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1. INTRODUCTION 

This report presents the results of a geotechnical investigation for the proposed school 

upgrades to be constructed within the Bankstown North Public School at No 322 Hume 

Highway Bankstown as shown on Drawing No 1.  The investigation was commissioned by 

Ms Kasia Podrygajlo of JDH Architect.  The scope of this assessment was carried out in 

general accordance with our proposal referenced PG18489A dated 3rd August 2018. 

This geotechnical investigation was undertaken in conjunction with our Preliminary 

Environmental Site Assessment report referenced in our report JG18129A-r1 dated October 

2018 and this report should be read in conjunction it.  

We understand that the proposed development will include refurbishment of the existing 

buildings and construction of some new buildings.  At this stage, details of the proposed 

development are not available and we have assumed that the proposed new buildings will be 

of low to medium rise (ie not exceeding 3 storeys). 

The purpose of this investigation was to assess the subsurface ground conditions including 

fill and groundwater conditions and based on the information provided, to provide the 

following information; 

• Subsurface conditions and provide recommendations on geotechnical issues 

considered relevant to the proposed development as follows; 

- Site preparations, fill construction and earthworks specification to 

AS3798 -Guidelines on Earthworks for Commercial and Residential 

Sites.   

- Retaining wall design parameters including lateral earth pressure 

coefficients, Ka, Ko and Kp  

- Slope batter design; temporary and permanent 

- Foundation design parameters including suitable footings, allowable 

bearing capacities and estimated settlement 

- Assessment on Earthquake site soil class to AS170.4 

- Assessment on soil reactivity to AS2870 

- Recommendations on pavement subgrade preparation and pavement 

design 

• Assessment on soil salinity and aggressiveness for durability design.  
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2. SCOPE OF WORK 

2.1 Geotechnical Investigation  

The scope of work for geotechnical investigation included; 

• Drilling boreholes at 12 nominated locations (ie BH 1 to BH 12) to a maximum 

depth of about 5m below existing ground surface or refusal into bedrock. 

• Standard penetration testing (SPT) and hand penetrometer testing to assess the 

insitu strength of the subsurface profiles. 

• Visual soil classification and assessment of insitu material. 

• Soil sampling and laboratory testing in our NATA accredited laboratory to assess 

soil properties and subgrade characteristics. 

2.2 Salinity and Soil Aggressiveness 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 7) and 

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

(Reference 8).  The scope of work conducted consisted of: 

• Soil sampling from the geotechnical boreholes at varying depths across the site. 

• Laboratory analysis to aid assessment of chemical properties and this included 

pH, Electrical Conductivity, Chloride, Sulphate and Resistivity 

3. SITE INFORMATION  

3.1 Site Locality and Description 

Bankstown North Public School is situated on the northern side of the Hume Highway with 

Stacey Street forming the northern boundary and Beresford Avenue forming the eastern 

boundary.  The site is irregular in shape with a frontage of about 150m to the Hume Highway 

and extending north by an average of about 180m.    Total site area is about 2.6 hectares. 

School buildings and carparks occupy eastern portion of the school premises with the 

remaining portions of the site consisting of playing fields and open space. 

The school is situated within a mixed residential and industrial area with residential 

properties predominantly to the west and south and industrial area to the north.   
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3.2 Site Topography, Geological and Hydrogeology 

Bankstown North Public School is situated on gently undulating terrain.  Ground surface 

within the school premises slopes down in a general direction to the north west at angles of 

between 3 and 6 degrees. 

Based on Google Earth, the school building area is at about Reduced Level (RL) 64m to 68m 

above the Australian Height Datum (AHD) with the remainder of the site between RL 62m 

AHD and RP 64m AHD.  

The 1:100,000 Soil Landscape Map of Sydney Series 9030 prepared by the Soil Conservation 

Services of NSW indicates the site to be underlain by residual soil belonging to the 

Blacktown landscape grouping.  Typically, soil consists of low permeability, highly plastic 

and moderately reactive soil.   

The 1:100,000 Geological Map of Sydney indicated the underlying bedrock consists of 

Bringelly Shale of the Wianamatta Group consisting of shale, carbonaceous claystone, 

claystone, laminite, fine to medium grained lithic sandstone, rare coal and tuff. 

Surface water from the site is expected to flow west into Duck River and eventually further 

north into the Parramatta River.  Groundwater is also expected to flow in a general direction 

towards the west into Duck River. 

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

Infrastructure, Planning and Natural Resources groundwater database for the region was 

carried out.  The search identified nine registered bores within 1km from the site.  The 

following is a summary the two registered bore with relevant information; 

Groundwater 

Number 

Authorised 

uses 

Northing Easting Standing 

Water 

Level (m) 

Water 

Bearing 

Zones (m) 

Final 

Depth 

(m) 

GW109735 Monitoring 

Bore 

6246624 318969 9.1 - 11.0 

GW109734 Monitoring 

Bore 

6246624 318933 1.8 - 4.0 

Reference should be made to the Work Summary search in Appendix C for details.  Based on 

the above information, groundwater is considered a resource in the immediate area of the site. 
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3.3 Site History, Records and Data 

A desktop study of site history involving a review of Council’s Section 10.7 certificates, 

NSW EPA search, groundwater search and aerial photographs was carried out in order to 

establish previous land use and to assess site contamination.  Reference should be made to 

Appendix B for details of the searches.    

The following is a summary of the historical and data searches; 

Aerial Photographs 

The following is a summary of the observations made from the review of historical aerial 

photos; 

Year Description 

1961 The school premises was evident with school buildings constructed towards the 

eastern portion of the site.  The remainder of the site was open space with grass 

cover.  Hume Highway and Beresford Avenue were constructed.  The adjoining 

northern and western properties consisted of residential properties with the current 

Bankstown Reservoir structure constructed to the south-east of the site.   

1970 There was no significant change within the school site since the 1960s.  The 

immediate surrounding properties also had little to no change and were used for 

residential purposes.  The Chullora industrial area about 200m north of the site was 

built up. 

1982 Some school buildings were removed within the site with the asphalt car park 

constructed.  The remainder of the site had no change since the 1970s.  The 

surrounding properties were still used for residential purposes with the Chullora 

industrial area established. 

1991 Additional school buildings were constructed within the eastern portion of the site 

with the remainder of the site the same.  The surrounding properties and region 

were in similar conditions since the 1980s.  Stacey Street was yet to be formed. 

2003 The school site appeared similar to its current form.  Stacey Street was formed with 

the previous residential properties to the north removed as part of the Stacey Street 

construction.  Residential properties remained to the west of the site with a 

commercial building constructed to the south-western property. 
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NSW EPA Records  

A search of NSW OEH 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 

NSW EPA search. 

Council Section 10.7 (2) Certificate 

A copy of the Section 10.7 (2) certificate was obtained from Canterbury Bankstown 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 following; 

• The site is not within land declared to be an investigation area or remediation 

site under Part 3 of that Act. 

• The site is not subject to an investigation order or a remediation order within 

the meaning of the Act 

• The site is not the subject of a voluntary investigation proposal (or voluntary 

remediation proposal) the subject of the Environmental Protection 

Authority’s agreement under Section 19 or 26 of that Act. 

• The site is not the subject of a site audit statement within the meaning of Part 

4 of that Act. 
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4. INVESTIGATION METHODOLOGY 

4.1 Field Investigation  

The field work for the investigation was carried out on the 2nd and 3rd October 2018 and 

consisted of drilling boreholes at twelve nominated locations (BH 1 to BH 12) as shown on 

the attached Drawing No 1. 

Prior to borehole drilling, underground services checks were carried out using available 

drawing provided by Dial-Before-You-Dig.  An underground services locator equipped with 

an electromagnetic device was engaged as an extra precautionary measure to reduce risk of 

damage to underground services caused by boreholes drilling. 

The boreholes were drilled using a track mounted TCH05 drill rig equipped for site 

investigation purposes.  The boreholes were drilled using continuous flight augers attached to 

a V-bit through topsoil, fill and into natural soil and in some boreholes into bedrock using a 

Tungsten Carbide (TC) bit to depths varying from 1.8mm to 4.6m below existing ground 

surface.  BH 2 was terminated into crushed rock at a depth of about 2.0m below existing 

ground surface due to a possible service. 

To assess the strength of the subsurface sandy soil, Standard Penetration Tests (SPT) were 

carried out in the boreholes.  The SPT tests involved driving a split tube steel spoon into the 

ground using a standard weight (ie 63.5kg) hammer and measuring the penetration resistance 

in number of blow counts per 150mm penetration.  Hand penetrometer tests were carried out 

the SPT split tube clayey samples in order to augment the SPT test results.   

The strength of the bedrock was subjectively assessed by visual examination of the disturbed 

shale samples recovered from the borehole and observation of the TC bit resistance during 

drilling. 

The boreholes were observed for groundwater during and upon completion of the borehole 

drilling.  Upon completion of the investigation, the boreholes were backfilled with drilling 

spoil.  Details of the subsurface profiles are summarised on the Borehole Reports in 

Appendix A of this report. 
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4.2 Laboratory Analysis 

Geotechnical  

Four subgrade samples were taken from the Subject Site and were tested for 4-days soaked 

California Bearing Ratio (CBR) in our NATA accredited laboratory to assess the pavement 

subgrade characteristics. 

