 27 

Misc Inorg - Soil 

Our Reference: UNITS 146451-38 146451-39 146451-40 146451-41 146451-42

Your Reference ------------

-

TP5 TP5 TP9 TP9 TP12

Depth ------------ 0.4-0.5 0.9-1.0 0.5-0.6 1.3-1.4 0.5-0.6

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

pH 1:5 soil:water pH Units 5.5 5.1 5.1 5.3 5.8 

Electrical Conductivity 1:5 

soil:water

µS/cm 120 650 70 81 44 

Chloride, Cl 1:5 soil:water mg/kg 44 440 28 30 <10 

Sulphate, SO4 1:5 soil:water mg/kg 120 370 99 41 64 

Resistivity in soil* ohm m 83 [NA] [NA] 120 230 

Misc Inorg - Soil 

Our Reference: UNITS 146451-43 146451-44 146451-45 146451-46 146451-47

Your Reference ------------

-

TP12 TP17 TP17 TP17 TP22

Depth ------------ 1.3-1.4 0.0-0.1 0.5-0.6 1.4-1.5 0.6-0.7

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 16/05/2016 16/05/2016 

pH 1:5 soil:water pH Units 5.6 6.1 5.9 5.7 6.2 

Electrical Conductivity 1:5 

soil:water

µS/cm 75 83 32 160 51 

Chloride, Cl 1:5 soil:water mg/kg 20 [NA] <10 100 <10 

Sulphate, SO4 1:5 soil:water mg/kg 75 [NA] 39 90 36 

Resistivity in soil* ohm m [NA] [NA] [NA] 63 200 
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Client Reference: JC16264A, Rouse Hill

Misc Inorg - Soil 

Our Reference: UNITS 146451-48 146451-49 146451-50

Your Reference ------------

-

TP22 TP27 TP27

Depth ------------ 1.6-1.7 0.4-0.5 1.3-1.4

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 16/05/2016 16/05/2016 16/05/2016 

Date analysed - 16/05/2016 16/05/2016 16/05/2016 

pH 1:5 soil:water pH Units 5.8 6.1 5.9 

Electrical Conductivity 1:5 

soil:water

µS/cm 49 33 65 

Chloride, Cl 1:5 soil:water mg/kg <10 <10 28 

Sulphate, SO4 1:5 soil:water mg/kg 52 21 46 

Resistivity in soil* ohm m [NA] [NA] 150 
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Client Reference: JC16264A, Rouse Hill

ESP/CEC 

Our Reference: UNITS 146451-38 146451-43 146451-49

Your Reference ------------

-

TP5 TP12 TP27

Depth ------------ 0.4-0.5 1.3-1.4 0.4-0.5

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

-

4/05/2016

Soil

-

4/05/2016

Soil

Date prepared - 18/05/2016 18/05/2016 18/05/2016 

Date analysed - 18/05/2016 18/05/2016 18/05/2016 

Exchangeable Ca meq/100g 2.2 7.5 8.9 

Exchangeable K meq/100g 0.3 0.2 0.2 

Exchangeable Mg meq/100g 5.3 4.1 4.2 

Exchangeable Na meq/100g 0.59 0.95 0.46 

Cation Exchange Capacity meq/100g 8.3 13 14 

ESP % 7 7 3 
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Client Reference: JC16264A, Rouse Hill

vTRH(C6-C10)/BTEXN in Water 

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date extracted - 13/05/2016 

Date analysed - 14/05/2016 

TRH C6 - C9 µg/L <10 

TRH C6 - C10 µg/L <10 

TRH C6 - C10 less BTEX 

(F1)

µg/L <10 

Benzene µg/L <1 

Toluene µg/L <1 

Ethylbenzene µg/L <1 

m+p-xylene µg/L <2 

o-xylene µg/L <1 

Naphthalene µg/L <1 

Surrogate Dibromofluoromethane % 105 

Surrogate toluene-d8 % 107 

Surrogate 4-BFB % 89 
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Client Reference: JC16264A, Rouse Hill

svTRH (C10-C40) in Water 

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date extracted - 13/05/2016 

Date analysed - 13/05/2016 

TRH C10 - C14 µg/L <50 

TRH C15 - C28 µg/L <100 

TRH C29 - C36 µg/L <100 

TRH >C10 - C16 µg/L <50 

TRH >C10 - C16 less 

Naphthalene (F2)

µg/L <50 

TRH >C16 - C34 µg/L 110 

TRH >C34 - C40 µg/L <100 

Surrogate o-Terphenyl % 87 
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Client Reference: JC16264A, Rouse Hill

PAHs in Water

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date extracted - 13/05/2016 

Date analysed - 13/05/2016 

Naphthalene µg/L <1 

Acenaphthylene µg/L <1 

Acenaphthene µg/L <1 

Fluorene µg/L <1 

Phenanthrene µg/L <1 

Anthracene µg/L <1 

Fluoranthene µg/L <1 

Pyrene µg/L <1 

Benzo(a)anthracene µg/L <1 

Chrysene µg/L <1 

Benzo(b,j+k)fluoranthene µg/L <2 

Benzo(a)pyrene µg/L <1 

Indeno(1,2,3-c,d)pyrene µg/L <1 

Dibenzo(a,h)anthracene µg/L <1 

Benzo(g,h,i)perylene µg/L <1 

Benzo(a)pyrene TEQ µg/L <5 

Total +ve PAH's µg/L NIL (+)VE 

Surrogate p-Terphenyl-d14 % 99 
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Client Reference: JC16264A, Rouse Hill

OCP in water 

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date extracted - 13/05/2016 

Date analysed - 13/05/2016 

HCB µg/L <0.2 

alpha-BHC µg/L <0.2 

gamma-BHC µg/L <0.2 

beta-BHC µg/L <0.2 

Heptachlor µg/L <0.2 

delta-BHC µg/L <0.2 

Aldrin µg/L <0.2 

Heptachlor Epoxide µg/L <0.2 

gamma-Chlordane µg/L <0.2 

alpha-Chlordane µg/L <0.2 

Endosulfan I µg/L <0.2 

pp-DDE µg/L <0.2 

Dieldrin µg/L <0.2 

Endrin µg/L <0.2 

pp-DDD µg/L <0.2 

Endosulfan II µg/L <0.2 

pp-DDT µg/L <0.2 

Endrin Aldehyde µg/L <0.2 

Endosulfan Sulphate µg/L <0.2 

Methoxychlor µg/L <0.2 

Surrogate TCMX % 91 
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Client Reference: JC16264A, Rouse Hill

PCBs in Water 

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date extracted - 13/05/2016 

Date analysed - 13/05/2016 

Aroclor 1016 µg/L <2 

Aroclor 1221 µg/L <2 

Aroclor 1232 µg/L <2 

Aroclor 1242 µg/L <2 

Aroclor 1248 µg/L <2 

Aroclor 1254 µg/L <2 

Aroclor 1260 µg/L <2 

Surrogate TCLMX % 91 
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Client Reference: JC16264A, Rouse Hill

HM in water - dissolved 

Our Reference: UNITS 146451-36

Your Reference ------------

-

DW1

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date prepared - 16/05/2016 

Date analysed - 16/05/2016 

Arsenic-Dissolved µg/L 1 

Cadmium-Dissolved µg/L <0.1 

Chromium-Dissolved µg/L <1 

Copper-Dissolved µg/L <1 

Lead-Dissolved µg/L <1 

Mercury-Dissolved µg/L <0.05 

Nickel-Dissolved µg/L 1 

Zinc-Dissolved µg/L <1 
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Client Reference: JC16264A, Rouse Hill

Asbestos ID - materials 

Our Reference: UNITS 146451-37

Your Reference ------------

-

TP6 FIBRO

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

Composite Reference

Date Sampled

Type of sample

-

4/05/2016

Soil

Date analysed - 16/05/2016 

Mass / Dimension of Sample - 145x100x5mm

Sample Description - Assorted fibre 

cement material

Asbestos ID in materials - Chrysotile 

asbestos 

detected

 Amosite 

asbestos 

detected

 Crocidolite 

asbestos 

detected

 Organic fibres 

detected
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Client Reference: JC16264A, Rouse Hill

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

 

  Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-FID. 

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 

(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

 

  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 

2013.

For soil results:-

1. ‘TEQ PQL’ values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the 

most conservative approach and can give false positive TEQs given that PAHs that contribute to the TEQ 

calculation may not be present. 

2. ‘TEQ zero’ values are assuming all contributing PAHs reported as <PQL are zero. This is the least 

conservative approach and is more susceptible to false negative TEQs when PAHs that contribute to the TEQ 

calculation are present but below PQL.

3. ‘TEQ half PQL’ values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. 

Hence a mid-point between the most and least conservative approaches above.

Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PAHs" is 

simply a sum of the positive individual PAHs.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  Metals-020 Determination of various metals by ICP-AES. 

 

  Metals-021 Determination of Mercury by Cold Vapour AAS. 

 

  Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

 

  ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and 

Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 

4964-2004.

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note 

that the results for water analyses are indicative only, as analysis outside of the APHA storage times.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 

2510 and Rayment & Lyons.

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 

4110-B. Alternatively determined by colourimetry/turbidity using Discrete Analyer.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA 22nd ED 2510 

and Rayment & Lyons. Resistivity is calculated from Conductivity.

