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1. INTRODUCTION 

This report presents the results of a Phase 1 contamination and salinity assessment for the site 

identified as Lot 82 DP 208203, No 119 Cudgegong Road, Schofields, as shown on Drawing 

No 1.  The investigation was commissioned by Bankstown 048 Service Pty Ltd As Trustee 

For The Bankstown 048 Trust (ABN 21 868 497 191).  The scope of this assessment was 

carried out in general accordance with our fee proposal referenced PC17256A dated 19th May 

2017. 

We understand that the proposed development will include subdivision of the site into 

medium density residential lots and construction of residential roads.  The front portion of the 

site is expected to be dedicated to council for parkland.  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 determine 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. 

2. SCOPE OF WORK 

2.1 Contamination Assessment 

This 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 NSW EPA. 

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

Natural Resource Atlas (NRA) 

• A review of Blacktown City Council’s 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, 

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 six test pits (TP 1 to TP 6) using a 5-tonne excavator to depths 

ranging from 1.5m to 2.9m 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  
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3. SITE INFORMATION  

3.1 Site Location  

The site is situated on the north-western corner of Cudgegong Road and Macquarie Road in 

Rouse Hill and is referred to as Lot 82 DP 208203, No 119 Cudgegong Road Schofields.  The 

site is roughly rectangular in shape with an approximate 95m frontage to Cudgegong Road 

and 275m frontage to Macquarie Road.  Total site area is about 2.6 hectares.  Refer to 

Drawing No 1 for site locality.   

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

Cumberland. 

The site is situated within a semi-rural residential area with surrounding properties to the 

north and west consisting of semi-rural properties being used for residential purposes. 

3.2 Site Topography and Geological Setting 

The site is situated on gently undulating terrain with surrounding ground surface dropping in 

a general south-western direction at angles ranging from 2 to 5 degrees.  Based on the survey 

drawings provided, ground surface within the site ranges from at about Reduced Level (RL) 

71m Australian Height Datum (AHD) to RL 62m AHD. 

The 1:100,000 Soil Landscape of Penrith Series 9030 (Reference 1) prepared by the Soil 

Conservation Services of NSW indicates the major portion of the site to be underlain by 

Residual soil belonging to the Blacktown landscape group.  Typical soils consist of 

moderately reactive, highly plastic clays with poor fertility and poor drainage. 

The 1:100,000 Geological Map of Penrith Series 9030 (Reference 2) indicates the underlying 

bedrock to consist of Bringelly shale of the Wianamatta Group consisting of shale, 

carbonaceous claystone, claystone, laminite, fine to medium grained lithic sandstone, rare 

coal and tuff 
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3.3 Hydrogeology 

The site topography, surface cover and geology control the hydrogeology of the site.  It is 

anticipated that the majority of rainfall runoff will flow south-west into First Ponds Creek. 

Groundwater is also expected to flow in a general direction towards the south-west to First 

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

bedrock, rainfall runoff infiltrating through the subsurface soil and expected 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.).   

Our search of the NSW Department of Primary Industries groundwater database for the 

region indicates no groundwater bore within 1km from the site. Groundwater is not 

considered to be a significant resource for the general area.  Refer to Appendix A for 

groundwater works summary. 

3.4 Site Inspection and Description 

A site visit was carried out on the 25th May 2017 by an environmental engineer to observe 

existing site features and identify obvious or suspected areas of potential contamination.   

At the time of our investigation, the site was heavily vegetated with thick tree coverage.  The 

middle portion of the site was beings used for residential purposes with a dwelling, garage 

and office building.  There were some dilapidated buildings and sheds towards the western 

side of the residential dwelling and a transmission line easement towards the east side of the 

dwelling.  The front portion of the site, east of the transmission line easement, was vacant 

with heavy tree coverage. 
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Reference should be made to Drawing No 1 for site features and locality plan.  The following 

is a summary of site features noted; 

Site 

Feature Description 

A Sunken dam 

B Metal demountable office building 

C Dilapidated weatherboard single storey dwelling with a metal rainwater tank 

D Metal shed 

E 

Dilapidated metal shed with a stockpile of corrugated metal & fibro and timber. 