Four “Undisturbed” U50 soil samples and four “Disturbed” soil samples were taken from the 

site to our NATA accredited laboratory for Shrink-Swell Index and Atterberg Limit testing to 

aid assessment of soil reactivity to moisture variation and soil characteristics.   

The laboratory test results are presented in Appendix C of this report. 

Salinity and Soil Aggressiveness 

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

laboratory analysis was carried out; 

• pH 

• Electrical Conductivity (EC) 

• Chloride (Cl) 

• Sulphate (S04) 

• Resistivity 

The soil analysis was performed by Envirolab Services Pty Ltd, a laboratory accredited by 

the National Association of Testing Authorities (NATA).  The analytical results and methods 

employed are presented in the Laboratory Test Report in Appendix D. 
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5. SUBSURFACE CONDITIONS 

Reference should be made to the attached Borehole Reports in Appendix A for subsurface 

profiles encountered in the boreholes.  The following is a summary of the subsurface profiles 

encountered in the boreholes during the investigation; 

Pavement 

Asphalt, Crushed Rock and Road Base was encountered on the surface of BH 2, 4 to 7, 9 and 

10 within the car park area of the school.  The pavement was found to have thickness ranging 

from 70mm to 250mm. 

Topsoil/Fill  

Topsoil/fill was encountered in BH 1, 3, 11 and 12 consisting of Clayey Silt of low liquid 

limit.  The topsoil/fill was found to have thickness ranging from 300mm to 700mm. 

Fill 

Fill was encountered on beneath the pavement in BH 4, 5 and the surface of BH 8 comprising 

of Clayey Silt of low liquid limit.  Thickness of the fill was found to range from 100mm to 

500mm. 

Natural Soil 

Underlying the pavement, topsoil/fill and fill, natural soil was found in all boreholes except 

BH 2.  The natural soil was found to consist predominantly of medium to high plasticity Silty 

Clay with the inclusions of ironstone and shale bands at lower depths in some test pits.  Some 

Shaley Clay was encountered in BH 9 at a depth of about 2.2m below existing ground 

surface.  Based on the SPT and hand penetrometer test results, the natural clayey soil was 

generally found to be very stiff to hard and dry to moist.   

Some relatively weak (ie moist to wet and stiff) clay was encountered in BH 10 between 

0.8m to 2.0m below existing ground surface. 
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Bedrock 

Bedrock consisting of Shale and Siltstone was encountered in all boreholes except BH 2 at 

depths ranging from 1.2m to 3.0m below existing ground surface.  The Shale and Siltstone 

bedrock was generally assessed to have low strength with some medium strength bands and 

be extremely weathered to distinctly weathered. 

The quality of shale and siltstone appear to improve to medium strength at or below TC bit 

refusal depths. 

Groundwater 

Groundwater was not encountered in any of the boreholes during or shortly after completion 

of the site investigation. 
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6. RESULTS OF THE INVESTIGATION 

6.1 Salinity  

6.1.1 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 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 

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 (Reference10). 

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 

5000-10000 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 10). 

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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6.1.2 Laboratory Test Results 

The following is a summary of the laboratory test results. For details refer to the laboratory 

test reports in Appendix D ;  

BH Depth pH EC Factor ECe Cl- SO4 Resistivity 

BH 1 0.4-0.5 6.8 0.08 10 0.79    

 2.4-2.5 7.8 0.27 8 2.16 38 180 15000 

BH 3 0.2-0.3 7.9 0.07 10 0.68    

 1.0-1.45 5.3 0.80 7.5 6.00  690 42000 

BH 4 0.4-0.5 5.6 0.11 7 0.77    

 1.9-2.0 6.3 0.16 8 1.28 64 100 5000 

BH 5 0.1-0.2 8.5 0.24 10 2.40    

 0.9-1.0 5.3 0.19 8 1.52    

BH 6 0.2-0.3 5.3 0.33 7 2.31    

 0.9-1.0 5.4 0.35 7.5 2.63 28 140 31000 

BH 7 0.9-1.0 5.6 0.09 8 0.68    

 2.9-3.0 9.8 0.39 10 3.90  46 7800 

BH 9 0.1-0.2 9.5 0.09 10 0.90    

 0.5-0.6 5.7 0.21 7.5 1.58 47 130 14000 

BH 10 0.1-0.2 8.7 0.22 10 2.20    

 1.0-1.45 5.5 0.43 8 3.44 23 380 25000 

BH 11 0.9-1.0 5.3 0.31 8 2.48    

 2.5-2.95 7.0 0.39 8 3.12 26 420 15000 

BH 12 0.2-0.3 5.8 0.07 10 0.66    

 1.0-1.45 5.3 0.51 8 4.08    

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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6.2 Geotechnical 

For details of the laboratory test results, refer to the laboratory test reports in Appendix E of 

this report.  The following is a summary of the laboratory test results; 

California Bearing Ratio 

Sample 
Maximum Dry 

Density (t/m3) 

Optimum 

Moisture 

Content (%) 

Field Moisture 

Content (%) 
CBR % 

BH 1 (0.6-1.0m) 1.62 21.0 19.0 2.0 

BH 3 (0.7-1.0m) 1.61 23.0 19.5 2.0 

BH 6 (0.3-0.5m) 1.56 24.0 21.0 2.0 

BH 12 (0.5-1.0m) 1.55 25.0 26.5 2.5 

 

Shrink-Swell Index 

Sample Shrinkage (%) Swell (%) 
Shrink-Swell Index 

(%/pF) 

BH 3 (1.0-1.4m) 4.3 5.7 3.9 

BH 4 (0.8-1.1m) 1.7 4.8 2.3 

BH 6 (0.5-0.9m) 4.0 4.1 3.3 

BH 12 (0.5-1.0m) 3.0 2.2 2.3 

 

Atterberg Limits 

Sample 
Liquid 

Limit (%) 

Plastic 

Limit (%) 

Plasticity 

Index (%) 

Linear 

Shrinkage (%) 

Moisture 

Content (%) 

BH 6 (0.3-0.5m) 70 30 41 15.5 21.0 

BH 9 (1.3-1.5m) 40 20 23 11.0 9.5 

BH 10 (0.4-0.8m) 57 25 32 12.0 21.5 

BH 12 (2.3-2.5m) 53 22 31 12.0 16.5 
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7. ASSESSMENT AND RECOMMENDATIONS 

7.1 Geotechnical Issues 

7.1.1 Site Preparation and Earthworks 

The site investigation revealed the site to be predominantly underlain by pavement and 

topsoil/fill overlying natural clay overlying shale and siltstone at depths varying from 1.2m to 

3.0m.   

Based on drawings provided, we understand that the exact locations of the proposed 

buildings are no determined at this stage although it is expected that the buildings will be 

constructed in the south-eastern portion of the school site between the existing buildings and 

car park area.  The proposed development is likely to require some site regrading by cut and 

fill to achieve level building platforms.   

Typical earthworks and building platform preparation should include the following; 

• Clearing of site vegetation and stripping of topsoil/organic and any “uncontrolled” 

fill layers to expose the natural clayey soil.  The topsoil and organic layer may be 

reused on site in landscaping and any surplus topsoil would need to be disposed off 

site. 

• The excavated areas should be proof rolled using a minimum 10 tonne vibrating 

roller to delineate soft and heaving areas.  Any soft or heaving areas observed during 

proof rolling should be excavated and recompacted to a minimum 98% Standard 

Maximum Dry Density at 2% Optimum Moisture.    

• All fill beneath 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 13).  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 boreholes 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 (if encountered) are not considered suitable for reuse without 

treatment or remedial works.    

• The underlying natural clayey soil, siltstone and sandstone are generally 

considered suitable for reuse as structural fill provided the fill is well graded with 

maximum particle size of not greater than 75mm.  

7.1.2 Shoring/Retaining Walls and Batter Slopes 

Site excavation 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.   

• The excavation is adequately battered to the recommended batter slopes outlined 

as below. 

If shoring is required, a soldier pier wall system may be adopted and this system will involve 

drilling of bored or CFA piles at regular spaced intervals to form a line of soldier piles and 

shotcreting of the area between the soldier piles after each excavation stage.  For soldier pile 

system, shotcrete infill should be reinforced and designed to span laterally between the 

soldiers.  It should cover the full height of the exposed excavation face to minimise the risk 

of potential problems associated with degradation and weathering of the face. 
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For excavation situated within the zone of influence of buildings or structures, a rigid wall 

system such as a contiguous pile wall arrangement should be adopted in order to prevent 

potential undermining of existing footings causing damage.  Construction of the contiguous 

pile wall would involve drilling a continuous line of bored or continuous flight auger (CFA) 

piles along the length of the excavation to form a concrete wall.   

Soldier piles and contiguous piles should be taken down to the full height of the excavation 

and should be socketed a minimum of 0.5m below proposed excavation level (including 

footing excavations) and into Siltstone/sandstone or to adequate depths of embedment into 

hard clay to provide toe restraint.    

