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1 PROJECT INFORMATION

1.1 INTRODUCTION AND OBJECTIVE 

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by St George 

Community Housing (SGCH) to undertake a complete a geotechnical investigation at 87 

– 91 Nuwarra Road, Moorebank New South Wales (herein referred to as the ‘site’).  The 

site covers an area of 2,010m2 and comprises three allotments which are legally 

referred to as Lot 110 in Deposited Plan (DP) 235787 and Lots 5 and 6 in DP 236405. A 

site location map is provided as Figure 1, while a survey plan is provided in Appendix 

A. 

The investigation relates to the proposed construction of a multi-storey residential 

apartment development on the site and was required to support a Development 

Application (DA) with Liverpool Council and to assist with the design and construction of 

the development.   

The report presents the factual results of the field investigations and provides 

interpretation and recommendations regarding the ground conditions at the site in 

accordance with client requirements and the agreed scope of work. 

1.2 PROPOSED DEVELOPMENT 

As previously mentioned, the proposed development will comprise the construction a 

six storey residential development which is to be constructed on existing grade.  In this 

regard GEE anticipated only minor earthworks including the removal of existing 

pavements and topsoil.   

A copy of the site survey and Development Application plans are provided for reference 

in Appendix A. 

1.3 SCOPE OF WORK 

The scope of work undertaken by GEE, to satisfy the above objectives, was as follows: 

◊ Dial Before You Dig (DBYD) desktop search for underground services, 

◊ Visual appraisal of the site conditions and locality, 

◊ Review of published geological and acid sulphate maps for the area, 

◊ The excavation of test pits, drilling of boreholes and the performance Dynamic 

Cone Penetrometer (DCP) tests to assess the subsurface conditions,  



Geotechnical Investigation Report 

87 – 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R02F Page 5 of 18 

◊ The collection of representative soil samples for the preliminary assessment of soil 

aggressivity, and 

◊ Engineering assessment and reporting. 
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2 SITE INFORMATION 

2.1 SITE DESCRIPTION 

The site is bounded by Nuwarra Road to the east, a residential townhouse to the north, 

and by low-density residential dwellings elsewhere. The site covers a combined area of 

2,013m2 (by survey) and comprises three allotments which are legally referred to as: 

◊ Lot 5 and Lot 6 in Deposited Plan (DP) 236405 

◊ Lot 110 in DP 235787 

At the time of the investigation, the centre of each allotment was occupied by a 

residential dwelling. At the rear of No. 89 was also a metal shed while there were two 

sheds at the rear of No. 91. A driveway extends along the southern boundary of each 

allotment, while the remaining site surface was predominantly covered by grass, with 

the exception of some concrete footpaths, shrubs and garden beds. 

Photographs taken during the field investigation are provided in Plate 1 to Plate 4 for 

reference. 

Plate 1 – View from Nuwarra Road, facing north-

west, depicting No. 91  

Plate 2 – View from Nuwarra Road, facing west, 

depicting No. 89 
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Plate 3 – View from Nuwarra Road, facing west, 

depicting No. 87 

Plate 4 – View from Nuwarra Street, facing north, 

depicting front of site 

Of particular significance to the proposed development is the presence of a Sydney 

Water Sewer Line which crosses the north-eastern portion of the site (Appendix B). 

However, this is the end of a sewer pipeline and therefore it is expected that the new 

development would simply connect the existing sewer at the site boundary. Discussions 

with Sydney Water are recommended. 

2.2 TOPOGRAPHY

Spot heights available on the survey plan (Appendix A) indicate the site surface 

elevation is between approximately 25.8m and 27.5m AHD.  The highest ground is in 

the south-eastern corner of the site, dipping towards the north, north-west with an 

average gradient of approximately 2%. 