Some household rubbish including plastic, cardboard, styrofoam and plastic 

drums. 

F Metal shed covered with trees 

G Stockpile of concrete rubble with heavy vegetation cover 

H Metal garage and shed 

I Single storey weatherboard dwelling raised on brick footings 

J Metal demountable office building 

K Two 20-foot shipping containers 

L Telstra communication tower enclosed with metal fence 

M Transmission line easement 
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3.5 Aerial Photographs 

A review of aerial photographs taken in 1965 to 1994 was carried out.  The following is a 

summary of the observations made from the review; 

Year Description 

1965 The site appeared to be part of a larger parcel of land.  Cudgegong Road and 

Macquarie Road were formed although there were no distinct northern and western 

property boundaries.  There was heavy tree coverage across the site with only the 

transmission line easement (Site Feature M) identifiable within the site. 

The surrounding properties appeared to be of similar nature with the site with 

heavy tree coverage across the properties.  The region had agricultural activities 

present within some properties but the majority of properties appeared to have been 

bushland. 

1978 There appeared to be little change to the site since the 1960s.  The buildings (Site 

Features C, D and E) at the north-western portion of the site may have been 

constructed although was covered heavily with trees.  The northern and western 

boundaries were formed. 

The region appeared to have an increase in agricultural activities mostly associated 

with market gardening and some poultry farming. 

1986 There was no change within the property since the 1970s.  The surrounding 

properties and region remained largely the same since the 1980s with a slight 

increase in residential dwellings. 

1994 The site was still heavily covered with trees, with no signs of any buildings 

constructed within the property or any obvious land use.  Agricultural activities 

remained within the region with an increase in residential properties. 
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3.6 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; 

Date of Acquisition 

and term held 

Registered Proprietor(s) & Occupations where 

available 

Reference to Title at 

Acquisition and sale 

19.11.1901 

(1901 to 1948) 
Edwin Stephen Rouse (Esquire) Vol 1381 Fol 133 

14.10.1948 

(1948 to 1956) 

Nina Beatrice Terry (Married Woman) 

(Application by Transmission not investigated 
Vol 1381 Fol 133 

01.06.1956 

(1956 to 1971) 

Roderick Buchanan Rouse Terry (Farmer) 

Edwin Terence Terry (Farmer) 

Gerald George Terry (Farmer) 

Vol 1381 Fol 133 

Now 

Vol 9433 Fol 12 

12.08.1971 

(1971 to 1972) 

Helmut Unger (Motor Mechanic) 

Waltraud Unger (Married Woman) 
Vol 9433 Fol 12 

22.09.1972 

(1972 to 1979) 
Ron Casey & Associates Pty. Limited Vol 9433 Fol 12 

21.05.1979 

(1979 to Date) 
# Jonathan Brian O’Brien (Civil Engineer) 

Vol 9433 Fol 12 

Now 

82/208203 

3.7 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 A for details of the 

NSW EPA search. 
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3.8 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 1997 and Contaminated Land Management Amendment Act 2009.  Reference may be 

made to the certificate attached in Appendix B.    

The certificate indicates the site is not applicable to the following matters under Section 59 

(2) of the Contaminated Land Management Act 1997; 

• That the land to which the certificate relates is significantly contaminated 

land within the meaning of that Act – if the land (or part of the land) is 

significantly contaminated land at the date when the certificate is issued. 

• That the land to which the certificate relates is subject to a management order 

within the meaning of that Act – if the land (or part of the land) is 

significantly contaminated land at the date when the certificate is issued. 

• That the land to which the certificate relates is the subject of an approved 

voluntary management proposal within the meaning of that Act – if the land 

(or part of the land) is significantly contaminated land at the date when the 

certificate is issued 

• That the land to which the certificate relates is subject to an ongoing 

maintenance order within the meaning of that Act – if the land (or part of the 

land) is significantly contaminated land at the date when the certificate is 

issued. 