Shoring wall may be temporarily restrained by internal bracing or designed as a cantilever 

system for the short term before building floor slabs are constructed to provide permanent 

restraints.   

For retaining wall which will be propped by floor slabs or fixed at the top, thus limiting 

deflection, an “at-rest” lateral earth pressure coefficient (Ko) should be adopted.  For other 

retaining walls designed as “cantilevered” or gravity walls, an “active” lateral earth pressure 

coefficient (Ka) may be adopted.  For toe resistance, an active lateral pressure coefficient (Kp) 

may be adopted.  We recommend the following design parameters be adopted in preliminary 

design; 

Material Bulk 

Density 

(kN/m3) 

Ka Ko Kp Effective 

Cohesion,  

C’ (kPa) 

Effective 

Friction 

Angle (deg) 

Compacted Fill 17.5 0.35 0.65 - 2 20 

Natural clay 20.0 0.30 0.50 2.0 5 20 

Shale/Siltstone  22.0 0.20 0.30 2.5 10 25 

Permanent subsurface drains should be provided at the back of the retaining wall, or half 

hydrostatic ground water pressures should be taken into account in the design.  Surcharge due 

to adjacent structures, construction loads and sloping backfill should be taken into account in 

the design 
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7.1.3 Batter Slopes 

For all unretained cut and fill, the following batter slopes may be adopted for preliminary 

design; 

Material Temporary Permanent 

Fill and topsoil (Landscape) 1V : 1.5H 1V : 3H 

Natural Clay 1V: 1H 1V :  2H 

Weathered Shale/Siltstone 1V :  0.5 to 1H 1V : 1H 

Steeper batter slopes may be adopted for shale batters subject to inspection and further by 

geotechnical engineer during excavation works. 

7.1.4 Footings 

Our borehole investigation revealed the site to be predominantly underlain by pavement and 

topsoil/fill overlying natural clay overlying shale and siltstone at depths varying from 1.2m to 

3.0m.  All boreholes were found to be dry during and shortly after completion of our site 

investigation. 

Based on the results of the investigation, our recommendations on allowable bearing capacity 

and founding depths of footings are as follows; 

Minimum 

Footing Depth 

Foundation Material Allowable Bearing 

Capacity 

Allowable Shaft 

Adhesion*1 

1.0m from 

surface  

Natural very stiff clay 150 kPa 10 kPa 

2.0 to 3.5m 

from surface 

Low Strength shale/siltstone 600kPa 20 kPa 

0.5m embedded 

into shale 

Low Strength shale/siltstone 800kPa 50 kPa 

TC refusal 

depth 

Medium Strength Shale 1000 kPa 80 kPa 

Note: 1) Shaft adhesion applicable for pier footings only and should ignore the upper 1m. 
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All footings should be taken through topsoil and fill and founded on natural clay, siltstone or 

sandstone.  For deep pier footings, bored piles, grout injected piles or Continuous Flight 

Auger (CFA) piles may be considered suitable.   

If bored piles are adopted some trial piles should be carried out to further assess the 

groundwater conditions particularly if the piles are taken to significant depths .  Adoption of 

bored pile system should allow for additional costs associated with concreting by “Tremie” 

methods and use of temporary liners, 

Care should be taken to ensure the footings are cleaned of loose or remoulded debris prior to 

concreting.  Footing construction should be supervised and monitored by a suitably qualified 

geotechnical engineer in order to confirm the above design parameters. 

The proposed footings should be designed to accommodate reactive soil proportioned to a 

Class ‘H1’ (Highly Reactive) site in accordance to AS2870 “Residential Slabs and Footings”.   

7.1.5 Pavement Design 

Pavement subgrade preparation for access roads and car parks should include the following; 

• Stripping of the topsoil and any “uncontrolled” fill to expose natural clay. 

• Boxing of pavement subgrade to proposed design level. 

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

(minimum 10 tonne).   

• Any soft areas identified during rolling should be further excavated and replaced 

with ripped sandstone fill.   

• The excavated clay material may be reused as filling 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 98% 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. 
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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.  

Our laboratory test results indicate the pavement subgrade to have CBR values of 2% to 

2.5%.  The subgrade may be modified and improved by lime stabilisation (ie minimum 3 % 

by weight) or replacement of subgrade with good quality subgrade material such as ripped 

sandstone or shale having a minimum CBR value of 15%. 

Pavement constructed on stabilised subgrade or reworked subgrade may adopt the following 

Effective CBR values; 

Thickness of modified subgrade Effective CBR 

0mm 2.0% 

300mm 3.0% 

500mm 4.0% 

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)  

Material ESA = 1 x 105 ESA = 5 x 105 

CBR 2% CBR 3% CBR 4% CBR 2% CBR 3% CBR 4% 

Asphaltic Concrete (AC10) 50mm 50mm 50mm 50mm 50mm 50mm 

Primer Seal - - - - - - 

DGB20 Base 150mm 150mm 150mm 150mm 150mm 150mm 

Sandstone Subbase 260mm 180mm 150mm 360mm 280mm 210mm 

Total 460mm 380mm 350mm 560mm 480mm 410mm 

 

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 Relative Densities Compactive Effort 

Base Course 98% Modified 

Sub-Base Course 98% Modified 

Subgrade 100% Standard 



JDH Architects  JG18129A 

322 Hume Highway Bankstown  November 2018 

 

GeoEnviro Consultancy 

7.2 Salinity Issues 

We understand that the proposed development may include minor cut and fill for the 

proposed building platform to design levels.  At this stage, details of the bulk earthworks 

levels are not known.  The laboratory test results indicate the insite soil to be Non to 

Moderately Saline with EC values ranging from 0.66 dS/m to 6.00 dS/m. 

The subsurface soil was found to have low concentrations of Sulphate however in an 

environment with the lowest pH being 5.3, the soil is considered to be Mildly-aggressive to 

buried concrete structures and therefore the site may be classified as “Class A2” in 

accordance to Table 5.2 of AS2870-2011 “Residential Slabs and Footings”.   The subsurface 

soil was found to have low concentrations of Chloride and with the resistivity value of 5000 

Ohm/cm, the site was assessed to be Non-aggressive to buried steel structures. 

We recommend the following salinity management be adopted as a minimum: 

• A high impact waterproof membrane, not just a vapour proof membrane, should be 

lain under house slabs (refer to NSW Building Code of Australia).  The waterproof 

membrane must be extended to the outside face of the external edge beam up to the 

finishing ground level, as detailed in the Building Code of Australia (BCA). 

• For masonry building construction, the damp proof course must consist of poly-

ethylene or poly-ethylene coated metal and correctly placed in accordance with BCA.  

Ground levels immediately adjacent to masonry walls must be kept below the damp 

proof course. 

• Concrete piers and footings should be constructed using a minimum Class 32MPa 

concrete, or sulphur resisting concrete with a water cement ratio of 0.5. 

• Concrete footings should have a minimum cover to reinforcement of 50mm from 

unprotected ground and 40mm from a membrane in contact with the ground. 

• Use Copper or non-metallic pipes instead of galvanised iron. 

• Slabs must be vibrated and cured for a minimum 3 days. 

• Admixtures for waterproofing and /or corrosion prevention may be used. 
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Reference should be made to the following for detail durability design for concrete and steel 

structures; 

• Australian Standard, AS 3600 -2009 “Concrete Structures” 

• Australian Standard, AS 2159-2009 “Piling – Design and Installation” 

• Australian Standard, AS 2870-2011 “Residential Slabs and Footings 

8. LIMITATIONS 

The interpretation and recommendations submitted in this report are based in part upon data 

obtained from a limited number of boreholes.  There is no investigation which is thorough 

enough to determine all site conditions and anomalies, no matter how comprehensive the 

investigation program is as site data is derived from extrapolation of limited test locations.  

The nature and extent of variations between test locations may not become evident until 

construction.   

Groundwater conditions are only briefly examined in this investigation.  The groundwater 

conditions may vary seasonally or as a consequence of construction activities on or adjacent 

to the site.   

In view of the above, the subsurface soil and rock conditions between the test locations may 

be found to be different or interpreted to be different from those expected.  If such 

differences appear to exist, we recommend that this office be contacted without delay. 

The statements presented in this document 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 risk associated with groundworks 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 to doing. 