2.3 REGIONAL GEOLOGY AND SOILS

A review of the regional geological map (reference 1) indicates that the site is underlain 

by the Middle Triassic aged Bringelly Shale formation of the Wianamatta Group which 

typically consists of “shale, carbonaceous claystone, claystone, laminite, fine to 

medium-grained lithic sandstone, rare coal and tuff”. The site is also near the similarly 

aged Ashfield Shale formation, with Minchinbury Sandstone often found at the contact 

between Bringelly Shale and Ashfield Shale.  Ashfield shale typically comprises dark 

grey to black claystone-siltstone and fine sandstone-siltstone laminite, while the 

Minchinbury sandstone formation typically comprises fine to medium grained lithic-

quartz sandstone.  

A review of the regional soils map indicates that the site is located within the Blacktown 

Soil Landscape Group (reference 2), recognised by gently undulating rises on the 

underlying shale formation. Local reliefs are up to 30m and slopes are usually less than 
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5% in gradient. Soils of the Blacktown Group typically comprise heavy clays that have 

been derived from the weathering process of shale bedrock, have low fertility and are 

often strongly acidic.  

2.4 REGIONAL HYDROGEOLOGY

The regional and permanent groundwater in the vicinity of the site is expected to be 

confined or partly confined, discrete, water-bearing zones within the bedrock formation.  

However, intermittent ‘perched’ water seepage is likely to occur at the soil / bedrock 

interface following heavy and prolonged rainfall events. 

Permanent groundwater associated with the Wianamatta group of Shale bedrock is 

characterised by high salinity (reference 3 and 4) and high ammonia concentrations 

(>10 mg/L, reference 5). In this regard, groundwater within the shale formation is not 

extracted for potable use and rarely extracted for any commercial / industrial purposes.   

The rate of groundwater movement is likely to be low as a result of low relief, low 

altitude (approximately 27m AHD) and the low permeability of the Shale formation 

(between 10-13 and 10-9 m/sec – reference 6). Groundwater flow is dominated by water 

movement through fractures (or joints), where stress has caused partial loss of 

cohesion in the rock and evidence of potential water bearing fractures is usually the 

presence of clay or iron-staining along the face of the joints.  

2.5 ACID SULFATE SOIL RISK

Acid Sulfate Soil is naturally occurring sediments and soils containing iron sulfides 

(principally iron sulfide, iron disulfide or their precursors). Oxidation of these soils 

through exposure to the atmosphere or through lowering of groundwater levels results 

in the generation of sulfuric acid. 

Land that may contain potential acid sulfate soils was mapped by the NSW Department 

of Land and Water Conservation (DLWC) and based on these maps local Councils 

produced their own acid sulfate soil maps to be used for planning purposes. 

The DLWC ‘Liverpool’ Acid Sulfate Soil Risk Map (reference 7), indicates that the site 

lies within an area with no known occurrences of acid sulphate soil and land activities 

within this area are “...not likely to be affected by acid sulphate soil materials”.  

The Acid Sulfate Soils Map produced by the NSW Department of Planning and 

Environment, via interactive online mapping, indicates that the site lies outside of areas 
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defined as ‘Class 1’ to ‘Class 5’. In this regard, there is no need for an acid sulphate soil 

assessment or management plan. 
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3 METHOD OF INVESTIGATION AND RESULTS

3.1 FIELDWORK METHODOLOGY

Fieldwork was undertaken on the 21st of June 2017 by Andy Chiem, a geotechnical 

engineer, and comprised: 

◊ The drilling / excavation and logging of two boreholes (BH1 & BH2) and six 

testpits (TP1 to TP6) in accessible areas of the site to assess the soil conditions 

and depth to bedrock,  

◊ The performance of DCPs adjacent to selected boreholes / test pits to assess the 

consistency and/or relative density of the soil profile and to assist with 

determining the depth to bedrock, and 

◊ The collection of representative soil samples for the preliminary assessment of soil 

aggressivity.  