 

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride 

exchange and ICP-AES analytical finish.

 

  Org-013 Water samples are analysed directly by purge and trap GC-MS.
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Client Reference: JC16264A, Rouse Hill

Method ID Methodology Summary

  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 

2013.

 

  Metals-022 ICP-MS Determination of various metals by ICP-MS. 
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 14/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 14/05/2016

TRH C6 - C9 mg/kg 25 Org-016 <25 146451-29 <25 || <25 LCS-2 106%

TRH C6 - C10 mg/kg 25 Org-016 <25 146451-29 <25 || <25 LCS-2 106%

Benzene mg/kg 0.2 Org-016 <0.2 146451-29 <0.2 || <0.2 LCS-2 105%

Toluene mg/kg 0.5 Org-016 <0.5 146451-29 <0.5 || <0.5 LCS-2 112%

Ethylbenzene mg/kg 1 Org-016 <1 146451-29 <1 || <1 LCS-2 109%

m+p-xylene mg/kg 2 Org-016 <2 146451-29 <2 || <2 LCS-2 103%

o-Xylene mg/kg 1 Org-016 <1 146451-29 <1 || <1 LCS-2 101%

naphthalene mg/kg 1 Org-014 <1 146451-29 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 124 146451-29 116 || 117 || RPD: 1 LCS-2 110%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 14/05/2

016

146451-29 14/05/2016 || 14/05/2016 LCS-2 14/05/2016

TRH C10 - C14 mg/kg 50 Org-003 <50 146451-29 <50 || <50 LCS-2 126%

TRH C15 - C28 mg/kg 100 Org-003 <100 146451-29 <100 || <100 LCS-2 106%

TRH C29 - C36 mg/kg 100 Org-003 <100 146451-29 <100 || <100 LCS-2 108%

TRH >C10-C16 mg/kg 50 Org-003 <50 146451-29 <50 || <50 LCS-2 126%

TRH >C16-C34 mg/kg 100 Org-003 <100 146451-29 <100 || <100 LCS-2 106%

TRH >C34-C40 mg/kg 100 Org-003 <100 146451-29 <100 || <100 LCS-2 108%

Surrogate o-Terphenyl % Org-003 81 146451-29 82 || 78 || RPD: 5 LCS-2 93%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 16/05/2

016

146451-29 16/05/2016 || 16/05/2016 LCS-2 16/05/2016

Naphthalene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 99%

Acenaphthylene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 96%

Phenanthrene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 107%

Anthracene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 97%

Pyrene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 104%

Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 LCS-2 86%

Benzo(b,j

+k)fluoranthene 

mg/kg 0.2 Org-012 <0.2 146451-29 <0.2 || <0.2 [NR] [NR]
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 146451-29 <0.05 || <0.05 LCS-2 130%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 93 146451-29 92 || 92 || RPD: 0 LCS-2 115%

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 - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 14/05/2

016

146451-29 14/05/2016 || 14/05/2016 LCS-2 14/05/2016

HCB mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 98%

gamma-BHC mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 87%

Heptachlor mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 90%

delta-BHC mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 97%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 95%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 93%

Dieldrin mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 99%

Endrin mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 102%

pp-DDD mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 78%

Endosulfan II mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 LCS-2 87%

Methoxychlor mg/kg 0.1 Org-005 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % Org-005 99 146451-29 97 || 97 || RPD: 0 LCS-2 114%
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 14/05/2

016

146451-29 14/05/2016 || 14/05/2016 LCS-2 14/05/2016

Aroclor 1016 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aroclor 1221 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aroclor 1232 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aroclor 1242 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aroclor 1248 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Aroclor 1254 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 LCS-2 103%

Aroclor 1260 mg/kg 0.1 Org-006 <0.1 146451-29 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 99 146451-29 97 || 97 || RPD: 0 LCS-2 98%

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 prepared - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Date analysed - 13/05/2

016

146451-29 13/05/2016 || 13/05/2016 LCS-2 13/05/2016

Arsenic mg/kg 4 Metals-020 <4 146451-29 10 || 12 || RPD: 18 LCS-2 116%

Cadmium mg/kg 0.4 Metals-020 <0.4 146451-29 <0.4 || <0.4 LCS-2 107%

Chromium mg/kg 1 Metals-020 <1 146451-29 10 || 14 || RPD: 33 LCS-2 112%

Copper mg/kg 1 Metals-020 <1 146451-29 11 || 14 || RPD: 24 LCS-2 113%

Lead mg/kg 1 Metals-020 <1 146451-29 16 || 19 || RPD: 17 LCS-2 109%

Mercury mg/kg 0.1 Metals-021 <0.1 146451-29 <0.1 || <0.1 LCS-2 99%

Nickel mg/kg 1 Metals-020 <1 146451-29 4 || 5 || RPD: 22 LCS-2 106%

Zinc mg/kg 1 Metals-020 <1 146451-29 130 || 140 || RPD: 7 LCS-2 107%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Misc Inorg - Soil Base ll Duplicate ll %RPD

Date prepared - 16/05/2

016

146451-38 16/05/2016 || 16/05/2016 LCS-1 16/05/2016

Date analysed - 16/05/2

016

146451-38 16/05/2016 || 16/05/2016 LCS-1 16/05/2016

pH 1:5 soil:water pH Units Inorg-001 [NT] 146451-38 5.5 || 5.3 || RPD: 4 LCS-1 101%

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 146451-38 120 || 110 || RPD: 9 LCS-1 96%

Chloride, Cl 1:5 

soil:water

mg/kg 10 Inorg-081 <10 146451-38 44 || 34 || RPD: 26 LCS-1 93%

Sulphate, SO4 1:5 

soil:water

mg/kg 10 Inorg-081 <10 146451-38 120 || 110 || RPD: 9 LCS-1 107%

Resistivity in soil* ohm m 1 Inorg-002 <1.0 146451-38 83 || 90 || RPD: 8 [NR] [NR]
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

ESP/CEC Base ll Duplicate ll %RPD

Date prepared - [NT] [NT] [NT] LCS-1 18/05/2016

Date analysed - [NT] [NT] [NT] LCS-1 18/05/2016

Exchangeable Ca meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 105%

Exchangeable K meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 120%

Exchangeable Mg meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 102%

Exchangeable Na meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 105%

ESP % 1 Metals-009 <1 [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Water 

Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

[NT] [NT] LCS-W6 13/05/2016

Date analysed - 14/05/2

016

[NT] [NT] LCS-W6 14/05/2016

TRH C6 - C9 µg/L 10 Org-016 <10 [NT] [NT] LCS-W6 106%

TRH C6 - C10 µg/L 10 Org-016 <10 [NT] [NT] LCS-W6 106%

Benzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W6 105%

Toluene µg/L 1 Org-016 <1 [NT] [NT] LCS-W6 112%

Ethylbenzene µg/L 1 Org-016 <1 [NT] [NT] LCS-W6 109%

m+p-xylene µg/L 2 Org-016 <2 [NT] [NT] LCS-W6 103%

o-xylene µg/L 1 Org-016 <1 [NT] [NT] LCS-W6 101%

Naphthalene µg/L 1 Org-013 <1 [NT] [NT] [NR] [NR]

Surrogate 

Dibromofluoromethane

% Org-016 104 [NT] [NT] LCS-W6 100%

Surrogate toluene-d8 % Org-016 107 [NT] [NT] LCS-W6 99%

Surrogate 4-BFB % Org-016 88 [NT] [NT] LCS-W6 102%
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

svTRH (C10-C40) in 

Water 

Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

[NT] [NT] LCS-W1 13/05/2016

Date analysed - 13/05/2

016

[NT] [NT] LCS-W1 13/05/2016

TRH C10 - C14 µg/L 50 Org-003 <50 [NT] [NT] LCS-W1 99%

TRH C15 - C28 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 102%

TRH C29 - C36 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 110%

TRH >C10 - C16 µg/L 50 Org-003 <50 [NT] [NT] LCS-W1 99%

TRH >C16 - C34 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 102%

TRH >C34 - C40 µg/L 100 Org-003 <100 [NT] [NT] LCS-W1 110%

Surrogate o-Terphenyl % Org-003 90 [NT] [NT] LCS-W1 80%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Water Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

[NT] [NT] LCS-W2 13/05/2016

Date analysed - 13/05/2

016

[NT] [NT] LCS-W2 13/05/2016

Naphthalene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 72%

Acenaphthylene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Acenaphthene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Fluorene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 67%

Phenanthrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 86%

Anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Fluoranthene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 80%

Pyrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 85%

Benzo(a)anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Chrysene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 72%

Benzo(b,j

+k)fluoranthene 

µg/L 2 Org-012 <2 [NT] [NT] [NR] [NR]

Benzo(a)pyrene µg/L 1 Org-012 <1 [NT] [NT] LCS-W2 99%

Indeno(1,2,3-c,d)pyrene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene µg/L 1 Org-012 <1 [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 115 [NT] [NT] LCS-W2 86%
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

OCP in water Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-36 13/05/2016 || 13/05/2016 LCS-W1 13/05/2016