Your attention is drawn to the attached “Explanatory Notes” in Appendix F and this 

document should be read in conjunction with our report. 
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Structure and Additional 

Observations

V L Y  Topsoil/Fill: Clayey Silt: low liquid limit, brown with D

I R fine to medium grained gravel and fine grained sand

N D

CI-CH Silty Clay: medium to high plasticity, brown and grey D

1.0

CI Silty Clay: medium plasticity, brown grey with D-M H >600 SPT bouncing at 1.22m

ironstone bands

C
T 2.0

Shale/Siltstone: grey and brown, low strength 

 extremely weathered to distinctly weathered

As above but medium strength 

3.0 End of BH 1 at 2.8m Near TC Refusal

4.0

5.0

6.0

7.0

8.0
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R.L. Surface: -

Datum: AHD

6,12/70mm

N>12

Hole Diameter: 100mm

Drill Model and Mounting: TCH05

Borehole no: 1

Location: Bankstown North Public School

Project: Proposed School Upgrade

Client: JDH Architects

Logged by: SG

Date: 2-3/10/18

Job no: JG18129A
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Borehole Report

Slope: 90°
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Structure and Additional 

Observations

V L Y  Asphalt: 70mm.t

I R Crushed Rock

N D

1.0

BH terminated at 2.0m due

2.0 to possible service

End of BH 2 at 2.0m

3.0

4.0

5.0

6.0

7.0

8.0
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Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 2

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG
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Borehole Report

Slope: 90°

Bearing: Vertical
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Structure and Additional 

Observations

V L Y  Topsoil/Fill: Clayey Silt: low liquid limit, brown with D

I R fine to medium grained gravel

N D

1.0 CI-CH Silty Clay: medium to high plasticity, brown red grey D-M

H 480

490

CI Silty Clay: medium plasticity, grey

2.0

As above but with shale bands D V bit refusal at 2.8m

C 3.0 Shale: grey-dark grey with siltstone bands, low SPT bouncing at 2.72m

T strength with some medium strength bands, 

extremely to distinctly weathered

4.0

As above medium strength 

TC bit refusal at 4.5m

End of BH 3 at 4.5m

5.0

6.0

7.0

8.0
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9,12/70mm

N>12

N=12

3,5,7

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 3

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18
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Borehole Report

Slope: 90°
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Structure and Additional 

Observations

V L Y  Asphalt & Roadbase

I R      Fill: Clayey Silt: low liquid limit, brown D

N D CH Silty Clay: high plasticity, red brown D

(H)

1.0 SPT bouncing at 1.18m

CI Silty Clay: medium plasticity, grey brown with trace of D H V bit refusal at 1.2m

C      siltstone bands

T Shale/Siltstone: grey brown, low to medium strength,

extremely weathered to distinctly weathered TC bit refusal at 1.8m

2.0 End of BH 4 at 1.8m

3.0

4.0

5.0

6.0

7.0

8.0
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Hole Diameter: 100mm Datum: AHD
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Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Borehole no: 4

Client: JDH Architects Job no: JG18129A
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Borehole Report
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Structure and Additional 

Observations

V L Y  Asphalt & Crushed Rock

I R

N D Fill: Clayey Silt: low liquid limit, brown D

1.0 CI-CH Silty Clay: medium to high plasticity, red brown D-M

H >600

CI Silty Clay: medium plasticity, brown red with ironstone

bands

2.0

As above but grey D V bit refusal at 2.2m

C As above but with shale bands

T SPT bouncing at 2.58m

Shale: grey brown, low to medium strength, extremely

3.0 weathered to distinctly weathered

As above but medium strength TC bit refusal at 3.2m

End of BH 5 at 3.2m

4.0

5.0

6.0

7.0

8.0
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N>12

12/80mm

6,10,11

N=21

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 5

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG
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Slope: 90°

Bearing: Vertical

M
e
th

o
d

S
u
p
p
o
rt

W
a
te

r

N
o
te

s
: 
S

a
m

p
le

s
,

T
e
s
ts

, 
e
tc

D
e
p
th

(m
)

C
la

s
s
if
ic

a
ti
o
n
 S

y
m

b
o
l

U
n
if
ie

d
 S

o
il 

C
la

s
s
if
ic

a
ti
o
n

Material Description                                                                       
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Structure and Additional 

Observations

V L Y  Asphalt: 60mm.t, Crushed Rock: 150mm.t

I R CH Silty Clay: high plasticity, red brown D-M

N D

1.0

CI-CH Silty Clay: medium to high plasticity, red and grey H >600

CI Silty Clay: medium plasticity, grey brown with ironstone D V bit refusal at 1.6m

C gravel bands

T 2.0

Shale/Siltstone: grey and brown, low strength with

some medium strength bands, extremely to 

distinctly weathered

3.0 As above but medium strength TC bit refusal at 3.0m

End of BH 6 at 3.0m

4.0

5.0

6.0

7.0

8.0
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N=31

5,12,19

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 6

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18
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                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical
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Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Asphalt: 40mm.t, Crushed Rock: 150mm.t

I R CH Silty Clay: high plasticity, red brown D

N D

(H)

1.0 CI Silty Clay: medium plasticity, grey brown

SPT bouncing at 1.25m

Siltstone: brown, low strength, extremely weathered

with clay bands V bit refusal at 1.6m

C
T 2.0

Shale/Siltstone: grey and brown, low strength

extremely weathered to distinctly weathered

3.0 As above but medium strength TC bit refusal at 3.0m

End of BH 7 at 3.0m

4.0

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

6,18/100mm

N>18

Hole Diameter: 100mm Datum: AHD

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Borehole no: 7

Client: JDH Architects Job no: JG18129A



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical

M
e
th

o
d

S
u
p
p
o
rt

W
a
te

r

N
o
te

s
: 
S

a
m

p
le

s
,

T
e
s
ts

, 
e
tc

D
e
p
th

(m
)

C
la

s
s
if
ic

a
ti
o
n
 S

y
m

b
o
l

U
n
if
ie

d
 S

o
il 

C
la

s
s
if
ic

a
ti
o
n

Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Fill: Clayey Silt: low liquid limit, brown D

I R

N D

CI Silty Clay: medium plasticity, grey brown D-M

1.0

H >600

As above but with trace of ironstone bands

2.0

V bit refusal at 2.4m

C As above but with shale bands H >600 SPT bouncing at 2.65m

T Siltstone: grey, low to medium strength, extremely

3.0      weathered to distinctly weathered

Shale: grey, low strength with some bands of 

medium strength shale, extremely to distincly 

weathered

4.0

As above but medium strength

TC bit refusal at 4.6m

End of BH 8 at 4.6m

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

N>11

11/150mm

2,3,6

N=9

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 8

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical
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Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Asphalt: 50mm.t, Crushed Rock 200mm.t

I R

N D CI-CH Silty Clay: medium to high plasticity, red brown D-M

1.0 CI Silty Clay: medium plasticity, grey brown with ironstone D

gravel H >600 SPT bouncing at 1.33m

2.0

V bit refusal at 2.2m

C CI Shaley Clay: medium plasticity, grey brown with 

T      shale bands

Shale: grey brown, low strength, extremely weathered SPT bouncing at 2.78m

3.0 to distinctly weathered with siltstone bands

As above but medium strength TC bit refusal at 3.5m

End of BH 9 at 3.5m

4.0

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

11,20/130mm

N>20

/30mm

N>31

7,19,12

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 9

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical
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Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Asphalt & Roadbase

I R

N D CI-CH Silty Clay: medium to high plasticity, grey brown M

1.0 CI Silty Clay: medium plasticity, grey brown M-W

St 150

2.0

As above but with ironstaining M

D SPT bouncing at 2.69m

C Shale: grey brown, low strength, extremely V bit refusal at 2.6m

T 3.0 weathered to distinctly weathered

As above but with some medium strength bands

4.0 As above but medium strength TC bit refusal at 4.0m

End of BH 10 at 4.0m

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

10,8/40mm

N>8

1,2,3

N=5

Hole Diameter: 100mm Datum: AHD

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Borehole no: 10

Client: JDH Architects Job no: JG18129A



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical
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Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Topsoil/Fill: Clayey Silt: low liquid limit, brown with D

I R trace of gravel

N D CH Silty Clay: high plasticity, red brown D

1.0 CI Silty Clay: medium plasticity, grey brown

H >600

As above but grey

2.0

SPT bouncing at 2.64m

As above but with shale bands H >600

3.0 V bit refusal at 3.0m

C Shale: grey brown, low  strength, extremely

T weathered to distinctly weathered

As above but with some medium strength bands

4.0

As above but medium strength

End of BH 11 at 4.6m

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

N>13

13/140mm

7,10,12

N=22

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 11

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18

Location: Bankstown North Public School Logged by: SG



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Borehole Report

Slope: 90°

Bearing: Vertical
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Material Description                                                                       
Soil Type, Plasticity or Particle Characteristic, colour, secondary 

and minor component
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Structure and Additional 

Observations

V L Y  Topsoil/Fill: Clayey Silt: low liquid limit, brown

I R

N D CH Silty Clay: high plasticity, red brown D-M

1.0 CI Silty Clay: medium plasticity, grey brown with 

ironstone bands VSt 350

2.0 As above but with shale gravel

H >600

Shale: dark grey, low strength, extremely weathered SPT bouncing at 2.8m

3.0 V bit refusal at 3.0m

C As above but low to medium strength, extremely

T weathered to distinctly weathered

As above but distinctly weathered

4.0 TC bit refusal at 4.1m

End of BH 12 at 4.1m

5.0

6.0

7.0

8.0

c:\\Lab\report\R007 Form no. R007/Ver04/06/10

3,16/150mm

N>16

N=26

5,13,13

Location: Bankstown North Public School Logged by: SG

Drill Model and Mounting: TCH05 R.L. Surface: -

Hole Diameter: 100mm Datum: AHD

Borehole no: 12

Client: JDH Architects Job no: JG18129A

Project: Proposed School Upgrade Date: 2-3/10/18
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APPENDIX B 