• That the land to which the certificate relates is the subject of a site audit 

statement within the meaning of that Act – if a copy of such a statement has 

been provided at any time to the local authority issuing the certificate. 
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4. INVESTIGATION METHODOLOGY 

4.1 Field Investigation 

A site inspection was carried out by our Environmental Engineer on the 25th May 2017 in 

order to observe any apparent or suspected areas of contamination, 

Field investigation included excavation of six test pits (TP 1 to 6) across the site on the 25th 

May 2017.  The majority of the test pits were excavated using a 5-tonne excavator to depths 

ranging from 1.5m to 2.9m below existing ground surface.  The test pit locations are shown 

on Drawing No 2. 

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 A.  

4.2 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 

• 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 C of this report. 
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5. SUBSURFACE CONDITIONS 

Reference should be made to the attached Table A for a summary of subsurface profiles 

encountered in each test pit locations.  The following is a summary of subsurface conditions 

noted; 

Topsoil 

Topsoil was encountered on the surface in all test pits consisting of Clayey Silt of low liquid 

limit.  The topsoil was generally found to have thickness of 200mm to 300mm. 

Natural Soil 

Natural soil consisting high plasticity Silty Clay was encountered immediately beneath the 

topsoil in all test pits.  At lower depths in all test pits, the plasticity of the clay reduces to 

medium with the inclusion of Shaley Clay and Gravelly Silty Clay with some ironstone bands.  

The natural clays were generally found to be dry (ie moisture content less than the plastic limit) 

and hard except in TP 4 where some very stiff, dry to moist (ie moisture content less than or 

equal to the plastic limit) was encountered. 

Bedrock 

Bedrock consisting of Shale and Siltstone was encountered in all test pits except TP 1 and 6 

at depths of about 1.2m to 2.5m below existing ground surface.  The Shale and Siltstone was 

subjectively assessed to be extremely weathered and have low to medium strength. 

Groundwater 

All test pits were found to be dry during and shortly after completion of the site investigation. 
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6. RESULTS OF THE INVESTIGATION 

6.1 Contamination  

6.1.1 Regulatory Requirements and Criteria 

Legislation 

Since 1997, the OEH 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 DEC 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 OEH, 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 contamination investigation are 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 four generic land use settings:  

➢ HBIL A :  residential with garden/accessible soil (home grown produce <10% fruit 

and vegetable intake, (no poultry), also includes children’s day care centres, 

preschools and primary schools  

➢ HBIL B : residential with minimal opportunities for soil access includes dwellings 

with fully and permanently paved yard space such as high-rise buildings and flats  
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➢ HBIL C : public open space such as parks, playgrounds, playing fields (e.g. ovals), 

secondary schools and footpaths. It does not include undeveloped public open space 

(such as urban bushland and reserves) which should be subject to a site-specific 

assessment where appropriate  

➢ HBIL D : commercial/industrial such as shops, offices, factories and industrial sites 

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.  

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. 
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6.1.2 Potential for Contamination  

Based on our review of available site information and historical data, the following is our 

assessment of potential contamination from on-site sources and off-site sources; 

Onsite Sources 

Agricultural Activities 

The site history records based on land title documents indicate property may have been 

used for farming in the 1950s.  The historical aerial photographs since the 1960s 

indicate the property to have been vacant with heavy tree coverage and no obvious land 

use within the site. 

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. 

As land cultivation has ceased for at least 50 years it is considered that the risk of 

ground contamination associated with agricultural activities is considered low. 

Existing and Previous Structures 

There is a residential dwelling and some old sheds and structures within the property 

which were mainly used for residential and there was no industrial activity within the 

site.  The previous and current structures (Site Feature D, E, F and H) may have been 

used for storage of machinery fluid and chemicals for gardening.   Minor spillage or 

leakage of mechanical fluid or agricultural chemicals may have occurred resulting in 

contamination associated with hydrocarbon and pesticides.   

Contamination if exist is likely to be localised and confined to the surface and 

therefore not considered significant. 