The boreholes were drilled using an 85mm stainless steel hand auger and advanced 

through shallow to moderately deep fill (i.e. either imported material or disturbed soils) 

and natural (i.e. previously undisturbed) silty clay soil. The test pits were excavated 

using a 2T mini-excavator, owned and operated by the AB-11 Group, equipped with a 

450mm wide bucket. The boreholes and test pits advanced to depths between 0.9m 

and 1.25m bgs before refusing on weathered siltstone / sandstone bedrock. 

The DCP tests were performed adjacent to selected boreholes / test pits in accordance 

with Australian Standard 1289.6.3.2 (reference 8).  The DCP tests refused at similar 

depth to their corresponding boreholes / test pits, inferring that the refusal of the DCP 

was caused when encountering the bedrock formation.  

The location of the boreholes and testpits was estimated using measurements from 

existing features and is shown on Figure 2.  A copy of the borehole/testpit logs is 

provided in Appendix C.  

3.2 SUBSURFACE CONDITIONS

The site stratigraphy, as observed in the boreholes, typically comprised shallow to 

moderately deep fill, underlain by natural silty clay soil which graded into weathered 

siltstone or sandstone bedrock. Detailed descriptions of the subsurface conditions on 

site are provided in the borehole logs provided in Appendix C, while the soil profile is 

also summarised in Table 1. 
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Table 1: Summary of Subsurface Conditions

Layer / 

Unit 
Description 

Depth to Base of 

Layer (m)1

Consistency / 

Relative Density1 

FILL 

Silty SAND / Gravelly Clayey SAND: dark grey, 

fine to coarse grained, trace fine to coarse 

gravels, tile, brick, fibro 

0.2 – 0.7 Loose 

Gravelly CLAY: grey / brown, medium to high 

plasticity, fine to medium gravels, sheet metal 
1.0 Firm 

NATURAL 

SOIL 

Silty Gravelly SAND: grey-brown, low to 

medium plasticity, fine to coarse grained, fine 

to medium gravels, charcoal 

0.45 
Loose to medium 

dense 

Silty CLAY: light grey mottled orange, medium 

plasticity, some sand 
1.0 – 1.25 Firm to stiff 

BEDROCK SILTSTONE / SANDSTONE: >1.25 -- 

Note 1: Determined from the borehole and DCP observations 

Groundwater 

Permanent groundwater was not encountered during the drilling of the boreholes or the 

excavation of the testpits, and was also not encountered during the short time that 

they remained open.  The only water encountered was minor seepage within testpits 

TP2 and TP4. Seepage within TP2 was observed at the base of the pit following 

completion and was assessed to be perched water flowing at the interface of soil and 

bedrock interface.  Seepage observed at TP4 occurred within the fill unit littered with 

broken clay pipes. This water was also considered to be perched above the low 

permeable clay profile and recharged by rainfall events.  Therefore its presence is 

intermittent.   

3.3 LABORATORY TESTING

Representative samples of soil were collected from each borehole and submitted to 

Envirolab Services Pty Ltd (Envirolab) and for selective testing which included Sulphate, 

Chloride, resistivity and pH to determine the exposure classification of the soil with 

respect to buried structural concrete and unprotected steel. 



Geotechnical Investigation Report 

87 – 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R02F Page 12 of 18 

The laboratory test results are presented in Appendix D1, while a summary of the 

results is provided in the following sub-sections. 

To determine the aggressiveness of the soil and water environment on concrete or 

steel, the chemical test results are compared to Tables 6.1 and 6.3 from Section 6 of 

the Australian Standard AS 2159 (reference 9).   This section provides assessment 

criteria to assess the ‘exposure classification’ for a concrete or steel pile.   The Standard 

has two classes of soil conditions: 

(A) high permeability soils below groundwater; and 

(B) low permeability soils and all soils above groundwater. 

For this site, all the soil samples are considered to be condition ‘B’.  Based on the 

chemical testing results, the standard provides a range of ‘exposure classifications’ from 

non-aggressive to very severe.  For the range of chemical conditions in the soil 

surrounding the structure, the condition leading to the most severe aggressive 

conditions is adopted.   