 

EPA Searches, Groundwater Bores & Section 10.7(2) 

 



19/10/2018 DECCW | Search results

https://apps.epa.nsw.gov.au/prclmapp/searchresults.aspx?&LGA=7&Suburb=&Notice=&Name=&Text=&DateFrom=&DateTo= 1/1

� 131 555 (tel:131555)

� info@epa.nsw.gov.au (mailto:info@epa.nsw.gov.au)

� EPA Office Locations (https://www.epa.nsw.gov.au/about-us/contact-us/locations)

Accessibility (https://www.epa.nsw.gov.au/about-us/contact-us/website-service-standards/help-index)
Disclaimer (https://www.epa.nsw.gov.au/about-us/contact-us/website-service-standards/disclaimer)
Privacy (https://www.epa.nsw.gov.au/about-us/contact-us/website-service-standards/privacy)
Copyright (https://www.epa.nsw.gov.au/about-us/contact-us/website-service-standards/copyright)

Find us on 
�
(https://twitter.com/NSW_ 

�
(https://au.linkedin.
environment-
protection-
authority-
epa-) 

�
(https://www.y

For business and industry �

For local government �

Contact us

Home Contaminated land Record of notices

Search results
Your search for:LGA: Bankstown City Council   Matched 31 notices

relating to 9 sites.
Search Again    
Refine Search

Suburb Address Site Name Notices
related to
this site

CHESTER
HILL

127 Orchard ROAD Former Orica, Chester Hill 4 former

PADSTOW 55 Bryant STREET Exide 2 current and
1 former

REVESBY 33-35 Violet STREET Bituminous Products 2 current and
1 former

REVESBY 21 Marigold STREET Mirotone Pty Ltd 2 current
VILLAWOOD 66 Christina ROAD Former Electrical Component

Manufacturer
1 current and
4 former

VILLAWOOD 2 Christina ROAD Former Orica Crop Care 2 current and
1 former

VILLAWOOD 49 Miowera ROAD Former Siemens/Westinghouse 9 former
VILLAWOOD 110A Christina ROAD Nepotian (Former Toll) Site 1 current
YAGOONA 117-153 Rookwood ROAD Galserv Galvanising Services 1 current

Page 1 of 1
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NSW Office of Water
Work Summary

GW112136

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 30/01/2003 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246651.0 Latitude: 33°54'18.0"S
Elevation Source: Unknown Easting: 318953.0 Longitude: 151°02'30.6"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated work type, status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112135

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 28/11/2001 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246635.0 Latitude: 33°54'18.5"S
Elevation Source: Unknown Easting: 318961.0 Longitude: 151°02'30.9"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated work type, status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112134

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 29/01/2003 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246619.0 Latitude: 33°54'19.0"S
Elevation Source: Unknown Easting: 318958.0 Longitude: 151°02'30.8"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated work type, status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112133

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 29/01/2003 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246625.0 Latitude: 33°54'18.8"S
Elevation Source: Unknown Easting: 318963.0 Longitude: 151°02'31.0"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated work type, status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112132

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 02/04/2013 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246645.0 Latitude: 33°54'18.2"S
Elevation Source: Unknown Easting: 318958.0 Longitude: 151°02'30.8"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated work type, status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112131

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 28/01/2003 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246623.0 Latitude: 33°54'18.9"S
Elevation Source: Unknown Easting: 318968.0 Longitude: 151°02'31.2"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW112130

Licence: 10BL161854 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Bore   

Work Status: Equipped   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth:
Completion Date: 28/01/2003 Drilled Depth:

    
Contractor Name:   

Driller: Unkown Unknown   
Assistant Driller:   

    
Property: 7-ELEVEN 301 HUME HWY

BANKSTOWN 2200 NSW
Standing Water Level:

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1 575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246623.0 Latitude: 33°54'18.9"S
Elevation Source: Unknown Easting: 318932.0 Longitude: 151°02'29.8"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

 
Remarks

17/07/2014: Nat Carling, 17-July-2014; Updated status, drill method & drilled depth. 
 
 
 



NSW Office of Water
Work Summary

GW109735

Licence: 10BL162770 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Well   

Work Status:   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth: 11.00 m
Completion Date: 04/12/2003 Drilled Depth: 11.00 m

    
Contractor Name: IT ENVIRONMENTAL   

Driller: Bryan Patrick Clancy   
Assistant Driller:   

    
Property: MOBIL OIL CNR HUME HIGHWAY &

BORONIA RD GREENACRE 2190
Standing Water Level: 9.100

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246624.0 Latitude: 33°54'18.9"S
Elevation Source: Unknown Easting: 318969.0 Longitude: 151°02'31.2"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

1  Hole Hole 0.00 11.00 100   Unknown
1  Annulus Waterworn/Rounded 0.00 0.00    Graded
1 1 Casing Pvc Class 18 0.00 6.30 50 49   
1 1 Opening Screen 6.20 11.00 50  1 PVC

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

0.00 0.15 0.15 CONCRETE Conglomerate  
0.15 2.10 1.95 FILL Fill  
2.10 4.30 2.20 CLAY Clay  
4.30 11.00 6.70 SHALE Shale  



NSW Office of Water
Work Summary

GW109734

Licence: 10BL162770 Licence Status: ACTIVE
    

Authorised Purpose(s): MONITORING BORE
Intended Purpose(s): MONITORING BORE

    
Work Type: Well   

Work Status:   
Construct.Method:   

Owner Type: Private   
    

Commenced Date: Final Depth: 4.00 m
Completion Date: 03/11/2003 Drilled Depth: 4.00 m

    
Contractor Name: Macquarie Drilling   

Driller: Bryan Patrick Clancy   
Assistant Driller:   

    
Property: MOBIL OIL CNR HUME HIGHWAY &

BORONIA RD GREENACRE 2190
Standing Water Level: 1.800

GWMA: Salinity:
GW Zone: Yield:

 
Site Details

Site Chosen By:
      

County Parish Cadastre
Form A: CUMBE CUMBE.3 1//575922

Licensed:
      

Region: 10 - Sydney South Coast CMA Map:   
River Basin: - Unknown Grid Zone: Scale:

Area/District:
      

Elevation: 0.00 m (A.H.D.) Northing: 6246624.0 Latitude: 33°54'18.9"S
Elevation Source: Unknown Easting: 318933.0 Longitude: 151°02'29.8"E

      
GS Map: - MGA Zone: 0 Coordinate Source: Unknown

 
Construction
Negative depths indicate Above Ground Level; C-Cemented; SL-Slot Length; A-Aperture; GS-Grain Size; Q-Quantity; PL-Placement of Gravel
Pack; PC-Pressure Cemented; S-Sump; CE-Centralisers
Hole Pipe Component Type From

 (m)
To

 (m)
Outside
Diameter

 (mm)

Inside
Diameter

 (mm)

Interval Details

1  Annulus Waterworn/Rounded 0.00 0.00    Graded
1 1 Casing P.V.C. 0.00 1.00 60   Screwed
1 1 Opening Screen 1.00 4.00 60  1 PVC, Screwed

 
Water Bearing Zones
From

 (m)
To

 (m)
Thickness

 (m)
WBZ Type S.W.L.

 (m)
D.D.L.

 (m)
Yield

 (L/s)
Hole
Depth

 (m)

Duration
 (hr)

Salinity
 (mg/L)

 
Geologists Log
Drillers Log
From

 (m)
To

 (m)
Thickness

 (m)
Drillers Description Geological Material Comments

0.00 0.20 0.20 CONCRETE Conglomerate  
0.20 2.40 2.20 FILL Fill  
2.40 4.00 1.60 CLAY Clay  

 





































JDH Architects  JG18129A 

322 Hume Highway Bankstown  November 2018 
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APPENDIX C 

 

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: JDH Architects / Darlinghurst  Job No: JG18129A

Project: Proposed School Upgrade  Date: 17/10/18

Location: Bankstown North Public School  Report No: R01A

SAMPLE INFORMATION  Test Methods

SR12360 SR12361 SR 12364 SR 12369

02-Oct-18 02-Oct-18 02-Oct-18 02-Oct-18

19-Oct-18 19-Oct-18 19-Oct-18 19-Oct-18

Laboratory Specimen Description

No No No No

Yes Yes Yes Yes

96 h (4 days) 96 h (4 days) 96 h (4 days) 96 h (4 days)

Laboratory Compaction & Moisture Content  -  Test Methods  AS1289 5.1.1  Mould A and AS1289 2.1.1  

Maximum Dry Density t/m3 1.62 1.61 1.56 1.55

Optimum Moisture Content % 21.0 23.0 24.0 25.0

Field Moisture Content % 19.0 19.5 21.0 26.5

% Of Oversize                               19mm Nil Nil Nil Nil

Replacement of Oversize (See note B) NA NA NA NA

California Bearing Ratio  -  Test Method  AS1289 6.1.1 

1.62 1.61 1.57 1.56

1.57 1.56 1.53 1.51

C 100.5 100.0 100.5 100.5

B 97.0 97.0 97.5 97.0

R Moisture Content 21.5 22.5 24.5 25.0

% 25.0 25.0 27.5 28.0

T 4 4 4 4

E 4.5 4.5 4.5 6.75

S Moisture Content 28.5 28.5 28.5 33.0

T After Test % 24.5 25.0 27.0 28.0

Swell After Soaking % 3.5 3.0 2.5 3.0

Penetration mm 2.5 2.5 2.5 2.5

CBR Value % 2.0 2.0 2.0 2.5

  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/Ver08/06/18

Accredited for compliance with ISO/IEC 17025.

NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

This document shall not be reproduced except in full.

Solern Liew   Date  17/10/18

BH 12 (0.5-1.0m)

Silty Clay Red 

brown

TEST RESULTS

Liquid Limit Preformed   Yes / No

Visual / Tactile Assessment   Yes / No

Before Soaking

Silty Clay brown

BH 6 (0.3-0.5m)

Whole Sample

Top 30mm

BH 1 (0.6-1.0m) BH 3 (0.7-1.0m)

Silty Clay: brown

Date Sampled

Lab Reference No.

Dry Density t/m3

After Soaking

Before Soaking

Sample Identification

Preparation of the test sample

Silty Clay Brown

Surcharge kg

Number of Days Soaked

After Soaking

Before Soaking

Date Tested

Density Ratio %

After Soaking

Sample Curing Time



             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: JDH Architects / Darlinghurst  Job No: JG18129A

Project: Proposed School Upgrade  Date: 17/10/18

Location: Bankstown North Public School  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  

AS 1289 7.1.1 AS 1289 7.1.1

26.5 29.5

Test Procedure

Test Procedure AS 1289 7.1.1 AS 1289 7.1.1

Initial  %

27.0

22.5

Final  %

Sample Procedure AS 1289 1.1, 1.2.1 (6.5.3) AS 1289 1.1, 1.2.1 (6.5.3) AS 1289 1.1, 1.2.1 (6.5.3)

Test Date 10-Oct-18 10-Oct-18 10-Oct-18

Silty Clay: red brown

2.33.33.9

2.2

3.0

4.1

4.0

4.8

340 140

>600 >600

180

AS 1289 2.1.1 AS 1289 2.1.1

22.5 26.5

SR12370

3-Oct-18

BH 12 (0.5-1.0m)

SR12366

3-Oct-18

BH 6 (0.5-0.9m)

SR12363

BH 3 (1.0-1.4m) BH 4 (0.8-1.1m)

After Test  kPa

Sample Identification

Sample Register No 

Sample Date

Test Results

Moisture Content

AS 1289 2.1.1

10-Oct-18

AS 1289 1.1, 1.2.1 (6.5.3)

SR12362

3-Oct-18

AS 1289 2.1.1

2.3

490

3-Oct-18

15.5

21.5

Index  %/pF

Swell  %

Shrinkage  %

Shrink/Swell

1.74.3

5.7

Before Test  kPa >600

Estimated UCS

>600

Material 

Description Silty Clay: brown red grey Silty Clay: red brown Silty Clay: red brown

Form No. R013/Ver 07/07/13

This document shall not be reproduced except in full.

Solern Liew   Date  17/10/18



             GeoEnviro Consultancy Pty Ltd
                               Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

                                Tel: (02) 96798733     Fax: (02) 96798744

Test Results - Atterberg Limits

Client / Address: JDH Architects / Darlinghurst  Job No: JG18129A

Project: Proposed School Upgrade  Date: 17/10/18

Location: Bankstown North Public School  Report No: R03A

Remarks

c:/lab/reports/R004

Accredited for compliance with ISO/IEC 17025.

NATA Accredited Laboratory Number: 14208.

Authorised Signatory  

AS 1289 3.2.1

(CI-CH) Silty Clay: medium 

to high plasticity, grey 

brown

32 31

AS 1289 2.1.1

27.5

(CH) Silty Clay: high 

plasticity, grey brown

22

Form No. R004/Ver 08/07/13

AS 1289 3.4.1

AS 1289 2.1.1

16.5

12.0

This document shall not be reproduced except in full.

Solern Liew   Date  17/10/18

AS 1289 3.3.1

AS 1289 3.4.1

AS 1289 3.3.1

AS 1289 2.1.1

AS 1289 3.3.1

AS 1289 3.4.1

11.0 12.0

AS 1289 1.1, 1.2.1 (6.5.3)

AS 1289 3.1.2

25

AS 1289 3.1.2

BH 12 (2.3-2.5m)BH 9 (1.3-1.5m)

23

AS 1289 1.1, 1.2.1 (6.5.3)

AS 1289 3.2.1 AS 1289 3.2.1

20

57

AS 1289 1.1, 1.2.1 (6.5.3)

SR12365

BH 6 (0.3-0.5m)

3-Oct-18

BH 10 (0.4-0.8m)

Test Date

Sample Identification

Sample Register No 

Sample Date

41

Test Procedure:

Test Procedure:

Test Results

AS 1289 3.1.2AS 1289 3.1.2

30

Test Procedure: AS 1289 3.2.1

Liquid Limit (%)

SR12371

10-Oct-1810-Oct-18 10-Oct-18 10-Oct-18

3-Oct-18 3-Oct-183-Oct-18

SR12367

AS 1289 2.1.1

(CH) Silty Clay: high 

plasticity, red brown

(CI) Silty Clay: medium 

plasticity, grey brown

Material 

Plastic Limit (%)

9.5

Test Procedure:

21.0
Natural Moisture

Content  %

Plasticity Index (%)

Linear Shrinkage (%)

AS 1289 3.4.1

15.5

SR12368

Description

53

AS 1289 1.1, 1.2.1 (6.5.3)Sample Procedure

Test Procedure: AS 1289 3.3.1

70 40



Proposed Redevelopment   JG18129A 

Bankstown North Public School   November 2018 

 

GeoEnviro Consultancy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

 

Laboratory Certificates – Salinity  



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 202313

PO Box 1543, Macquarie Centre, North Ryde, NSW, 2113Address

Solern LiewAttention

Geoenviro Consultancy Pty LtdClient

Client Details

04/10/2018Date completed instructions received

04/10/2018Date samples received

21 SoilNumber of Samples

JG18129A, Proposed School UpgradeYour Reference

Sample Details

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

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

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

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

Analysis Details

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

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

11/10/2018Date of Issue

11/10/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Priya Samarawickrama, Senior Chemist

Lucy Zhu, Asbsestos Analyst

Leon Ow, Chemist

Jeremy Faircloth, Organics Supervisor

Results Approved By

Authorised by Asbestos Approved Signatory: Lucy Zhu

Analysed by Asbestos Approved Identifier: Lucy Zhu

Asbestos Approved By

Revision No: R00

202313Envirolab Reference: Page | 1 of 26



Client Reference: JG18129A, Proposed School Upgrade

128120105%Surrogate aaa-Trifluorotoluene

<1<1<1mg/kgTotal +ve Xylenes

<1<1<1mg/kgnaphthalene

<1<1<1mg/kgo-Xylene

<2<2<2mg/kgm+p-xylene

<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2mg/kgBenzene

<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25mg/kgTRH C6  - C10 

<25<25<25mg/kgTRH C6  - C9 

09/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

vTRH(C6-C10)/BTEXN in Soil

108110133116113%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

09/10/201809/10/201809/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 202313

R00Revision No:

Page | 2 of 26



Client Reference: JG18129A, Proposed School Upgrade

878699%Surrogate o-Terphenyl

300<501,200mg/kgTotal +ve TRH (>C10-C40)

100<100440mg/kgTRH >C34 -C40  

200<100710mg/kgTRH >C16 -C34 

<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50mg/kgTRH >C10 -C16 

<100<100460mg/kgTRH C29  - C36 

180<100370mg/kgTRH C15  - C28 

<50<50<50mg/kgTRH C10  - C14 

09/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

svTRH (C10-C40) in Soil

9190919693%Surrogate o-Terphenyl

<50410<50800<50mg/kgTotal +ve TRH (>C10-C40)

<100220<100400<100mg/kgTRH >C34 -C40  

<100190<100400<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100190<100320<100mg/kgTRH C29  - C36 

<100<100<100180<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

09/10/201809/10/201809/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 202313

R00Revision No:

Page | 3 of 26



Client Reference: JG18129A, Proposed School Upgrade

114110112112112%Surrogate p-Terphenyl-d14

<0.5<0.5<0.52.0<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.52.0<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.52.0<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.051.11.1181.3mg/kgTotal +ve PAH's

<0.10.20.10.90.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.10.2<0.1mg/kgDibenzo(a,h)anthracene

<0.10.1<0.10.70.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.050.10.21.40.1mg/kgBenzo(a)pyrene