Proposed Residential Development  15 JC17292A-r1(rev) 

No 119 Cudgegong Road Schofields  June 2017 

 

GeoEnviro Consultancy 

Off-Site Sources 

The adjoining surrounding properties to the east, south and west consist of semi-rural land 

mainly used for residential.  These properties have been used for agricultural activities in the 

past, however as agricultural activities have ceased for at least 20 years, migration of residue 

pesticides through surface runoff is considered low. 

In addition, as the site is situated on gently undulating terrain and is about the same level as 

surrounding properties, the risk of offsite migration of contaminants into the subject site from 

runoff from the adjoining neighbouring properties is considered low 
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6.2 Salinity  

6.2.1 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 drafted a Salinity Code of Practice (Reference 11) 

to address the issue of salinity.  It is 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 9). 

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 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 9 

and 11).   

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 12). 

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 <6000 Mild Non-

aggressive 

5000-1000 1000-3000 4.5-5.5 6000-12000 

 

Moderate Mild 

10000-20000 3000-10000 4-4.5 12000-30000 

 

Severe Moderate 

>20000 >10000 <4 >30000 

 

Very Severe Severe 

Approximate 100ppm 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 12). 

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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6.2.2 Laboratory Test Results 

The following is a summary of the laboratory test results; 

Test Pit Depth pH EC 
Conversion 

Factor ECe Cl SO4 Resistivity 

TP1 0.0-0.1 5.6 0.03 10 0.28    

 0.4-0.5 5.1 0.05 7 0.38 <10 79 19000 

 1.3-1.4 5.2 0.09 8 0.72 21 92  

TP2 0.0-0.1 5.7 0.04 10 0.37    

 0.4-0.5 4.9 0.18 7 1.26 240 57  

 1.5-1.6 4.8 0.26 8 2.08 310 50 3900 

TP3 0.0-0.1 5.5 0.03 10 0.26    

 0.4-0.5 5.5 0.03 7 0.20 <10 26 34000 

 1.1-1.2 5.3 0.05 8 0.42 30 25  

TP4 0.0-0.1 6.4 0.04 10 0.39    

 0.4-0.5 5.4 0.05 7 0.32 <10 60  

 1.2-1.3 5.3 0.07 8 0.55 21 70 14000 

TP5 0.0-0.1 5.7 0.02 10 0.22    

 0.4-0.5 5.2 0.03 7 0.23 <10 37 30000 

 1.4-1.5 5.0 0.05 8 0.36 10 39  

TP6 0.0-0.1 5.6 0.03 10 0.29    

 0.5-0.6 5.6 0.03 7 0.20 <10 20  

 1.4-1.5 5.4 0.07 8 0.53 36 31 15000 

 

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

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

 CEC – Cation Exchange Capacity  (cmol+/kg)   SO4- Sulphate  (mg/kg) 

 ESP – Exchangeable Sodium Percentage (%) 
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Emerson Class 

Test Pit Depth (m) Emerson Class Dispersiveness 

TP 1 0.4-0.5 4 Moderate 

TP 2 1.5-1.6 4 Moderate 

TP 3 0.4-0.5 3 High to Moderate 

TP 4 1.2-1.3 3 High to Moderate 

TP 5 0.4-0.5 4 Moderate 

TP 6 1.4-1.5 3 Moderate to High 

 

Particle Size 

Test Pit Depth (m) Clay/Silt (%) Sand (%) Gravel (%) 

TP 2 1.5-1.6 31 28 41 

TP 3 0.4-0.5 80 8 12 

TP 5 0.4-0.5 86 6 8 



Proposed Residential Development  21 JC17292A-r1(rev) 

No 119 Cudgegong Road Schofields  June 2017 

 

GeoEnviro Consultancy 

7. ASSESSMENT AND RECOMMENDATIONS 

7.1 Contamination Issues 

This report presents the results of a Phase 1 - Preliminary Contamination Assessment 

comprising of a site history appraisal and a visual site inspection to provide preliminary 

comments on potential subsurface soil contamination of the Site.  The conclusions presented 

in this report are professional opinions based solely upon visual observations of the Subject 

Site and its vicinity and our interpretation of the documentation made available.  The 

quantitative level and extent of any contamination present could not be determined from this 

limited scope of work and the assessment has not undertaken any independent validation of 

the advice provided.  