A summary of the soil results is provided in Table 2. 

Table 2: Exposure classification (aggressivity) test results 

Sample ID
Soil 

Condition 
pH

Sulphate 

(SO4) 

mg/kg 

Chloride 

(Cl) 

mg/kg 

Resistivity 

Ohm.cm

TP3 / 0.8 – 0.9 B 5.2 92 <10 17,000 

TP6 / 0.5 – 0.6 B 5.2 130 20 11,000 

BH1 / 0.6 – 0.7 B 5.5 65 <10 20,000 

BH2 / 0.6 – 0.7 B 5.5 85 <10 16,000 

The aggressivity potential of an environment on concrete is dependent on the sulphate 

and pH levels of the soil.  Based on the limited number of test results above and taking 

into account the ‘worst-case’ sample, the subsurface profile is mildly-aggressive 

towards concrete.  According to Australian Standard AS 3600-2009 (reference 10), 

specifically Table 4.8.1, this equates to an exposure classification of ‘A2’. 

1 The laboratory report included results from a concurrent site contamination investigation and only the relevant 

geotechnical test results are included in Appendix D. 
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The corrosive potential of an environment on unprotected steel is normally dependent 

on pH, chloride, and resistivity levels of the soil.  Based on the limited number of test 

results above and taking into account the ‘worst-case’ sample, the subsurface profile is 

considered to be non-aggressive / non-corrosive towards any unprotected steel. 
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4 DISCUSSION

4.1 SITE PREPARATION

Following demolition of the existing structures and prior to bulk excavation works, all 

topsoil with organic matter and any pavement materials, should be removed from the 

proposed building and pavement areas.  Stripped topsoil should be stockpiled for re-use 

as landscape material, or disposed off-site.   

Material removed from site will need to be managed in accordance with the provisions 

of current legislation and may include segregation by material type classification in 

accordance with NSW EPA (2014) Waste Classification Guidelines (reference 11) and 

disposal at facilities appropriately licensed to receive the particular materials. GEE notes 

that a fragment of bonded ACM was encountered within the fill at one location (TP4) 

and fill material impacted with ACM will be classified as ‘Special Waste – Asbestos’.  To 

minimise the amount of special waste it is considered prudent to delineate of the 

presence of ACM in the fill material.   

GEE notes that the natural silty clay soil profile is expected to be susceptible to loss of 

strength when wet. In this regard, it may be necessary to construct a working platform 

above the prepared sub-grade in areas of high construction vehicle traffic, comprising a 

minimum of 150 mm of gravel or recycled concrete. 

4.2 EARTHWORKS

GEE anticipates that only minor earthworks (if any) will be required during construction 

works to create the desired surface gradient and to avoid the ponding of stormwater at 

the surface.  Any excavation works may be carried out using standard excavation 

equipment such as excavators without the need for rock-breaking equipment which 

may cause vibrations that can in turn impact on adjoining developments.    

4.3 FOUNDATIONS

GEE recommends that footings be founded on a consistent medium, to minimise the 

potential for differential settlement. Given the relative consistency of the subsurface 

profile, the anticipated building loads and the relatively shallow depth to bedrock, GEE 

recommends that footings be founded within the underlying siltstone / sandstone 

bedrock, which at this preliminary stage is assessed as being capable of providing an 

allowable bearing capacity of 700kPa (Pells et al – reference 13).  Should higher 

bearing capacity be required, further geotechnical investigation will be required to 

assess the strength and quality of the bedrock formation. 
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Finally, footing systems should be designed by a suitably qualified and experienced 

structural engineer and GEE recommends that inspection by a geotechnical engineer is 

undertaken during the footing excavation stage, to confirm that the design founding 

conditions have been achieved. 