<0.20.20.32.10.3mg/kgBenzo(b,j+k)fluoranthene

<0.10.10.11.30.2mg/kgChrysene

<0.1<0.10.11.40.1mg/kgBenzo(a)anthracene

<0.10.20.23.20.2mg/kgPyrene

<0.10.20.23.40.2mg/kgFluoranthene

<0.1<0.1<0.10.4<0.1mg/kgAnthracene

<0.1<0.1<0.12.5<0.1mg/kgPhenanthrene

<0.1<0.1<0.10.1<0.1mg/kgFluorene

<0.1<0.1<0.10.2<0.1mg/kgAcenaphthene

<0.1<0.1<0.10.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

09/10/201809/10/201809/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

PAHs in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

109111112%Surrogate p-Terphenyl-d14

<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.05<0.050.3mg/kgTotal +ve PAH's

<0.1<0.1<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

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

<0.05<0.05<0.05mg/kgBenzo(a)pyrene

<0.2<0.2<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.10.2mg/kgChrysene

<0.1<0.1<0.1mg/kgBenzo(a)anthracene

<0.1<0.1<0.1mg/kgPyrene

<0.1<0.1<0.1mg/kgFluoranthene

<0.1<0.1<0.1mg/kgAnthracene

<0.1<0.10.1mg/kgPhenanthrene

<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1mg/kgNaphthalene

09/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

PAHs in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

9597102104102%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

9410397%Surrogate TCMX

<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1mg/kgHCB

08/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

9410397%Surrogate TCLMX

<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1mg/kgAroclor 1016

08/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

PCBs in Soil

9597102104102%Surrogate TCLMX

<0.1<0.1<0.1<0.2<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.2<0.1mg/kgAroclor 1016

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

PCBs in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

434931mg/kgZinc

114552mg/kgNickel

<0.1<0.1<0.1mg/kgMercury

22108mg/kgLead

143333mg/kgCopper

134245mg/kgChromium

<0.4<0.4<0.4mg/kgCadmium

58<4mg/kgArsenic

08/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date prepared

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

Acid Extractable metals in soil

30110454444mg/kgZinc

499139mg/kgNickel

<0.10.10.2<0.1<0.1mg/kgMercury

1064722232mg/kgLead

1731213915mg/kgCopper

1513151815mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

141211<410mg/kgArsenic

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

140[NA]78[NA]310mg/kgSulphate, SO4 1:5 soil:water

130[NA]46[NA]140mg/kgChloride, Cl 1:5 soil:water

47[NA][NA][NA]28ohm mResistivity by calculation

2109039085350µS/cmElectrical Conductivity 1:5 soil:water

5.79.59.85.65.4pH UnitspH 1:5 soil:water

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.5-0.60.1-0.22.9-30.9-10.9-1Depth

BH 9BH 9BH 7BH 7BH 6UNITSYour Reference

202313-15202313-14202313-13202313-12202313-11Our Reference

Soil Aggressivity

[NA][NA][NA]50[NA]mg/kgSulphate, SO4 1:5 soil:water

[NA][NA][NA]100[NA]mg/kgChloride, Cl 1:5 soil:water

[NA][NA][NA]64[NA]ohm mResistivity by calculation

330190240160110µS/cmElectrical Conductivity 1:5 soil:water

5.35.38.56.35.6pH UnitspH 1:5 soil:water

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.9-10.1-0.21.9-20.4-0.5Depth

BH 6BH 5BH 5BH 4BH 4UNITSYour Reference

202313-10202313-9202313-8202313-7202313-6Our Reference

Soil Aggressivity

420[NA][NA]150[NA]mg/kgSulphate, SO4 1:5 soil:water

690[NA][NA]180[NA]mg/kgChloride, Cl 1:5 soil:water

[NA][NA][NA]38[NA]ohm mResistivity by calculation

8006884027079µS/cmElectrical Conductivity 1:5 soil:water

5.37.911.57.86.8pH UnitspH 1:5 soil:water

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

1-1.450.2-0.30.2-0.32.4-2.50.4-0.5Depth

BH 3BH 3BH 2BH 1BH 1UNITSYour Reference

202313-5202313-4202313-3202313-2202313-1Our Reference

Soil Aggressivity

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

510µS/cmElectrical Conductivity 1:5 soil:water

5.3pH UnitspH 1:5 soil:water

SoilType of sample

03/10/2018Date Sampled

1-1.45Depth

BH 12UNITSYour Reference

202313-21Our Reference

Soil Aggressivity

[NA]150[NA]250[NA]mg/kgSulphate, SO4 1:5 soil:water

[NA]420[NA]380[NA]mg/kgChloride, Cl 1:5 soil:water

[NA]26[NA]23[NA]ohm mResistivity by calculation

66390310430220µS/cmElectrical Conductivity 1:5 soil:water

5.87.05.35.58.7pH UnitspH 1:5 soil:water

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.32.5-2.950.9-11-1.450.1-0.2Depth

BH 12BH 11BH 11BH 10BH 10UNITSYour Reference

202313-20202313-19202313-18202313-17202313-16Our Reference

Soil Aggressivity

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

14152.9%Moisture

09/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/2018-Date prepared

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

Moisture

176.78.97.610%Moisture

09/10/201809/10/201809/10/201809/10/201809/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/201808/10/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

Moisture

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

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

-Asbestos ID in soil

Brown clayey soil 
& rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 35gApprox. 40gApprox. 35gApprox. 40gApprox. 30ggSample mass tested

09/10/201809/10/201809/10/201809/10/201809/10/2018-Date analysed

SoilSoilSoilSoilSoilType of sample

03/10/201803/10/201803/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.2-0.30.2-0.30.4-0.5Depth

BH 6BH 5BH 3BH 2BH 1UNITSYour Reference

202313-10202313-8202313-4202313-3202313-1Our Reference

Asbestos ID - soils

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

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

-Asbestos ID in soil

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

Brown fine-
grained soil & 

rocks

-Sample Description

Approx. 35gApprox. 35gApprox. 40ggSample mass tested

09/10/201809/10/201809/10/2018-Date analysed

SoilSoilSoilType of sample

03/10/201803/10/201803/10/2018Date Sampled

0.2-0.30.1-0.20.1-0.2Depth

BH 12BH 10BH 9UNITSYour Reference

202313-20202313-16202313-14Our Reference

Asbestos ID - soils

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

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.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

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-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

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-081

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

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.

Inorg-002

Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and 
Rayment & Lyons.

Inorg-002

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-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.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

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.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

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-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

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. ‘EQ 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. ‘EQ 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. ‘EQ 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-012

Methodology SummaryMethod ID

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

11713811121131112Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<11<1Org-0141mg/kgnaphthalene

1101090<1<11<1Org-0161mg/kgo-Xylene

1081070<2<21<2Org-0162mg/kgm+p-xylene

1071080<1<11<1Org-0161mg/kgEthylbenzene

1031010<0.5<0.51<0.5Org-0160.5mg/kgToluene

941120<0.2<0.21<0.2Org-0160.2mg/kgBenzene

1041070<25<251<25Org-01625mg/kgTRH C6  - C10 

1041070<25<251<25Org-01625mg/kgTRH C6  - C9 

09/10/201809/10/201809/10/201809/10/2018109/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date extracted

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

96104489931128Org-003%Surrogate o-Terphenyl

#970<100<1001<100Org-003100mg/kgTRH >C34 -C40  

89910<100<1001<100Org-003100mg/kgTRH >C16 -C34 

1021040<50<501<50Org-00350mg/kgTRH >C10 -C16 

#970<100<1001<100Org-003100mg/kgTRH C29  - C36 

89910<100<1001<100Org-003100mg/kgTRH C15  - C28 

1021040<50<501<50Org-00350mg/kgTRH C10  - C14 

09/10/201809/10/201809/10/201809/10/2018109/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date extracted

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

11911211131121114Org-012%Surrogate p-Terphenyl-d14

[NT][NT]00.10.11<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.10.11<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

10812100.10.11<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]00.30.31<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

109116670.10.21<0.1Org-0120.1mg/kgChrysene

[NT][NT]0<0.10.11<0.1Org-0120.1mg/kgBenzo(a)anthracene

10311500.20.21<0.1Org-0120.1mg/kgPyrene

11011900.20.21<0.1Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAnthracene

1041210<0.1<0.11<0.1Org-0120.1mg/kgPhenanthrene

1141200<0.1<0.11<0.1Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthylene

1201140<0.1<0.11<0.1Org-0120.1mg/kgNaphthalene

09/10/201809/10/201809/10/201809/10/2018109/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date extracted

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

11211711031021101Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgMethoxychlor

82740<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan II

81840<0.1<0.11<0.1Org-0050.1mg/kgpp-DDD

1041030<0.1<0.11<0.1Org-0050.1mg/kgEndrin

971000<0.1<0.11<0.1Org-0050.1mg/kgDieldrin

87910<0.1<0.11<0.1Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-Chlordane

92950<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor Epoxide

89910<0.1<0.11<0.1Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgdelta-BHC