We understand that the proposed development will involve the subdivision of the site into 

medium density residential lots and construction of residential roads.  The front portion of the 

site is expected to be dedicated to council for parkland.   

The historical aerial photographs indicate the site to have been used primarily for residential 

purposes with heavy tree coverage over the whole of the site since the 1950s.  A transmission 

line easement had been constructed on the eastern portion of the site since at 1940s.  There 

was no evidence of the site being used for intensive agricultural activities or industrial 

activities.    

There is a residential dwelling and some old sheds and structures within the property and 

there was no industrial activity within the site.  The previous and current structures (Site 

Feature D, E, F and H) may have been used for storage of machinery fluid and chemicals for 

market gardening and minor spillage or leakage of mechanical fluid or agricultural chemicals 

may have occurred resulting in contamination associated with hydrocarbon and pesticides 

Based on the results of this preliminary study, we consider the risk of significant ground 

contamination within the Subject Site to be generally low and therefore suitable for the 

proposed residential subdivision development. 

We recommend that validation sampling and laboratory analysis be carried out after 

completion of demolition of all building structures and clearing of all vegetation in order to 

ensure these areas a not grossly impacted by contamination.  In the event where buried 

bonded asbestos fragments are encountered on the Subject Site during site excavation and 

construction, an unexpected asbestos finds protocol as detailed in Appendix D should be 

initiated. 
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7.2 Salinity Issues 

We understand that the proposed development may include cut and fill to regrade the site to 

design level for the proposed residential lots and roadways.  The laboratory test results 

indicate the topsoil and underlying clays to generally be Non-Saline with EC values ranging 

from 0.20 to 1.26 dS/m.  At lower depths of about 1.5m below existing ground surface in TP 

2, the lab results indicate the clays to be slightly saline with EC value of about 2.08 dS/m. 

The subsurface soil was found to have low concentrations of Sulphate and a minimum pH 

value of 4.8 and therefore the soil is considered to be Mildly aggressive to buried concrete 

structures  

The subsurface soil was found to have low concentrations of Chloride and with a minimum 

resistivity value of 3900 Ohm/cm, the site was assessed to be Non-aggressive to buried steel 

structures. 

The subsurface soil was generally found Moderately to Highly dispersive. 

Based on the foregoing, we are of the opinion that the site is not impacted by saline soil 

however the proposed development should still adopt the following suggested management 

strategies; 

• The non to slightly saline soil may be reuse on site or taken off site for reuse on 

other sites. 

• 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 

Very stiff residual clay 2 Horizontal : 1 Vertical 

Weathered Shale 0.5 Horizontal : 1 Vertical 
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• Any site regrading should be planned to reduce cutting and filling to the absolute 

minimum and the earthworks undertaken in stages to alleviate erosion and 

localised instability problem.  To minimise the effects of erosion, all batters, 

whether in cut or fill should be stabilised by planting (or the application of a 

sprayed-on mulch) with appropriate species of vegetation as soon as practical 

after construction. 

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

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

instability, the upper 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.   

• Detention ponds should be regularly monitored for water quality and cloudy 

water should be appropriately treated by flocculation with gypsum.   

• 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. 

• Further sampling and laboratory analysis may be required out in areas showing 

signs of instability in order to determine preventative course of action and 

minimise potential salinity problems. 

• All proposed imported fill should be verified by sampling and testing to ensure 

the material is non to slightly saline.  Importation of Moderately saline soil is 

permissible subject to the material being used at lower depths of greater than 

1.5m.   Highly saline soil is not considered acceptable.  Supporting information 

and documentation should be supplied verifying that the subject material 

complies. 

• Adequate revegetation of the site should be carried out and this may involve 

treatment of topsoil material and planting appropriate plant species which are 

salt-tolerant. 

• Reference should be made to the AS 2159 guidelines (Reference 12) for 

recommendations on durability protection of buried concrete and steel structures  
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8. 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 E 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. 