Date analysed - 14/05/2

016

146451-36 13/05/2016 || 13/05/2016 LCS-W1 14/05/2016

HCB µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

alpha-BHC µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 98%

gamma-BHC µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

beta-BHC µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 87%

Heptachlor µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 90%

delta-BHC µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

Aldrin µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 97%

Heptachlor Epoxide µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 95%

gamma-Chlordane µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

alpha-Chlordane µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

Endosulfan I µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

pp-DDE µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 93%

Dieldrin µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 99%

Endrin µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 102%

pp-DDD µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 78%

Endosulfan II µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

pp-DDT µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

Endrin Aldehyde µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

Endosulfan Sulphate µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 LCS-W1 87%

Methoxychlor µg/L 0.2 Org-005 <0.2 146451-36 <0.2 || <0.2 [NR] [NR]

Surrogate TCMX % Org-005 99 146451-36 91 || 89 || RPD: 2 LCS-W1 114%
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Water Base ll Duplicate ll %RPD

Date extracted - 13/05/2

016

146451-36 13/05/2016 || 13/05/2016 LCS-W1 13/05/2016

Date analysed - 14/05/2

016

146451-36 13/05/2016 || 13/05/2016 LCS-W1 14/05/2016

Aroclor 1016 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Aroclor 1221 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Aroclor 1232 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Aroclor 1242 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Aroclor 1248 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Aroclor 1254 µg/L 2 Org-006 <2 146451-36 <2 || <2 LCS-W1 105%

Aroclor 1260 µg/L 2 Org-006 <2 146451-36 <2 || <2 [NR] [NR]

Surrogate TCLMX % Org-006 99 146451-36 91 || 89 || RPD: 2 LCS-W1 98%

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 - 16/05/2

016

[NT] [NT] LCS-W1 16/05/2016

Date analysed - 16/05/2

016

[NT] [NT] LCS-W1 16/05/2016

Arsenic-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 99%

Cadmium-Dissolved µg/L 0.1 Metals-022 

ICP-MS

<0.1 [NT] [NT] LCS-W1 100%

Chromium-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 89%

Copper-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 99%

Lead-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 104%

Mercury-Dissolved µg/L 0.05 Metals-021 <0.05 [NT] [NT] LCS-W1 108%

Nickel-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 97%

Zinc-Dissolved µg/L 1 Metals-022 

ICP-MS

<1 [NT] [NT] LCS-W1 96%

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

vTRH(C6-C10)/BTEXN in 

Soil 

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-30 13/05/2016

Date analysed - [NT] [NT] 146451-30 13/05/2016

TRH C6 - C9 mg/kg [NT] [NT] 146451-30 118%

TRH C6 - C10 mg/kg [NT] [NT] 146451-30 118%

Benzene mg/kg [NT] [NT] 146451-30 118%

Toluene mg/kg [NT] [NT] 146451-30 119%

Ethylbenzene mg/kg [NT] [NT] 146451-30 116%

m+p-xylene mg/kg [NT] [NT] 146451-30 118%

o-Xylene mg/kg [NT] [NT] 146451-30 114%

naphthalene mg/kg [NT] [NT] [NR] [NR]
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Client Reference: JC16264A, Rouse Hill

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

vTRH(C6-C10)/BTEXN in 

Soil 

Base + Duplicate + %RPD

Surrogate aaa-

Trifluorotoluene

% [NT] [NT] 146451-30 121%

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

svTRH (C10-C40) in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-30 13/05/2016

Date analysed - [NT] [NT] 146451-30 13/05/2016

TRH C10 - C14 mg/kg [NT] [NT] 146451-30 130%

TRH C15 - C28 mg/kg [NT] [NT] 146451-30 120%

TRH C29 - C36 mg/kg [NT] [NT] 146451-30 110%

TRH >C10-C16 mg/kg [NT] [NT] 146451-30 130%

TRH >C16-C34 mg/kg [NT] [NT] 146451-30 120%

TRH >C34-C40 mg/kg [NT] [NT] 146451-30 110%

Surrogate o-Terphenyl % [NT] [NT] 146451-30 90%

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

PAHs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-30 13/05/2016

Date analysed - [NT] [NT] 146451-30 16/05/2016

Naphthalene mg/kg [NT] [NT] 146451-30 101%

Acenaphthylene mg/kg [NT] [NT] [NR] [NR]

Acenaphthene mg/kg [NT] [NT] [NR] [NR]

Fluorene mg/kg [NT] [NT] 146451-30 100%

Phenanthrene mg/kg [NT] [NT] 146451-30 110%

Anthracene mg/kg [NT] [NT] [NR] [NR]

Fluoranthene mg/kg [NT] [NT] 146451-30 96%

Pyrene mg/kg [NT] [NT] 146451-30 103%

Benzo(a)anthracene mg/kg [NT] [NT] [NR] [NR]

Chrysene mg/kg [NT] [NT] 146451-30 86%

Benzo(b,j+k)fluoranthene mg/kg [NT] [NT] [NR] [NR]

Benzo(a)pyrene mg/kg [NT] [NT] 146451-30 120%

Indeno(1,2,3-c,d)pyrene mg/kg [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene mg/kg [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene mg/kg [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 146451-30 110%
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Client Reference: JC16264A, Rouse Hill

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

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - 146451-35 13/05/2016 || 13/05/2016 146451-30 13/05/2016

Date analysed - 146451-35 14/05/2016 || 14/05/2016 146451-30 14/05/2016

HCB mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 146451-35 <0.1 || <0.1 146451-30 100%

gamma-BHC mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 146451-35 <0.1 || <0.1 146451-30 91%

Heptachlor mg/kg 146451-35 <0.1 || <0.1 146451-30 101%

delta-BHC mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 146451-35 <0.1 || <0.1 146451-30 99%

Heptachlor Epoxide mg/kg 146451-35 <0.1 || <0.1 146451-30 82%

gamma-Chlordane mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 146451-35 <0.1 || <0.1 146451-30 89%

Dieldrin mg/kg 146451-35 <0.1 || <0.1 146451-30 87%

Endrin mg/kg 146451-35 <0.1 || <0.1 146451-30 102%

pp-DDD mg/kg 146451-35 <0.1 || <0.1 146451-30 97%

Endosulfan II mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 146451-35 <0.1 || <0.1 146451-30 98%

Methoxychlor mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % 146451-35 95 || 94 || RPD: 1 146451-30 108%
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Client Reference: JC16264A, Rouse Hill

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

PCBs in Soil Base + Duplicate + %RPD

Date extracted - 146451-35 13/05/2016 || 13/05/2016 146451-30 13/05/2016

Date analysed - 146451-35 14/05/2016 || 14/05/2016 146451-30 14/05/2016

Aroclor 1016 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aroclor 1221 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aroclor 1232 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aroclor 1242 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aroclor 1248 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Aroclor 1254 mg/kg 146451-35 <0.1 || <0.1 146451-30 100%

Aroclor 1260 mg/kg 146451-35 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % 146451-35 95 || 94 || RPD: 1 146451-30 95%

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

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date prepared - 146451-35 13/05/2016 || 13/05/2016 146451-30 13/05/2016

Date analysed - 146451-35 13/05/2016 || 13/05/2016 146451-30 13/05/2016

Arsenic mg/kg 146451-35 10 || 8 || RPD: 22 146451-30 104%

Cadmium mg/kg 146451-35 <0.4 || <0.4 146451-30 99%

Chromium mg/kg 146451-35 14 || 12 || RPD: 15 146451-30 105%

Copper mg/kg 146451-35 20 || 17 || RPD: 16 146451-30 113%

Lead mg/kg 146451-35 14 || 12 || RPD: 15 146451-30 93%

Mercury mg/kg 146451-35 <0.1 || <0.1 146451-30 86%

Nickel mg/kg 146451-35 6 || 6 || RPD: 0 146451-30 98%

Zinc mg/kg 146451-35 35 || 42 || RPD: 18 146451-30 109%

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

Misc Inorg - Soil Base + Duplicate + %RPD

Date prepared - 146451-49 16/05/2016 || 16/05/2016 LCS-1 16/05/2016

Date analysed - 146451-49 16/05/2016 || 16/05/2016 LCS-1 16/05/2016

pH 1:5 soil:water pH Units 146451-49 6.1 || 6.1 || RPD: 0 LCS-1 101%

Electrical Conductivity 1:5 

soil:water

µS/cm 146451-49 33 || 31 || RPD: 6 LCS-1 98%

Resistivity in soil* ohm m [NT] [NT] [NR] [NR]

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

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-36 13/05/2016

Date analysed - [NT] [NT] 146451-36 13/05/2016

TRH C10 - C14 µg/L [NT] [NT] 146451-36 125%

TRH C15 - C28 µg/L [NT] [NT] 146451-36 129%

TRH C29 - C36 µg/L [NT] [NT] 146451-36 113%

TRH >C10 - C16 µg/L [NT] [NT] 146451-36 125%

TRH >C16 - C34 µg/L [NT] [NT] 146451-36 129%

TRH >C34 - C40 µg/L [NT] [NT] 146451-36 113%

Surrogate o-Terphenyl % [NT] [NT] 146451-36 117%
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Client Reference: JC16264A, Rouse Hill