Aggressivity / Exposure Classification 

Based on the limited exposure classification test results (Section 4.3.1), and in 

accordance with AS 2159-2009 (reference 9), the subsurface concrete structures (e.g. 

footings) should be designed based on mildly-aggressive soil conditions for concrete.  

According to Australian Standard AS 3600-2009 (reference 10), the equivalent exposure 

classification is ‘A2’.  

With respect to unprotected steel, the natural soil profile is considered to be non-

aggressive / non-corrosive. 
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5 CONCLUSION 

GEE considers that sufficient information has been gained to be confident of the 

subsurface conditions across the site, to assist with design of the proposed 

development and to provide Council with assurances regarding the geotechnical 

feasibility of the proposed development.  Based on the results of the investigation, the 

proposed development is considered feasible.  

The geotechnical issues associated with the proposed development have been 

addressed by the investigation and are discussed in this report. If, during construction, 

any conditions are encountered that vary significantly from those described or inferred 

in the above report, it is a condition of the report that we be advised so that those 

conditions, and the conclusions discussed in the report, can be reviewed and alternative 

recommendations assessed, if appropriate. 

GEE will be pleased to assist with any further advice or geotechnical services required in 

regard to the proposed development. 
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6 GENERAL LIMITATIONS

Soil and rock formations are variable. The logs or other information presented as part 

of this report indicate the approximate subsurface conditions only at the specific test 

locations.  Boundaries between zones on the logs or stratigraphic sections are often not 

distinct, but rather are transitional and have been interpreted. 

The precision with which subsurface conditions are indicated depends largely on the 

frequency and method of sampling, and on the uniformity of subsurface conditions.  

The spacing of test sites also usually reflects budget and schedule constraints.  

Groundwater conditions described in this report refer only to those observed at the 

place and under circumstances noted in the report. The conditions may vary seasonally 

or as a consequence of construction activities on the site or adjacent sites. 

Where ground conditions encountered at the site differ significantly from those 

anticipated in the report, either due to natural variability of subsurface conditions or 

construction activities, it is a condition of this report that GEE be notified of any 

variations and be provided with an opportunity to review the recommendations of this 

report. Recognition of changed soil and rock conditions requires experience and it is 

recommended that a suitably experienced geotechnical engineer be engaged to visit the 

site with sufficient frequency to detect if conditions have changed significantly. 

The comments given in this report are intended only for the guidance of the design 

engineer, or for other purposes specifically noted in the report. The number of 

boreholes or test excavations necessary to determine all relevant underground 

conditions which may affect construction costs, techniques and equipment choice, 

scheduling, and sequence of operations would normally be greater than has been 

carried out for design purposes. Contractors should therefore rely on their own 

additional investigations, as well as their own interpretations of the borehole data in 

this report, as to how subsurface conditions may affect their work. 
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APPENDIX A

SITE SURVEY AND PRELIMINARY DEVELOPMENT PLANS (3 SHEETS) 
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SYDNEY WATER SEWER PLAN (1 SHEET)
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BOREHOLE/TESTPIT LOGS (9 SHEETS)
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borehole was dry upon completion

DCP refusal at 1.35m (bouncing)

H
an

d 
A

ug
er

SM

CH

FILL- Silty Sand, dark grey, fine to
coarse grained, trace fine to coarse
gravels, tile, brick.

Silty CLAY- brown, medium plasticity.

becoming orange from 0.8m.

Practical refusal at 1.25m
Hand auger refusal on weathered
siltstone bedrock

loose

firm

stiff

AC210617-24
0.1-0.2m

AC210617-25
0.4-0.5m

AC210617-26
BH2 /

0.6-0.7m

>>

moist

moist

Samples
/ Tests

W
at

er
 L

ev
el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

BH2

E17013MOR

1  of  1

Manual

Borehole Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.25 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

Geo Environmental Engineering Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Hand Auger

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP1 (0.0 - 0.3m)
sieved from bucket weighing 7.2kg

testpit was dry upon completion

E
xc

av
at

io
n

GC

CH

FILL- Silty Clay With Gravel, dark grey / brown,
low to medium plasticity, fine to medium gravels.