C:\\17JOB\292\A\JC17292A-r1 

05/06/2017 12:39 PM 
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Site Feature Description

A Sunken dam

B Metal demountable office building

C Dilapidated weatherboard single storey dwelling with a metal rainwater tank

D Metal shed

E Dilapidated metal shed with a stockpile of corrugated metal & fibro and timber. Some household rubbish including plastic, cardboard, styrofoam and plastic drums.

F Metal shed covered with trees

G Stockpile of concrete rubble with heavy vegetation cover

H Metal garage and shed

I Single storey weatherboard dwelling raised on brick footings

J Metal demountable office building

K Two 20-foot shipping containers

L Telstra communication tower enclosed with metal fence

M Transmission line easement
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Table A : Summary of Test Pit Profile

Test Pit

Number From To

1 0.00 0.20

0.20 0.80

0.80 1.40

1.40 2.00

2 0.00 0.25

0.25 1.40

1.40 1.50

1.50 1.60

1.60 1.80

3 0.00 0.25

0.25 0.50

0.50 1.20

1.20 1.70

4 0.00 0.20

0.20 0.80

0.80 1.30

1.30 1.50

5 0.00 0.30

0.30 0.80

0.80 1.70

1.70 2.10

2.10 2.50

2.50 2.90

6 0.00 0.20

0.20 0.90

0.90 1.80

1.80 2.30

2.30 2.80

c:/lab/reports/R022-A

PL = Plastic Limit.

PP = Pocket Penetrometer.

Notes:

MC = Moisture Content.

(CI) Silty Clay: medium plasticity, grey with ironstaining and ironstone gravel, dry MC<PL, hard PP=530-590kPa

(CI) Gravelly Silty Clay: medium plasticity, grey with ironstaining and ironstone bands, dry MC<PL

(CI) Shaley Clay: medium plasticity, brown grey with some ironstone and siltstone gravel, dry MC<PL

(CI) Gravelly Silty Clay: medium plasticity, grey with ironstaining and ironstone bands, dry MC<PL

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

Shale: dark grey, low strength, extremely weathered

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

(CH) Silty Clay: high plasticity, red brown, dry MC<PL, hard PP=500kPa

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

Shale: brown grey, low to medium strength, extremely weathered

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

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

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

(CH) Silty Clay: high plasticity, red brown, dry MC<PL, hard PP>600kPa

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

Shale: brown grey, low to medium strength, extremely weathered

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

(CH) Silty Clay: high plasticity, red brown, dry to moist MC<=PL, very stiff PP=210-230kPa

(refusal on thick ironstone band from 1.8m to 2.0m)

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

(CH) Silty Clay: high plasticity, red brown, dry MC<PL, hard PP=510kPa

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

Siltstone: brown grey, low to medium strength, extremely weathered

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

(CH) Silty Clay: high plasticity, red brown, dry MC<PL, hard PP=470-540kPa

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

(CI) Gravelly Silty Clay: medium plasticity, grey with ironstaining and ironstone bands, dry MC<PL

(CI) Silty Clay: medium plasticity, grey with ironstaining and ironstone gravel, dry MC<PL, hard PP>600kPa

(CI) Gravelly Silty Clay: medium plasticity, grey with ironstaining and ironstone bands, dry MC<PL, hard PP>600kPa
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APPENDIX A 

NSW EPA and Groundwater Borehole  





Connect Feedback

Web support
Public consultation

Contact

Contact us
Offices
Report pollution

Government

NSW Government
jobs.nsw

Healthy Environment, Healthy Community, Healthy Business

Home Contaminated land Record of notices

Search results
Your search for:LGA: Blacktown City Council   Matched 8 notices relating

to 2 sites.
Search Again    
Refine Search

Suburb Address Site Name Notices
related to
this site

KINGS PARK21 Tattersall ROAD Former Dow Corning Factory 1 current and
4 former

SEVEN
HILLS

27 Powers ROAD Australian Waste Oil Refineries 2 current and
1 former

Page 1 of 1

29 May 2017
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APPENDIX B 

Section 149(2) Searches 
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Laboratory Certificates – Salinity 
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Atterberg Limits & Particle Size Distribution

