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1. Introduction 

Douglas Partners Pty Ltd (DP) were commissioned by Boyuan Bringelly Pty Ltd to conduct a preliminary 

groundwater investigation at 621  705 The Northern Road, Cobbitty (the site).  The site location is 

shown on Drawing 1, attached. 

It is noted that the previous versions of this PSI were completed with reference to a previous Indicative 

Layout Plan (ILP) which considered the entirety of Sub Precinct 5.  The current ILP incorporates only 

Lots 2 and 4 in DP1216380, Lots 1 and 4 in DP1273487, and Lot 500 in DP1231858, as depicted in 

Drawing 1.   As such, this report has been revised to exclude part Lot 45 in DP1104369 which is no 

longer within the current ILP. 

DP previously prepared a Report on Preliminary Site Investigation (Contamination), Proposed 

Rezoning, 621  705 The Northern Road, Cobbitty, NSW, Project 92225.04.R.001.Rev0 dated 

August 2021 (the PSI) and Report on Preliminary Geotechnical Investigation, Proposed Rezoning,  

621  705 The Northern Road, Cobbitty, NSW, Project 92225.02.R.001.Rev0 dated August 2021. 

The purpose of this investigation was to assess any impacts that the proposed development may have 

on groundwater.

2. Scope of Works 

The scope of work undertaken was as follows: 

 Desktop review of Groundwater Dependant Ecosystems; 

 Drilling of five boreholes across the site where access was made available; 

 Conversion of the five boreholes into groundwater wells; 

 Laboratory analysis of four groundwater samples for chemicals of potential concern; and  
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 Provision of this report. 

3. Groundwater Dependant Ecosystem Review 

Review of the Groundwater Dependant Ecosystem Atlas (BOM, 2020) did identify a Groundwater 

Dependant Ecosystem (GDE) of Cumberland Shale Hills Woodland and Cumberland River Flat Forest 

marginally within the southern boundary and northern boundary of the site, respectively (as shown on 

Figure 1 below).  Groundwater at the site is inferred to generally flow towards the north, and therefore 

is unlikely to impact on the GDE.  To the north of the site, GDEs of Cumberland Shale Hills Woodland 

and Cumberland River Flat Forest were identified approximately between 400 m to 900 m from the site 

boundary and were associated with creeks and drainage lines.  As stormwater will be directed toward 

these areas as part of development, it is not considered likely that there will be any impact from 

development with suitable controls. 
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4. Field Work Methodology and Observations 

Field investigations were undertaken by a DP Environmental Engineer on 21 and 24 February 2020.  

The field work involved the following: 

Five boreholes were drilled using track mounted drill rigs (Comacchio GEO 405 and 

Geoprobe 6600) to a maximum depth of 7.9 m bgl using solid flight augers and rotary air blast; 

and 

 All five boreholes were converted into groundwater monitoring wells in accordance with Minimum 

Construction Requirements for Water Bores in Australia (LWBC, 2003).  Groundwater wells were 

constructed of Class 18 50 mm PVC pipe with slotted PVC casing 3 m in length installed at the 

following depths: 

o GW01  between 4.0 m and 7.0 m bgl; 

o GW02  between 3.9 m and 6.9 m bgl;  

o GW03  between 4.6 m and 7.6 m bgl; 

o GW04  between 4.9 m and 7.9 m bgl; and 

o GW05  between 4.0 m and 7.0 m bgl. 

The locations of the boreholes are shown on Drawing 1, attached.  The borehole logs, including the 

construction details of the wells, are attached, together with notes defining classification methods and 

descriptive terms. 

Sampling was conducted on 10 March 2020 using a disposable bailer. The groundwater samples were 

collected in HCL preserved 40 mL vials, 250 mL glass amber bottles and 200 mL nitric acid preserved 

plastic bottles.  The groundwater samples were filtered in the field for dissolved metals analysis.   