Silty CLAY- orange-brown / light grey, medium
plasticity.

becoming orange / red-brown from 0.8m.

Hole Terminated at 1.00m
Target depth reached

stiff

stiff

AC210617-01
/ TP1

0.1-0.2m

AC210617-02
0.4-0.5m

AC210617-03
0.9-1.0m

moist

moist

Samples
/ Tests

W
at

er
 L

ev
el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP1

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.00 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP2 (0.0 - 0.3m)
sieved from bucket weighing 9.4kg

minor seepage at base of pit upon
completion

DCP refusal at 1.26m (bouncing)

E
xc

av
at

io
n

SM

CH

FILL- Silty Sand, dark grey, fine to
coarse grained, clay inclusions, brick,
sandstone fragments.

Silty CLAY- orange-brown, medium
plasticity.

becoming light grey mottled orange from
0.9m.

Practical refusal at 1.10m
Excavator bucket scraping on weathered
siltstone bedrock

loose to
medium
dense

firm to stiff

AC210617-04
/ 05 / TP2
0.1-0.2m

AC210617-06
0.3-0.4m

TP2 /
0.4-0.5m

AC210617-07
0.9-1.0m

TP2 /
1.0-1.1m

>>

moist

moist

Samples
/ Tests
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er
 L
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el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP2

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.10 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP3 (0.0 - 0.3m)
sieved from bucket weighing 15.6kg

test pit was dry upon completion

E
xc
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at
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n

SM

CH

FILL- Silty Sand, dark brown / orange, fine to
coarse grained, clay pipes.

Silty CLAY- orange-brown / red-brown, medium
plasticity.

becoming light grey mottled orange, with sand from
1.1m.

Practical refusal at 1.25m
Excavator bucket scraping on weathered sandstone
bedrock

loose

stiff

AC210617-08
/ TP3

0.1-0.2m

AC210617-09
0.5-0.6m

TP3 /
0.8-0.9m

AC210617-10
0.9-1.0m

moist

moist

Samples
/ Tests

W
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 L
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el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP3

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.25 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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0.
6m

 p
er

ch
ed

21
/0

6/
20

17

Sample AC210617-TP4 (0.0 - 0.3m)
sieved from bucket weighing 14.9kg.
One fragment of fibro encountered in fill
(AC210617-100)

pit of broken clay pipes

seepage occurring from 0.6m, likely
perched water

E
xc

av
at

io
n

GM

CH

FILL- Silty Gravelly Sand, dark grey, fine to coarse
grained, fibro.

clay pipes from 0.4m.

Silty CLAY- orange-brown / red-brown, medium
plasticity.

Hole Terminated at 0.90m
Target depth reached

loose

stiff

AC210617-11
/ TP4

0.1-0.2m

AC210617-12
0.7-0.8m

very
moist

wet

Samples
/ Tests

W
at

er
 L

ev
el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP4

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

0.90 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP5 (0.0 - 0.3m)
sieved from bucket weighing 14.8kg

test pit dry upon completion

E
xc
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at

io
n

GC

GC

CH

FILL- Gravelly Clayey Sand, dark brown, fine to
coarse grained, fine to coarse gravels.

FILL- Gravelly Clay, grey / brown, medium to high
plasticty, fine to medium gravel, sheet metal.

Silty CLAY- light grey mottled red-brown, medium
to high plasticty.

Hole Terminated at 1.20m
Target depth reached

loose

stiff

stiff

AC210617-13
/ TP5

0.1-0.2m

AC210617-14
0.4-0.5m

AC210617-15
0.9-1.0m

AC210617-16
1.1-1.2m

moist

moist

moist

Samples
/ Tests

W
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er
 L
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el

Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP5

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.20 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP6 (0.0 - 0.3m)
sieved from bucket weighing 17.4kg

test pit dry on completion

DCP refusal at 1.1m (bouncing)

E
xc

av
at

io
n

GM

CH

FILL- Silty Gravelly Sand, dark grey,
fine to coarse grained, fine to coarse
gravels, clay inclusions.