Client / Address: Bankstown 048 Service Pty Ltd /Sydney Job No: JC17292A

Project: Proposed Residential Subdivision Development Date: 25/05/2017

Location: 119 Cudgegong Road Rouse Hill Report No: R05A

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 100

19 mm 98
16 mm 97

13.2 mm 95
9.5 mm 94
6.7 mm 94

4.75 mm 93
2.36 mm 92
1.18 mm 91
600 um 90
425 um 90
300 um 89
150 um 89

75 um 86

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  

AS 1289 3.1.1

AS 1289 3.2.1ND

ND AS 1289 2.1.1

ND AS 1289 3.4.1

 Preparation Method.

 Sample History:

Plasitc Limit (%)

shrinkage.
Condition of linear 

Linear Shrinkage (%)

Natural Moisture %

Plasticity Index (%)

Lab Reference No: SR11266 Sample Identification: TP 5 (0.4-0.5m)

Laboratory Specimen Description: 

% Passing SpecificationSieve SizeND

Test Method Test Procedure

Liquid Limit (%)

This document shall not be reproduced except in full.

Curling linear shrinkage.

Dry sieved

Air drier

ND AS 1289 3.3.1

 ND = not determined     NO = not obtainable     NP = non plastic

mould length.
 Linear shrinkage 

250mm
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Atterberg Limits & Particle Size Distribution

Client / Address: Bankstown 048 Service Pty Ltd /Sydney Job No: JC17292A

Project: Proposed Residential Subdivision Development Date: 25/05/2017

Location: 119 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 100

19 mm 99
16 mm 99

13.2 mm 99
9.5 mm 94
6.7 mm 92

4.75 mm 90
2.36 mm 88
1.18 mm 87
600 um 86
425 um 85
300 um 85
150 um 84

75 um 80

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  05/06/2017

This document shall not be reproduced except in full.

Curling linear shrinkage.

Dry sieved

Air drier

ND AS 1289 3.3.1

Lab Reference No: SR11266 Sample Identification: TP 3 (0.4-0.5m)

Laboratory Specimen Description: 

% Passing SpecificationSieve SizeND

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 3.2.1ND
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Atterberg Limits & Particle Size Distribution

Client / Address: Bankstown 048 Service Pty Ltd /Sydney Job No: JC17292A

Project: Proposed Residential Subdivision Development Date: 25/05/2017

Location: 119 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 100
26.5 mm 91

19 mm 81
16 mm 75

13.2 mm 72
9.5 mm 70
6.7 mm 66

4.75 mm 63
2.36 mm 59
1.18 mm 57
600 um 55
425 um 55
300 um 54
150 um 45

75 um 31

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  

AS 1289 3.1.1

AS 1289 3.2.1ND

ND AS 1289 2.1.1

ND AS 1289 3.4.1

 Preparation Method.

 Sample History:

Plasitc Limit (%)

shrinkage.
Condition of linear 

Linear Shrinkage (%)

Natural Moisture %

Plasticity Index (%)

Lab Reference No: SR11265 Sample Identification: TP 2 (1.5-1.6m)

Laboratory Specimen Description: 

% Passing SpecificationSieve SizeND

Test Method Test Procedure

Liquid Limit (%)

This document shall not be reproduced except in full.

Curling linear shrinkage.

Dry sieved

Air drier

ND AS 1289 3.3.1

 ND = not determined     NO = not obtainable     NP = non plastic

mould length.
 Linear shrinkage 

250mm
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APPENDIX D 

 

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 E 

 

Important Information about your Environmental Site Assessment 

Explanatory Notes 
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IMPORTANT INFORMATION REGARDING YOUR 

ENVIRONMENTAL SITE ASSESSMENT 
 
This Environmental Assessment Report was performed in general conformance with our 
understanding of the guidelines by the Australian and New Zealand Conservation Council 
(ANZECC), the Office of Environment and Heritage (OEH) and the National Environmental 
Protection (Assessment of Site Contamination) Measure 1999 (amended 2013).  
 
These accompanying 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. 
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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 

 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. 
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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. 
 
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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