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

PAHs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-36 13/05/2016

Date analysed - [NT] [NT] 146451-36 13/05/2016

Naphthalene µg/L [NT] [NT] 146451-36 70%

Acenaphthylene µg/L [NT] [NT] [NR] [NR]

Acenaphthene µg/L [NT] [NT] [NR] [NR]

Fluorene µg/L [NT] [NT] 146451-36 72%

Phenanthrene µg/L [NT] [NT] 146451-36 95%

Anthracene µg/L [NT] [NT] [NR] [NR]

Fluoranthene µg/L [NT] [NT] 146451-36 86%

Pyrene µg/L [NT] [NT] 146451-36 91%

Benzo(a)anthracene µg/L [NT] [NT] [NR] [NR]

Chrysene µg/L [NT] [NT] 146451-36 75%

Benzo(b,j+k)fluoranthene µg/L [NT] [NT] [NR] [NR]

Benzo(a)pyrene µg/L [NT] [NT] 146451-36 109%

Indeno(1,2,3-c,d)pyrene µg/L [NT] [NT] [NR] [NR]

Dibenzo(a,h)anthracene µg/L [NT] [NT] [NR] [NR]

Benzo(g,h,i)perylene µg/L [NT] [NT] [NR] [NR]

Surrogate p-Terphenyl-d14 % [NT] [NT] 146451-36 90%

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

OCP in water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-36 13/05/2016

Date analysed - [NT] [NT] 146451-36 14/05/2016

HCB µg/L [NT] [NT] [NR] [NR]

alpha-BHC µg/L [NT] [NT] 146451-36 100%

gamma-BHC µg/L [NT] [NT] [NR] [NR]

beta-BHC µg/L [NT] [NT] 146451-36 91%

Heptachlor µg/L [NT] [NT] 146451-36 101%

delta-BHC µg/L [NT] [NT] [NR] [NR]

Aldrin µg/L [NT] [NT] 146451-36 99%

Heptachlor Epoxide µg/L [NT] [NT] 146451-36 82%

gamma-Chlordane µg/L [NT] [NT] [NR] [NR]

alpha-Chlordane µg/L [NT] [NT] [NR] [NR]

Endosulfan I µg/L [NT] [NT] [NR] [NR]

pp-DDE µg/L [NT] [NT] 146451-36 89%

Dieldrin µg/L [NT] [NT] 146451-36 87%

Endrin µg/L [NT] [NT] 146451-36 102%

pp-DDD µg/L [NT] [NT] 146451-36 97%

Endosulfan II µg/L [NT] [NT] [NR] [NR]

pp-DDT µg/L [NT] [NT] [NR] [NR]

Endrin Aldehyde µg/L [NT] [NT] [NR] [NR]

Endosulfan Sulphate µg/L [NT] [NT] 146451-36 98%

Methoxychlor µg/L [NT] [NT] [NR] [NR]
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Client Reference: JC16264A, Rouse Hill

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

OCP in water Base + Duplicate + %RPD

Surrogate TCMX % [NT] [NT] 146451-36 108%

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

PCBs in Water Base + Duplicate + %RPD

Date extracted - [NT] [NT] 146451-36 13/05/2016

Date analysed - [NT] [NT] 146451-36 14/05/2016

Aroclor 1016 µg/L [NT] [NT] [NR] [NR]

Aroclor 1221 µg/L [NT] [NT] [NR] [NR]

Aroclor 1232 µg/L [NT] [NT] [NR] [NR]

Aroclor 1242 µg/L [NT] [NT] [NR] [NR]

Aroclor 1248 µg/L [NT] [NT] [NR] [NR]

Aroclor 1254 µg/L [NT] [NT] 146451-36 104%

Aroclor 1260 µg/L [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 146451-36 95%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

svTRH (C10-C40) in Water Base + Duplicate + %RPD

Date extracted - 146451-36 13/05/2016 || 13/05/2016

Date analysed - 146451-36 13/05/2016 || 13/05/2016

TRH C10 - C14 µg/L 146451-36 <50 || <50

TRH C15 - C28 µg/L 146451-36 <100 || <100

TRH C29 - C36 µg/L 146451-36 <100 || <100

TRH >C10 - C16 µg/L 146451-36 <50 || <50

TRH >C16 - C34 µg/L 146451-36 110 || 100 || RPD: 10 

TRH >C34 - C40 µg/L 146451-36 <100 || <100

Surrogate o-Terphenyl % 146451-36 87 || 94 || RPD: 8 

QUALITY CONTROL UNITS Dup. Sm# Duplicate

PAHs in Water Base + Duplicate + %RPD

Date extracted - 146451-36 13/05/2016 || 13/05/2016

Date analysed - 146451-36 13/05/2016 || 13/05/2016

Naphthalene µg/L 146451-36 <1 || <1

Acenaphthylene µg/L 146451-36 <1 || <1

Acenaphthene µg/L 146451-36 <1 || <1

Fluorene µg/L 146451-36 <1 || <1

Phenanthrene µg/L 146451-36 <1 || <1

Anthracene µg/L 146451-36 <1 || <1

Fluoranthene µg/L 146451-36 <1 || <1

Pyrene µg/L 146451-36 <1 || <1

Benzo(a)anthracene µg/L 146451-36 <1 || <1

Chrysene µg/L 146451-36 <1 || <1

Benzo(b,j+k)fluoranthene µg/L 146451-36 <2 || <2

Benzo(a)pyrene µg/L 146451-36 <1 || <1

Indeno(1,2,3-c,d)pyrene µg/L 146451-36 <1 || <1

Dibenzo(a,h)anthracene µg/L 146451-36 <1 || <1
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Client Reference: JC16264A, Rouse Hill

QUALITY CONTROL UNITS Dup. Sm# Duplicate

PAHs in Water Base + Duplicate + %RPD

Benzo(g,h,i)perylene µg/L 146451-36 <1 || <1

Surrogate p-Terphenyl-d14 % 146451-36 99 || 101 || RPD: 2 
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Client Reference: JC16264A, Rouse Hill

Report Comments:

vTRH in wateR: subsampled from amber

Asbestos: A portion of the supplied samples were sub-sampled for asbestos analysis according to Envirolab procedures. 

We cannot guarantee that these sub-samples are indicative of the entire sample. Envirolab recommends supplying 

40-50g of sample in its own container. 

Note: Samples requested for asbestos testing were sub-sampled from jars provided by the client.

Dissolved Metals: no preserved sample was received, therefore 

the unpreserved sample was filtered through 0.45um filter at the lab. 

Note: there is a possibility some elements may be underestimated.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

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

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: JC16264A, Rouse Hill

Quality Control Definitions

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

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

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

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

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

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

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

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

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

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

Laboratory Acceptance Criteria

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

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

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

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

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

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 

respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), 

the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 

within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity

of the analysis where recommended technical holding times may have been breached.
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SAMPLE RECEIPT ADVICE 

Client Details  

Client  Geoenviro Consultancy Pty Ltd 
Attention Steven Goss, Solern Liew 

 

Sample Login Details  

Your Reference JC16264A, Rouse Hill 
Envirolab Reference 146451 
Date Sample Received 11/05/2016 
Date Instructions Received 11/05/2016 
Date Results Expected to be Reported 19/05/2016 

 

  

Sample Condition  

Samples received in appropriate condition for analysis YES 

No. of Samples Provided 52 Soils, 7 Composites, 1 water 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 15.1 
Cooling Method Ice Pack 
Sampling Date Provided YES 

 

Comments 

Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 

   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 

Phone:  02 9910 6200 Phone:  02 9910 6200 

Fax:       02 9910 6201 Fax:       02 9910 6201 

Email: ahie@envirolabservices.com.au Email: jhurst@envirolabservices.com.au 

 

Sample and Testing Details on following page 
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TP1-0.0-0.1                     ✓ 

TP2-0.0-0.1                     ✓ 

TP23-0.0-0.1                     ✓ 

TP3-0.0-0.1                     ✓ 

TP4-0.0-0.1                     ✓ 

TP5-0.0-0.1         ✓ ✓            

TP8-0.0-0.1                     ✓ 

TP9-0.0-0.1         ✓ ✓            

TP10-0.0-0.1                     ✓ 

TP1-0.0-0.1                     ✓ 

TP12-0.0-0.1         ✓ ✓            

TP13-0.0-0.1                     ✓ 

TP14-0.0-0.1                     ✓ 

TP15-0.0-0.1                     ✓ 

TP16-0.0-0.1                     ✓ 

TP20-0.0-0.1                     ✓ 

TP21-0.0-0.1                     ✓ 

TP22-0.0-0.1         ✓ ✓            

TP24-0.0-0.1                     ✓ 

TP26-0.0-0.1                     ✓ 

TP27-0.0-0.1         ✓ ✓            

C1-0.0-0.1    ✓ ✓ ✓                

C2-0.0-0.1    ✓ ✓ ✓                

C3-0.0-0.1    ✓ ✓ ✓                

C4-0.0-0.1    ✓ ✓ ✓                

C5-0.0-0.1    ✓ ✓ ✓                

C6-0.0-0.1    ✓ ✓ ✓                

C7-0.0-0.1    ✓ ✓ ✓                

TP6-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

TP18-0.2-0.3 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

TP19-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

TP28-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

TP29-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

TP30-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓ ✓               

DUPA-0.0-0.1 ✓ ✓ ✓ ✓ ✓ ✓                

DW1              ✓ ✓ ✓ ✓ ✓ ✓   

TP6 FIBRO                    ✓  

TP5-0.4-0.5        ✓ ✓ ✓ ✓ ✓ ✓         
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TP5-0.9-1.0        ✓ ✓ ✓  ✓          