96950<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor

82860<0.1<0.11<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-BHC

91950<0.1<0.11<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgHCB

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date extracted

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

11010211031021101Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1260

1331300<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1016

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date extracted

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

7096741441<1Metals-0201mg/kgZinc

821010991<1Metals-0201mg/kgNickel

102980<0.1<0.11<0.1Metals-0210.1mg/kgMercury

79100630321<1Metals-0201mg/kgLead

102107015151<1Metals-0201mg/kgCopper

981002212151<1Metals-0201mg/kgChromium

81960<0.4<0.41<0.4Metals-0200.4mg/kgCadmium

93104228101<4Metals-0204mg/kgArsenic

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date analysed

08/10/201808/10/201808/10/201808/10/2018108/10/2018-Date prepared

202313-3LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 202313

R00Revision No:
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Client Reference: JG18129A, Proposed School Upgrade

[NT][NT]1942051021[NT]Inorg-0021µS/cmElectrical Conductivity 1:5 soil:water

[NT][NT]25.45.321[NT]Inorg-001pH UnitspH 1:5 soil:water

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Soil Aggressivity

[NT]109[NT][NT][NT][NT][NT]Inorg-08110mg/kgSulphate, SO4 1:5 soil:water

[NT]98[NT][NT][NT][NT][NT]Inorg-08110mg/kgChloride, Cl 1:5 soil:water

[NT]105035035011[NT]Inorg-0021µS/cmElectrical Conductivity 1:5 soil:water

[NT]10225.35.411[NT]Inorg-001pH UnitspH 1:5 soil:water

[NT]LCS-3RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Soil Aggressivity

[NT]107330031011<10Inorg-08110mg/kgSulphate, SO4 1:5 soil:water

[NT]94014014011<10Inorg-08110mg/kgChloride, Cl 1:5 soil:water

[NT][NT]4292811<0.1Inorg-0020.1ohm mResistivity by calculation

[NT]107684791<1Inorg-0021µS/cmElectrical Conductivity 1:5 soil:water

[NT]10216.96.81[NT]Inorg-001pH UnitspH 1:5 soil:water

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Soil Aggressivity

Envirolab Reference: 202313

R00Revision No:

Page | 23 of 26



Client Reference: JG18129A, Proposed School Upgrade

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

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.

Surrogate Spike

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.

LCS (Laboratory
Control Sample)

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.

Matrix Spike

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.

Duplicate

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.

Blank

Quality Control Definitions

Envirolab Reference: 202313
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Client Reference: JG18129A, Proposed School Upgrade

Measurement Uncertainty estimates are available for most tests upon request.

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.

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.

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.

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.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

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.

Laboratory Acceptance Criteria

Envirolab Reference: 202313
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Client Reference: JG18129A, Proposed School Upgrade

PCBs in Soil - PQL has been raised due to interference from analytes(other than those being tested) in the sample 3.
 
 Asbestos: A portion of the supplied samples were sub-sampled for asbestos analysis according to Envirolab procedures. 
 We cannot guarantee that this sub-sample is 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.
 
 TRH Soil C10-C40 NEPM - (3MS)# Percent recovery is not possible to report as the high concentration of analytes in the sample/s
 have caused interference.

Report Comments

Envirolab Reference: 202313
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Solern LiewAttention

Geoenviro Consultancy Pty LtdClient

Client Details

11/10/2018Date Results Expected to be Reported

04/10/2018Date Instructions Received

04/10/2018Date Sample Received

202313Envirolab Reference

JG18129A, Proposed School UpgradeYour reference

Sample Login Details

YESSampling Date Provided

Ice PackCooling Method

11.2Temperature on Receipt (°C)

StandardTurnaround Time Requested

21 SoilNo. of Samples Provided

YESSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Jacinta HurstAileen Hie

Analysis Underway, details on the following page:

Page | 1 of 2



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
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PBH 12-1-1.45

PPPPPPPPBH 12-0.2-0.3

PBH 11-2.5-2.95

PBH 11-0.9-1

PBH 10-1-1.45

PPPPPPPPBH 10 -0.1-0.

PBH 9-0.5-0.6

PPPPPPPPBH 9-0.1-0.2

PBH 7-2.9-3

PBH 7-0.9-1

PBH 6-0.9-1

PPPPPPPPBH 6-0.2-0.3

PBH 5-0.9-1

PPPPPPPPBH 5-0.1-0.2

PBH 4-1.9-2

PBH 4-0.4-0.5

PBH 3-1-1.45

PPPPPPPPBH 3-0.2-0.3

PPPPPPPPBH 2-0.2-0.3

PBH 1-2.4-2.5

PPPPPPPPBH 1 -0.4-0.
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info
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APPENDIX D 

 

Unexpected Asbestos Finds Protocol 

 



 

GeoEnviro Consultancy Pty Ltd                                                      ABN   62 084 294 762 

Unit 5, 39-41 Fourth Avenue, Blacktown, NSW 2148, Australia                              Tel : (02) 9679 8733 

PO Box 1543, Macquarie Centre. North Ryde, NSW 2113                                      Fax : (02) 9679 8744 

                                                                                                                        

UNEXPECTED FINDS PROTOCOL 

ITEM REQUIREMENTS 

DEFINITION An unexpected find may be identified as a result of site activity, for example through earthworks and movement of plant on 

site including preparatory site works. 

SITE SUPERVISOR 

 

On being notified of an Unexpected Find, the Principal Contractor must: 

• Stop work & notify the site manager/HSE coordinator as soon as practically possible. 

• Ensure the find is not further disturbed. 

• Ensure all personnel are removed from the area with the exception of personnel required to isolate or make safe the 

area. 

• Establish an “unexpected find” isolation zone as required to prevent or minimise exposure risks for site personnel, 

members of the public, fauna or flora. Note: Persons are not to expose themselves to further risk whilst 

establishing isolation zone.   

• Assess the requirement to evacuate areas or the entire site. 

• Co-ordinate site or area evacuation as assessed. Note: It is preferable to evacuate the whole site if there is any doubt 

as to the safety of personnel or the environment. 

• As soon as the safety of personnel, environment & the site is secured the Site Manager/Supervisor should notify 

their relevant HSE Manager, Project Manager & Construction Manager. 

• As soon as practically possible record the events associated with the unexpected find. 

PROJECT MANAGER 

 

The Project Manager and/or HSE Manager in consultation with the relevant General Manager notify regulatory authorities as 

required. 

Establish a risk based process for managing clearance of the unexpected find & establishing incident investigation. 

The Project Manager or HSE Manager must also ensure that the find is reported to the Principal. 

This may be by verbal communication. 

UNEXPLODED 

ORDNANCE 

• Do not touch or disturb. 

• Contact Police immediately. 

UNEXPECTED 

SERVICES  

(LIVE OR DISUSED) 

 

• This may include power, gas or fuel. 

• Do not touch or further disturb. 

• The area must be immediately designated a non-smoking and “no naked flames” area.   

• All nearby machinery should be turned off.   

• Contact relevant governing authority. 

• Contact appropriate trade supervisor. 

ASBESTOS OR OTHER 

CONTAMINANTS 

Products made from asbestos cement not only include fibro sheeting (flat and corrugated), but items such as water, drainage 

and flue pipes, roofing shingles and gutters. 

• Do not touch or further disturb. 

• Isolate area (10 metre isolation zone required for asbestos). 

• Contact hygienist. 

• Implement hygienist’s recommendations. 

• If persons have been exposed arrange medical advice/consultation i.e. possible asbestos fibre exposure will require 

lung function test & chest x-ray. Note: This applies more specifically to friable type asbestos rather than non friable 

asbestos containing material however if any doubt exists treat as friable. 

• Obtain clearance from hygienist prior to re-entering area. 

 

Non-Friable Asbestos 

Over 97% of the products in Australia were non-friable 

material in which the Asbestos fibres were bonded by cement, 

vinyl, resin or other similar material. 

Friable Asbestos 

The hazardous friable asbestos is material which can be 

crumbled, pulverised, or reduced to powder by hand pressure. 

This may also include previously non-friable material which 

becomes broken or damaged by mechanical force. 



GeoEnviro Consultancy  

 

ITEM REQUIREMENTS 

HUMAN REMAINS • Do not touch or disturb.  

• Contact Police immediately. 

Please note that aboriginal burial objects (such as bark coffins) are defined by legislation as human remains. 

HERITAGE ITEMS • Do not touch or disturb. 

• Contact Heritage Office or relevant State or Local Government Authority. 

OBJECTS OF POSSIBLE 

CULTURAL 

SIGNIFICANCE  

• Do not touch or disturb.  

Contact Department of Indigenous Affairs or relevant State or Local Government Authority. 

UNEXPECTED FIND 

PROCESS 
 

 

 

Person Uncovering Find 

1. Stop work 

2. Consider personnel safety etc 

3. Notify Site Supervisor/ Manager 

location  

 

 

 

 

 

 

 

 

 

 

Unexpected Find Discovered 

Site Supervisor/Manager 

• Establish Unexpected Find isolation zone as required 

• Notify Project Manager/ Construction Manager and HSE Managers 

Project Manager/Construction Manager 

• In consultation with State General Manager/HSE Manager notify relevant authority (where 

required) 

• Complete Incident Register in site diary 

• Develop, document and implement process to clear find  
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APPENDIX F 

 

Important Information about your Environmental Site Assessment 

Explanatory Notes 

 



 GeoEnviro Consultancy Pty Ltd 

 
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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