Silty CLAY- red-brown / orange-brown,
medium plasticity.

becoming red-brown / light grey from
0.6m.

Practical refusal at 1.00m
Excavator bucket scraping on weathered
siltstone bedrock

loose

firm

AC210617-17
/ 18 / TP6
0.1-0.2m

AC210617-19
0.3-0.4m

TP6 /
0.5-0.6m

AC210617-20
0.9-1.0m

>>

moist

moist

Samples
/ Tests
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Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP6

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.00 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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ESTUARINE MUD
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Log Report Legend
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Geo Environmental Engineering
82 Bridge Street 
Lane Cove NSW 2066
E info@geoenvironmental.com.au 

MATERIAL SYMBOL



Geotechnical Investigation Report 

87 – 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R02F

APPENDIX D  

LABORATORY REPORT – EXTRACT OF RELEVANT RESULTS ONLY (3 SHEETS)



CERTIFICATE OF ANALYSIS 169824

Client:

Geo-Environmental Engineering

82 Bridge St

Lane Cove

NSW 2066

Attention: Steve McCormack

Sample log in details:

Your Reference: E17013MOR

No. of samples: 41 Soils, 1 Material

Date samples received / completed instructions received 22/06/2017 / 22/06/2017

This report supersedes previous report R00. Addition for weight of asbestos material as per client request.

Analysis Details:

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

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

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

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

Report Details:

Date results requested by: / Issue Date: 29/06/17 / 30/06/17

Date of Preliminary Report: Not Issued

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

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

Results Approved By:

Page 1 of  31Envirolab Reference: 169824

Revision No:                R 01



Client Reference: E17013MOR

Misc Inorg - Soil 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-6 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-06 AC210617-08

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

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.8 5.3 6.6 5.5 5.7 

Misc Inorg - Soil 

Our Reference: UNITS 169824-9 169824-11 169824-12 169824-13 169824-14

Your Reference ------------

-

AC210617-09 AC210617-11 AC210617-12 AC210617-13 AC210617-14

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

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.1 8.3 5.2 7.7 7.5 

Misc Inorg - Soil 

Our Reference: UNITS 169824-16 169824-17 169824-19 169824-21 169824-22

Your Reference ------------

-

AC210617-16 AC210617-17 AC210617-19 AC210617-21 AC210617-22

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

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.2 7.0 5.2 6.5 6.3 

Misc Inorg - Soil 

Our Reference: UNITS 169824-23 169824-24 169824-26 169824-33 169824-34

Your Reference ------------

-

AC210617-23 AC210617-24 AC210617-26 TP2 TP2

Depth ------------ - - - 0.4-0.5 1.0-1.1

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.8 5.8 7.0 6.2 5.3 

Chloride, Cl 1:5 soil:water mg/kg [NA] [NA] [NA] <10 24 

Sulphate, SO4 1:5 soil:water mg/kg [NA] [NA] [NA] <10 86 

Resistivity in soil* ohm m [NA] [NA] [NA] 360 120 
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Client Reference: E17013MOR

Misc Inorg - Soil 

Our Reference: UNITS 169824-35 169824-36 169824-37 169824-38

Your Reference ------------

-

TP3 TP6 BH1 BH2

Depth ------------ 0.8-0.9 0.5-0.6 0.6-0.7 0.6-0.7

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.2 5.2 5.5 5.5 

Chloride, Cl 1:5 soil:water mg/kg <10 20 <10 <10 

Sulphate, SO4 1:5 soil:water mg/kg 92 130 65 85 

Resistivity in soil* ohm m 170 110 200 160 
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