TP9-0.5-0.6        ✓ ✓ ✓  ✓          

TP9-1.3-1.4        ✓ ✓ ✓ ✓ ✓          

TP12-0.5-0.6        ✓ ✓ ✓ ✓ ✓          

TP12-1.3-1.4        ✓ ✓ ✓  ✓ ✓         

TP17-0.0-0.1         ✓ ✓            

TP17-0.5-0.6        ✓ ✓ ✓  ✓          

TP17-1.4-1.5        ✓ ✓ ✓ ✓ ✓          

TP22-0.6-0.7        ✓ ✓ ✓ ✓ ✓          

TP22-1.6-1.7        ✓ ✓ ✓  ✓          

TP27-0.4-0.5        ✓ ✓ ✓  ✓ ✓         

TP27-1.3-1.4        ✓ ✓ ✓ ✓ ✓          

 











CERTIFICATE OF ANALYSIS 146451-A

Client:

Geoenviro Consultancy Pty Ltd

PO Box 1543, Macquarie Centre

North Ryde

NSW 2113

Attention: Steven Goss, Solern Liew

Sample log in details:

Your Reference: JC16264A, Rouse Hill

No. of samples: Additional Testing

Date samples received / completed instructions received 11/05/16 / 20/05/16

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 27/05/16 / 25/05/16

Date of Preliminary Report: Not Issued

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

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

Results Approved By:
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Client Reference: JC16264A, Rouse Hill

Acid Extractable metals in soil

Our Reference: UNITS 146451-A-4 146451-A-5 146451-A-6

Your Reference ------------

-

TP3 TP4 TP5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1

Date Sampled

Type of sample

4/05/2016

Soil

4/05/2016

Soil

4/05/2016

Soil

Date prepared - 23/05/2016 23/05/2016 23/05/2016 

Date analysed - 24/05/2016 24/05/2016 24/05/2016 

Zinc mg/kg 250 77 24 
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Client Reference: JC16264A, Rouse Hill

Moisture 

Our Reference: UNITS 146451-A-4 146451-A-5 146451-A-6

Your Reference ------------

-

TP3 TP4 TP5

Depth ------------ 0.0-0.1 0.0-0.1 0.0-0.1

Date Sampled

Type of sample

4/05/2016

Soil

4/05/2016

Soil

4/05/2016

Soil

Date prepared - 23/05/2016 23/05/2016 23/05/2016 

Date analysed - 24/05/2016 24/05/2016 24/05/2016 

Moisture % 6.3 9.3 9.9 
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Client Reference: JC16264A, Rouse Hill

Method ID Methodology Summary

  Metals-020 Determination of various metals by ICP-AES. 

 

  Inorg-008 Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.
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Client Reference: JC16264A, Rouse Hill

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 prepared - 23/05/2

016

[NT] [NT] LCS-1 23/05/2016

Date analysed - 24/05/2

016

[NT] [NT] LCS-1 24/05/2016

Zinc mg/kg 1 Metals-020 <1 [NT] [NT] LCS-1 94%
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Client Reference: JC16264A, Rouse Hill

Report Comments:

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

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

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

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: JC16264A, Rouse Hill

Quality Control Definitions

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

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

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

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

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

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

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

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

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

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

Laboratory Acceptance Criteria

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

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

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

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

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

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 

respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), 

the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 

within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity

of the analysis where recommended technical holding times may have been breached.
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Proposed Residential Development  JC16264A 

No 59 Cudgegong Road Rouse Hill  June 2016 
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APPENDIX E 

 

Laboratory Certificates – Geotechnical 



       GeoEnviro Consultancy Pty Ltd
                   Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
                     Tel: (02) 96798733     Fax: (02) 96798744

Test Results - California Bearing Ratio

Client / Address: The Wickwood Property Group Pty Ltd / Harris Park  Job No: JC16264A

Project: Proposed Residential Development  Date: 03/06/2016

Location: No 59 Cudgegong Road Rouse Hill  Report No: R01A

SAMPLE INFORMATION  Test Methods

SR10473 SR10475 SR10481

04-May-16 04-May-16 04-May-16

16-May-16 16-May-16 16-May-16

Laboratory Specimen Description

Laboratory Compaction & Moisture Content  -  Test Methods  AS1289 5.1.1  Mould A and AS1289 2.1.1  

Maximum Dry Density t/m3 1.73 1.53 1.60

Optimum Moisture Content % 16.5 25.5 21.5

Field Moisture Content % 12.0 20.0 15.5

% Of Oversize                             19mm - - - - -

Replacement of Oversize (See note B) - - - - -

California Bearing Ratio  -  Test Method  AS1289 6.1.1 

1.72 1.54 1.62

1.67 1.52 1.58

C 99.5 100.5 101.0

B 96.5 99.5 1.6

R Moisture Content 16.5 25.5 20.5

% 21.0 28.5 24.5

T 4 4 4

E 6.75 6.75 6.75

S Moisture Content 26.5 32.0 28.5

T After Test % 21.0 28.5 24.5

Swell After Soaking % 3.5 1.0 2.1

Penetration mm 2.5 2.5 2.5

CBR Value % 1.5 4.5 3.5

  Notes:   (A)  Test specimen was compacted to a target dry density of 100 percent standard (AS 1289 5.1.1)

               (B)  If specified the percentage of oversize retained on the 19mm may be replaced by an equal portion of –19mm to +4.75mm

  Remarks

C:\\Lab\report\R003 Form No. R003/Ver07/07/13

Accredited for compliance with ISO/IEC 17025.

NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

Number of Days Soaked

Date Sampled

After Soaking

Before Soaking

Silty Clay: brown 
with gravel

TP 27 (0.4-0.7m)

Whole Sample

Top 30mm

TP 5 (0.6-0.9m) TP 12 (0.5-0.8m)

Surcharge kg

TEST RESULTS

Silty Clay: brown red 
with trace of gravel

After Soaking

Before Soaking

Date Tested

Density Ratio %

This document shall not be reproduced except in full.

Solern Liew   Dte 03/06/2016

Silty Clay: brown 
with gravel

Lab Reference No.

Dry Density t/m3
After Soaking

Before Soaking

Sample Identification



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
                                Tel: (02) 96798733     Fax: (02) 96798744

Test Results - Shrink/Swell Index

Client / Address: The Wickwood Property Group Pty Ltd / Harris Park  Job No: JC16264A

Project: Proposed Residential Development  Date: 03/06/2016

Location: No 59 Cudgegong Road Rouse Hill  Report No: R02A

Test Procedure: AS 1289 7.1.1
 

 

Remarks

c:/lab/reports/R013

Accredited for compliance with ISO/IEC 17025.

NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

Form No. R013/Ver 07/07/13

This document shall not be reproduced except in full.

Solern Liew   Dte 03/06/2016

Material 
Description

Silty Clay: grey brown red 
with trace of gravel

Silty Clay: brown red with 
trace of gravel

Before Test  kPa >600

Estimated UCS

>600

Index  %/pF

Swell  %
Shrinkage  %

Shrink/Swell

1.21.4
2.2

4-May-16

16.5
27.0

1.0

160

SR10476

4-May-16

AS 1289 2.1.1

After Test  kPa

Sample Identification

Sample Register No 

Sample Date

Test Results

Moisture Content

AS 1289 2.1.1

SR10479

TP 14 (0.3-0.7m) TP 22 (0.4-0.8m)

180

1.1

1.4

Sample Procedure AS 1289 1.1, 1.2.1 (6.5.4) AS 1289 1.1, 1.2.1 (6.5.4)

Test Date 9-May-16 9-May-16

Test Procedure

Test Procedure AS 1289 7.1.1 AS 1289 7.1.1

Initial  %
22.0
17.0

Final  %



             GeoEnviro Consultancy Pty Ltd
                              Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
                               Tel: (02) 96798733     Fax: (02) 96798744

Atterberg Limits & Particle Size Distribution

Client / Address: The Wickwood Property Group Pty Ltd / Harris Park  Job No: JC16264A

Project: Proposed Residential Development  Date: 03/06/2016

Location: No 59 Cudgegong Road Rouse Hill  Report No: R03A

Test Results Test Procedure  AS1289 2.1.1, 3.6.3

150 mm
75 mm
63 mm
53 mm

37.5 mm
26.5 mm

19 mm
16 mm 100

13.2 mm 99
9.5 mm 99
6.7 mm 98

4.75 mm 98
2.36 mm 97
1.18 mm 96
600 um 95
425 um 95
300 um 94
150 um 90

75 um 83

Remarks:
c:\\Lab\report\R033 Form no. R002/Ver08/11/13

Accredited for compliance with ISO/IEC 17025.
NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

 ND = not determined     NO = not obtainable     NP = non plastic

mould length.
 Linear shrinkage 250mm

Solern Liew   Date 03/06/2016

This document shall not be reproduced except in full.

Curling linear shrinkage.

Dry sieved

Air drier

20 AS 1289 3.3.1

Lab Reference No: SR10472 Sample Identification: TP 1 (0.3-0.4m)

Laboratory Specimen Description: 

% Passing SpecificationSieve Size43

Test Method Test Procedure

Liquid Limit (%)

 Preparation Method.

 Sample History:

Plasitc Limit (%)

shrinkage.
Condition of linear 

Linear Shrinkage (%)

Natural Moisture %

Plasticity Index (%)

AS 1289 3.1.1

AS 1289 3.2.123

11.5 AS 1289 2.1.1

11.5 AS 1289 3.4.1
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             GeoEnviro Consultancy Pty Ltd
                              Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
                               Tel: (02) 96798733     Fax: (02) 96798744

Atterberg Limits & Particle Size Distribution

Client / Address: The Wickwood Property Group Pty Ltd / Harris Park  Job No: JC16264A

Project: Proposed Residential Development  Date: 03/06/2016

Location: No 59 Cudgegong Road Rouse Hill  Report No: R04A

Test Results Test Procedure  AS1289 2.1.1, 3.6.3

150 mm
75 mm
63 mm
53 mm

37.5 mm
26.5 mm

19 mm
16 mm

13.2 mm
9.5 mm 100
6.7 mm 99

4.75 mm 99
2.36 mm 99
1.18 mm 98
600 um 97
425 um 97
300 um 97
150 um 93

75 um 84

Remarks:
c:\\Lab\report\R033 Form no. R002/Ver08/11/13

Accredited for compliance with ISO/IEC 17025.
NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

 ND = not determined     NO = not obtainable     NP = non plastic

mould length.
 Linear shrinkage 250mm

Solern Liew   Date 03/06/2016

This document shall not be reproduced except in full.

Curling linear shrinkage.

Dry sieved

Air drier

41 AS 1289 3.3.1

Lab Reference No: SR10474 Sample Identification: TP 9 (0.5-0.6m)

Laboratory Specimen Description: 

% Passing SpecificationSieve Size71

Test Method Test Procedure

Liquid Limit (%)

 Preparation Method.

 Sample History:

Plasitc Limit (%)

shrinkage.
Condition of linear 

Linear Shrinkage (%)

Natural Moisture %

Plasticity Index (%)

AS 1289 3.1.1

AS 1289 3.2.130

23.5 AS 1289 2.1.1

17.5 AS 1289 3.4.1

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100 1000

P
er

ce
n

ta
g

e 
fi

n
er

 t
h

an
 s

iz
e 

sh
o

w
n

Particle Size - Millimetres

AS Sieve Sizes
-1

50
.0

 m
m



             GeoEnviro Consultancy Pty Ltd
                              Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
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APPENDIX F 

 

Unexpected Asbestos Finds Protocol 



Unexpected Asbestos Finds 

If asbestos is detected in area not identified as containing asbestos prior to, or during, bulk excavation 

works the following ‘Unexpected Finds Protocol’ will apply: 

 

 Upon discovery of suspected asbestos containing material, the site manager is to be notified 

and the affected area closed off by the use of barrier tape and warning signs. Warning signs 

shall be specific to Asbestos Hazards and shall comply with the Australian Standard 1319-

1994 – Safety Signs for the Occupational Environment; 

 Work shall comply with WorkCover requirements including Working with Asbestos, 2008; 

 An OHS consultant or a hygienist is to be notified to inspect the area and confirm the 

presence of asbestos and determine whether the asbestos is classified as friable or bonded 

asbestos and determine the extent of remediation works to be undertaken. A report detailing 

this information will be compiled by the OHS consultant and provided to the Site Manager 

(SM) (or his representative); 

 The impacted soil will be classified and disposed of, as a minimum, as Special Waste 

(Asbestos) at an appropriately licensed facility. In dry and windy conditions the stockpile will 

be kept lightly wetted and may be covered with plastic sheet whilst awaiting disposal; 

 All work associated with asbestos in soil will be undertaken by a contractor holding a class 

AS-1 Licence (friable) or AS2 Licence for bonded asbestos, as appropriate. WorkCover must 

be notified 7 days in advance of any asbestos works; 

 Monitoring for airborne asbestos fibres is to be carried out during the soil excavation in 

asbestos contaminated materials; 

 Documentary evidence (weighbridge dockets) of correct disposal is to be provided to the 

Principal (or their representative); 

 At the completion of the excavation, a clearance inspection is to be carried out, soil samples 

taken and analysed for asbestos fibres followed by written certification provided by an OHS 

Consultant that the area is safe to be accessed and worked (with respect to asbestos impact). If 

required, the filling material remaining in the inspected area can be covered/ sealed by an 

appropriate physical barrier layer of non-asbestos containing material prior to sign–off; 

 Details are to be recorded in the site record system; 

 Following clearance by an OHS Consultant or hygenist, the area may be reopened for further 

excavation or construction work. 
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APPENDIX G 

 

Important Information about your Environmental Site Assessment 

Explanatory Notes 



 

GeoEnviro Consultancy Pty Ltd 

IMPORTANT INFORMATION REGARDING YOUR 
ENVIRONMENTAL SITE ASSESSMENT 

 
These notes have been prepared by GeoEnviro Consultancy Pty Ltd, using guidelines 
prepared by ASFE.  The Association of Engineering Firms Practising in the Geosciences. The 
notes are offered as an aid in the interpretation of your environmental site assessment report. 
 
REASONS FOR AN ENVIRONMENTAL SITE ASSESSMENT 
 
Environmental site assessments are typically, though not exclusively, performed in the 
following circumstances: 
 

• As a pre- acquisition assessment on behalf of either a purchaser or a vendor, when a 
property is to be sold 

• As a pre-development assessment, when a property or area of land is to be 
redeveloped, or the land use has change, eg from a factory to a residential subdivision 

• As a pre-development assessment of greenfield sites, to establish baseline conditions 
and assess environmental, geological and hydrological constraints to the development 
of, eg, a landfill 

• As an audit of the environmental effects of previous and present site usage 
 

Each circumstance requires a specific approach to the assessment of soil and groundwater 
contamination. In all cases the objective is to identify and if possible, quantify the risks which 
unrecognised contamination poses to the ongoing or proposed activity. Such risk may be both 
financial (clean-up costs or limitations in site use) and physical (health risks to site users or 
the public). 
 
ENVIRONMENTAL SITE ASSESSMENT LIMITATIONS 
 
Although information provided by an environmental site assessment can reduce exposure to 
the risk of the presence of contamination, no environmental site assessment can eliminate the 
risk. Even a rigorous professional assessment may not detect all contamination within a site. 
Contaminants may be present in areas that were not surveyed or sampled, or may migrate to 
areas which did not show signs of contamination when sampled. Contaminant analysis cannot 
possibly cover every type of contaminant which may occur, only the most likely contaminants 
are screened. 
 
 
AN ENVIRONMANTAL SITE ASSESSMENT REPORT IS BASED ON A UNIQUE 
SET OF PROJECT SPECIFIC FACTORS 
 
Your environmental assessment report should not be used; 
 

• When the nature of the proposed development is changed, eg, if a residential 
development is proposed, rather than a commercial development 

 
• When the size or configuration of the proposed development is altered, eg, if a 

basement is added 
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• When the location or orientation of the proposed structure is modified 
• When there is a change of land ownership, or 
• For application to an adjacent site 
 
In order to avoid costly problems, you should ask your consultant to assess any changes in the 
project since the assessment and the implications, if any, to recommendations made in the 
assessment. 
 
ENVIRONMENTAL SITE ASSESSMENT FINDINGS ARE PROFESSIONAL 
ESTIMATES 
 
Site assessment identifies actual sub-surface conditions only at those points where samples 
are taken, when they are taken. Data obtained from the sampling and subsequent laboratory 
analyses are interpreted by geologists, engineers or scientist and opinions are drawn about the 
overall subsurface conditions, the nature and extent of contamination, the likely impact on 
any proposed development and appropriate remediation measures.  Actual conditions may 
differ from those inferred, because no professional, no matter how qualified and no sub-
surface exploration program, no matter how comprehensive, can reveal what is hidden by 
earth, rock and time.  The actual interface between materials may be far more gradual or 
abrupt than an assessment indicates.  Actual conditions in areas not sampled may differ from 
predictions.  Nothing can be done to prevent the unanticipated, however, steps can be taken to 
help minimise the impact.  For this reason, site owner should retain the services of their 
consultants throughout the development stage of the project in order to identify variances, 
conduct additional tests which may be necessary and to recommend solutions to problems 
encountered on site. 
 
Soil and groundwater contamination is a field in which legislation and interpretation of 
legislation by government departments is changing rapidly.  Whilst every attempt is made by 
GeoEnviro Consultancy Pty Ltd to be familiar with current policy, our interpretation of the 
investigation findings should not be taken to be that of the relevant authority.  When approval 
from a statutory authority is required for a project, that approval should be directly sought. 
 
STABILITY OF SUB-SURFACE CONDITIONS 
 
Sub-surface conditions can change by natural processes and site activities.  As an 
environmental site assessment is based on conditions existing at the time of the investigation, 
project decisions should not be based on environmental site assessment data which may have 
been affected by time.  The consultant should be requested to advise if additional tests are 
required. 
 
ENVIRONMENTAL SITE ASSESSMENTS ARE PERFORMED FOR SPECIFIC 
PURPOSES AND CLIENTS 
Environmental site assessments are prepared in response to a specific scope of work required 
to meet the specific needs or specific individuals.  An assessment prepared for a consulting 
civil engineer may not be adequate to a construction contractor or another civil engineer.   
 
An assessment should not be used by other persons for any purpose, or by the client for a 
different purposes.  No individual, other than the client, should apply an assessment, even for 
its intended purposes, without first conferring with the consultant.  No person should apply an 
assessment for any purposes other than that originally contemplated, without first conferring 
with the consultant. 
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MISINTERPRETATION OF ENVIRONMENTAL SITE ASSESSMENTS 
 
Costly problems can occur when design professionals develop plans based on 
misinterpretation of an environmental site assessment.  In order to minimise problems, the 
environmental consultant should be retained to work with appropriate design professionals, to 
explain relevant findings and to review the adequacy of plans and specifications relative to 
contamination issues. 
 
LOGS SHOULD NOT BE SEPARATED FORM THE REPORT 
 
Borehole and test pit logs are prepared by environmental scientists, engineers or geologist, 
based upon interpretation of field conditions and laboratory evaluation of field samples.  Field 
logs normally provided in our reports and these should not be redrawn for inclusion in site 
remediation or other design drawings, as subtle but significant drafting errors or omissions 
may occur in the transfer process.  Photographic reproduction can eliminate this problem, 
however, contractors can still misinterpret the logs during bid preparation if separated from 
the test of the assessment.  Should this occur, delays and disputes , or unanticipated costs may 
result. 
 
To reduce the likelihood of boreholes and test pit logs misinterpretation, the complete 
assessment should be available to persons or organisations involved in the project, such as 
contractors, for their use.  Denial of such access and disclaiming responsibility for the 
accuracy of sub-surface information does not insulate an owner from the attendant liability.  It 
is critical that the site owner provides all available site information to persons and 
organisations, such as contractors. 
 
READ RESPONSIBILITY CLAUSES CLOSELY 
 
An environmental site assessment is based extensively on judgement and opinion, therefore, it 
is necessarily less exact than other disciplines.  This situation has resulted in wholly 
unwarranted claim being lodged against consultants.  In order to aid in prevention of this 
problem, model clauses have been developed for use in written transmittals.  These are 
definitive clauses, designed to indicate consultant responsibility.  Their use helps all parties 
involved recognise individual responsibilities and formulate appropriate action.  Some of 
these definitive clauses are likely to appear in the environmental site assessment and you are 
encouraged to read them closely.  Your consultant will be happy to give full and frank 
answers to any questions you may have. 
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EXPLANATORY NOTES 
 
Introduction 
 
These notes have been provided to amplify the 
geotechnical report with regard to investigation 
procedures, classification methods and certain matters 
relating to the Discussion and Comments sections. Not all 
notes are necessarily relevant to all reports. 
 
Geotechnical reports are based on information gained from 
finite sub-surface probing, excavation, boring, sampling or 
other means of investigation, supplemented by experience 
and knowledge of local geology. For this reason they must 
be regarded as interpretative rather than factual documents, 
limited to some extent by the scope of information on 
which they rely. 
 
Description and Classification Methods 
The methods the description and classification of soils and 
rocks used in this report are based on Australian standard 
1726, the SSA Site investigation Code, in general 
descriptions cover the following properties - strength or 
density, colour, structure, soil or rock type and inclusions. 
Identification and classification of soil and rock involves 
to a large extent, judgement within the acceptable level 
commonly adopted by current geotechnical practices. 
 
Soil  types  are  described  according  to  the  
predominating particle size, qualified by the grading or 
other particles present (eg sandy clay) on the following 
bases: 

Soil Classification Particle Size 
Clay Less than 0.002mm 
Silt 0.002 to 0.6mm 

Sand 0.6 to 2.00mm 
Gravel 2.00m to 60.00mm 

 
  Soil Classification               Particle size 
              Clay                    less than 0.002mm 
              Silt                        0.002 to 0.06mm 
             Sand                        0.06 to 2.00mm 
            Gravel                  2.00mm to 60.00mm 
 
Cohesive soils are classified on the basis of strength,  
either by laboratory testing or engineering examination. 
The strength terms are defined as follows: 
 

Classification Undrained Shear Strength kPa 
Very Soft Less than 12 

Soft 12 - 25 
Firm 25 - 50 
Stiff 50 - 100 

Very Stiff 100 - 200 
Hard Greater than 200 

 
Non-cohesive soils are classified on the basis of relative 
density, generally from the results of standard penetration 
tests (SPT) or Dutch cone penetrometer test (CPT), as 
below: 
 
Relative Dense SPT 'N' Value 

(blows/300mm) 
CPT Cone 

Value (qc-Mpa) 
Very Loose Less than 5 Less than 2 

Loose 5 - 10 2 - 5 
Medium Dense 10 - 30 5 - 15 

Dense 30 - 50 15 - 25 
Very Dense > 50 > 25 

 
Rock types are classified by their geological names, 
together with descriptive terms  on  degrees  of  
weathering strength,  defects  and  other  minor  
components. Where relevant, further information  

regarding rock classification, is given on the following 
sheet. 
 
Sampling 
Sampling is carried out during drilling to allow 
engineering examination (and laboratory testing where 
required) of the soil or rock. 
 
Disturbed samples taken during drilling provided 
information on plasticity, grained size, colour, type, 
moisture content, inclusions and depending upon the 
degree of disturbance, some information on strength and 
structure. 
 
Undisturbed samples are taken by pushing a thin walled 
sample tube (normally know as U50) into the soil and 
withdrawing a sample of the soil in a relatively 
undisturbed state. Such Samples yield information on 
structure and strength and are necessary for laboratory 
determination of shear strength and compressibility. 
Undisturbed sampling is generally effective only in 
cohesive soils. Details of the type and method of sampling 
are given in the report. 
 
Field Investigation Methods 
The following is a brief summary of investigation  
methods currently carried out by this company and 
comments on their use and application. 
 
Hand Auger Drilling 
The borehole is advanced by manually operated 
equipment. The diameter of the borehole ranges from 
50mm to 100mm. Penetration depth of hand augered 
boreholes may be limited by premature refusal on a variety 
of materials, such as hard clay, gravels or ironstone. 
 
Test Pits 
These are excavated with a tractor-mounted backhoe or a 
tracked excavator, allowing close examination of the insitu 
soils if it is safe to descend into the pit. The depth of 
penetration is limited to about 3.0m for a backhoe and up 
to 6.0m for an excavator. A potential disadvantage is the 
disturbance caused by the excavation. 
 
Care must be taken if construction is to be carried out near, 
or within the test pit locations, to either adequately 
recompact the backfill during construction, or to design the 
structure or accommodate the poorly compacted backfill. 
 
Large Diameter Auger (eg Pengo) 
The hole is advanced by a rotating plate or short spiral 
auger generally 300mm or larger in diameter. The cuttings 
are returned to the surface at intervals (generally of not 
more than 05m) and are disturbed, but usually unchanged 
in moisture content. Identification of soil strata is generally 
much more reliable than with continuous spiral flight 
augers and is usually supplemented by occasional 
undisturbed tube sampling. 
 
Continuous Spiral Flight Augers 
The hole is advanced by using 90mm - 115mm diameter 
continuous spiral flight augers, which are withdrawn at 
intervals to allow sampling or insitu testing. This is a 
relatively economical means of drilling in clays and in 
sands above the water table. Samples are returned to the 
surface, or may be collected after withdrawal of the augers 
flights, but they are very disturbed and may be highly 
mixed with soil of other stratum. 
 
Information from the drilling (as distinct from specific 
sampling by SPT or undisturbed samples) is of relatively 
low reliability due to remoulding, mixing or softening of 
samples by ground water, resulting in uncertainties of the 
original sample depth.
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Continuous Spiral Flight Augers (continued) 
The spiral augers are usually advanced by using a V - bit 
through the soil profile refusal, followed by Tungsten 
Carbide (TC) bit, to penetrate into bedrock.  The quality 
and continuity of the bedrock may be assessed by 
examination of the recovered rock fragments and through 
observation of the drilling penetration resistance. 
 
Non - core Rotary Drilling (Wash Boring) 
The hole is advanced by a rotary bit, with water being 
pumped down the drill rod and returned up the annulus, 
carrying the cuttings, together with some information from 
the "feel" and rate of penetration. 
 
Rotary Mud Stabilised Drilling 
This is similar to rotary drilling, but uses drilling mud as a 
circulating fluid, which may consist of a range of products, 
from bentonite to polymers such as Revert or Biogel.  The 
mud tends to mask the cuttings and reliable identification 
is again only possible from separate intact sampling (eg 
SPT and U50 samples). 
 
Continuous Core Drilling 
A continuous core sample is obtained using a diamond 
tipped core barrel.  Providing full core recovery is 
achieved (which is not always possible in very weak rock 
and granular soils) this technique provides a very reliable 
(but relatively expensive) method of investigation.  In 
rocks an NMLC triple tube core barrel which gives a core 
of about 50mm diameter, is usually used with water flush. 
 
Portable Proline Drilling 
This is manually operated equipment and is only used in 
sites which require bedrock core sampling and there is 
restricted site access to truck mounted drill rigs. The 
boreholes are usually advanced initially using a tricone 
roller bit and water circulation to penetrate the upper soil 
profile.  In some instances a hand auger may be used to 
penetrate the soil profile.  Subsequent drilling into bedrock 
involves the use of NMLC triple tube equipment, using 
water as a lubricant. 
 
Standard Penetration Tests 
Standard penetration tests are used mainly in non-cohesive 
soils, but occasionally also in cohesive soils, as a means of 
determining density or strength and of obtaining a 
relatively undisturbed sample.  The test procedure is 
described in Australian Standard 1289 "Methods of testing 
Soils for Engineering Purpose"- Test F31. 
 
The test is carried out in a borehole by driving a 50mm 
diameter split sample tube under the impact of a 63Kg 
hammer with a free fall of 769mm.  It is normal for the 
tube to be driven in three successive 150mm increments 
and the "N" value is taken as the number of blows for the 
last 300mm.  In dense sands, very hard clays or weak 
rocks, the full 450mm penetration may not be practicable 
and the test is discontinued. 
 
The test results are reported in the following form: 

 In a case where full penetration is obtained with 
successive blows counts for each 150mm of, say 4, 6, 
and 7 blows. 

 
as 4, 6, 7 

N = 13 
 

 In a case where the test is discontinued short of full 
penetration, say after 15 blows for the first 150mm 
and 30 blows for the next 40mm. 

 
as 15,30/40mm 

 
The results of the tests can be related empirically to the 
engineering properties of the soil.  Occasionally the test 

methods is used to obtain samples in 50mm diameter thin 
walled samples tubes in clays.  In these circumstances, the 
best results are shown on the bore logs in brackets. 
 
Dynamic Cone Penetration Test 
A modification to the SPT test is where the same driving 
system is used with a solid 600 tipped steel cone of the 
same diameter as the SPT hollow sampler.  The cone can 
be continuously driven into the borehole and is normally 
used in areas with thick layers of soft clays or loose sand.  
The results of this test are shown as 'Nc' on the bore logs, 
together with the number of blows per 150mm penetration. 
 
Cone Penetrometer Testing and Interpretation 
Cone penetrometer testing (sometimes referred to as Dutch 
Cone-CPT) described in this report, has been carried out 
using an electrical friction cone penetrometer and the test 
is described in Australian Standard 1289 test F5.1. 
 
In the test, a 35mm diameter rod with cone tipped end is 
pushed continuously into the soil, the reaction being 
provided by a specially designed truck or rig, which is 
fitted with a hydraulic ram system.  Measurements are 
made of the end bearing resistance on the cone and the 
friction resistance on a separate 130mm long sleeve, 
immediately behind the cone. Transducer in the tip of the 
assembly are connected by electrical wires passing through 
the centre of the push rods to an amplifier and recorder 
unit mounted on the control truck. 
 
As penetration occurs (at a rate of approximately 20mm 
per second) the information is output on continuous chart 
recorders. The plotted results in this report have been 
traced from the original records. The information provided 
on the charts comprises: 
 

 Cone resistance - the actual end bearing force 
divided by the cross sectional area of the cone, 
expressed in Mpa. 

 Sleeve friction - the frictional force on the sleeve 
divided by the surface area, expressed in kPa.  

 Friction ratio - the ratio of sleeve friction to cone 
resistance, expressed in percentage. 

 
There are two scales available for measurement of cone 
resistance. The lower "A" scale (0-5Mpa) is used in very 
soft soils where increased sensitivity is required and is 
shown in the graphs as a dotted line. The main "B" scale 
(0-50Mpa) is less sensitive and is shown as a full line. 
 
The ratios of the sleeve resistance to cone resistance will 
vary with the type of soil encountered, with higher relative 
frictions in clays than in sands. Friction ratios of 1% to 2% 
are commonly encountered in sands and very soft clays, 
rising to 4% to 10% in stiff clays. 
 
In sands, the relationship between cone resistance and SPT 
value is commonly in the range: 
 
 qc (Mpa) = (0.4 to 0.6) N (blows per 300mm) 
 
In clays the relationship between undrained shear strength 
and cone resistance is commonly in the range: 
 
  qc = (12 to18) Cu

 
Interpretation of CPT values can also be made to allow 
estimate of modulus or compressibility values to allow 
calculation of foundation settlements. Inferred 
stratification, as shown on the attached report, is assessed 
from the cone and friction traces, from experience and 
information from nearby boreholes etc. 
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Cone Penetrometer Testing and Interpretation 
continued 
This information is presented for general guidance, but 
must be regarded as being to some extent interpretive. The 
test method provides a continuous profile of engineering 
properties and where precise information or soil 
classification is required, direct drilling and sampling may 
be preferable. 
 
Portable Dynamic Cone Penetrometer (AS1289) 
Portable dynamic cone penetrometer tests are carried out 
by driving a rod in to the ground with a falling weight 
hammer and measuring the blows per successive 100mm 
increments of penetration. 
 
There are two similar tests, Cone Penetrometer (commonly 
known as Scala Penetrometer) and the Perth Sand 
Penetrometer. Scala Penetrometer is commonly adopted by 
this company and consists of a 16mm rod with a 20mm 
diameter cone end, driven with a 9kg hammer, dropping 
510mm (AS 1289 Test F3.2). 
 
Laboratory Testing 
Laboratory testing is carried out in accordance with 
Australian Standard 1289 "Methods of Testing Soil for 
Engineering Purposes". Details of the test procedures are 
given on the individual report forms. 
 
Engineering Logs 
The engineering logs presented herein are an engineering 
and/or geological interpretation of the sub-surface 
conditions and their reliability will depend to some extent 
on frequency of sampling and the method of drilling. 
Ideally, continuous undisturbed sampling or core drilling 
will provide the most reliable assessment, however, this is 
not always practicable or possible to justify economically. 
As it is, the boreholes represent only a small sample of the 
total sub-surface profile. Interpretation of the information 
and its application to design and construction should take 
into account the spacing of boreholes, frequency of 
sampling and the possibility of other than "straight line" 
variations between the boreholes. 
 
Ground water 
Where ground water levels are measured in boreholes, 
there are several potential problems: 

 In low permeability soils, ground water although 
present, may enter the hole slowly, or perhaps not at 
all, during the investigation period. 

 A localised perched water table may lead to a 
erroneous indication of the true water table. 

 Water table levels will vary from time to time, due to 
the seasons or recent weather changes. They may not 
be the same at the time of construction as indicated 
in the report. 

 The use of water or mud as a drilling fluid will mask 
any ground water inflow. Water has to be blown out 
of the hole and drilling mud must be washed out of 
the hole if any water observations are to be made. 

More reliable measurements can be made by installing 
stand pipes, which are read at intervals over several days, 
or weeks for low permeability soils. Piezometers sealed in 
a particular stratum may be interference from a perched 
water table or surface water. 
 
Engineering Reports 
Engineering reports are prepared by qualified personnel 
and are based on the information obtained and on current 
engineering standards of interpretation and analysis. 
Where the report has been prepared for a specific design 
proposal is changed, say to a twenty storey building. If this 
occurs, the company will be pleased to review the report 
and sufficiency of the investigation work. 
 

Every care is taken with the report as it relates to 
interpretation of sub-surface conditions, discussions of 
geotechnical aspects and recommendations or suggestions 
for design and construction. However, the company cannot 
always anticipate or assume responsibility for: 

 Unexpected variations in ground conditions. The 
potential for this will depend partly on bore spacing 
and sampling frequency. 

 Changes in policy or interpretation of policy by 
statutory authorities. 

 The actions of contractors responding to commercial 
pressures. 

 
If these occur, the company will be pleased to assist with 
investigation or advice to resolve the matter. 
 
Site Anomalies 
In the event that conditions encountered on site during 
construction appear to vary from those which were 
expected from the information contained in the report, the 
company request immediate notification. Most problems 
are much more readily resolved when conditions are 
exposed than at some later stage, well after the event. 
 
Reproduction of Information for Contractual Purposes  
Attention is drawn to the document “Guidelines for the 
Provision of Geotechnical Information trader Documents”, 
published by the Institute of Engineers Australia. Where 
information obtained for this investigation is provided for 
tender purposes, it is recommended that all information, 
including the written report and discussion, be made 
available. In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a specially 
edited document. The Company would be pleased to assist 
in this regard and/or make additional copies of the report 
available for contract purpose, at a nominal charge. 
 

Site Inspection 

The Company will always be pleased to provide 
engineering inspection services for geotechnical aspect of 
work to which this report is related. This could range from 
a site visit to confirm that the conditions exposed are as 
expected, to full time engineering presence on site 
 
Review of Design 
Where major civil or structural developments are 
proposed, or where only a limited investigation has been 
completed, or where the geotechnical conditions are 
complex, it is prudent to have the design reviewed by a 
Senior Geotechnical Engineer. 
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