The groundwater samples were sent to a National Association of Testing Authorities (NATA) accredited 

laboratory, Envirolab Services at Chatswood NSW for analysis including metals/metalloids, polycyclic 

aromatic hydrocarbons (PAH), total recoverable hydrocarbons (TRH), benzene, toluene, ethylbenzene 

and xylene (BTEX), pH, electrical conductivity and cation exchange capacity.  GW5 was not sampled 

as only four samples were deemed necessary for the assessment. 

5. Groundwater Assessment Criteria 

The groundwater results were compared against Australian Drinking Water Guidelines (ADWG 2019), 

and the Australian and New Zealand Guidelines (ANZG 2018) default guideline values (DGV) for 

freshwater quality, 95% level of protection of species.  Comparison against drinking water guidelines 

has been adopted as an initial conservative screen.  The adopted criteria are provided in the attached 

Table 1. 
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6. Results 

 Gauging Results 

Water was struck at approximately 7 m in BH4 during drilling.  The other wells were dry during drilling 

but made water after installation.  Groundwater levels are affected by factors such as soil permeability 

and weather conditions and will vary with time. 

Table 1:  Depth to Groundwater on 10 March 2020 

GW1 

GW2 1.46 

GW3 3.48 

GW4 0.98 

GW5 2.26 

 Analytical Results 

The sample identification, analytical results and the adopted guideline values are summarised in 

Table 1, attached.  The laboratory certificates and chain-of-custody documentation are also attached. 

All samples returned results below the laboratory practical quantification limit (PQL) for PAH, TRH and 

BTEX.  Slightly elevated concentrations of cadmium, copper, nickel and zinc were above the DGVs but 

were found to be within the drinking water guidelines.  All remaining analytes were either below the PQL 

or within the adopted guidelines. 

Electrical conductivity results show that the water was saline (as expected for groundwater from the 

Wianamatta Shales). 

7. Conclusions  

Groundwater wells were installed in drainage lines or near existing surface water bodies and as such 

are likely to be slightly higher than the levels at which groundwater at other locations at the site is 

expected.  Based on the geology at the site, it is expected that the hydraulic conductivity of the 

surrounding soils and rock will be low and this was confirmed by the observation that the wells were all 

dry during construction (with the exception of BH4) though made water over time. 

Laboratory results indicate that groundwater beneath the site contains elevated metals  

(cadmium, copper, nickel and zinc) concentrations above the DGVs (but were found to be within the 

drinking water guidelines).  As the results were only marginally above the DGVs and relatively evenly 

distributed across the site, it is considered that these are indicative of natural background concentrations 

and are not considered to prevent any potential development proposed for the site. 
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The GDEs to the north of the site were associated with creeks and drainage lines.  As stormwater will 

be directed toward these areas as part of development, it is not considered likely that there will be any 

impact from development.  The GDE to the south is inferred to be in a separate groundwater catchment 

to the majority of the site and is unlikely to be impacted by the current development. 

Based on the findings of the current investigation, further groundwater investigation at the site is not 

considered to be required at this time.   
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9. Limitations 

Douglas Partners Pty Ltd (DP) has prepared this report for this project at 621  705 The Northern Road, 

Cobbitty in acc

Boyuan Bringelly Pty Ltd for this project only and for the purposes as described in the report.  It should 

not be used by or relied upon for other projects or purposes on the same or other site or by a third party.  

Any party so relying upon this report beyond its exclusive use and purpose as stated above, and without 

the express written consent of DP, does so entirely at its own risk and without recourse to DP for any 

loss or damage.  In preparing this report DP has necessarily relied upon information provided by the 

client and/or their agents.  

The results provided in the report are indicative of the subsurface conditions on the site only at the 

specific sampling and/or testing locations, and then only to the depths investigated and at the time the 

work was carried out.  Subsurface conditions can change abruptly due to variable geological processes 

completed.  
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Description and Classification Methods 
The methods of description and classification of 
soils and rocks used in this report are generally 
based on Australian Standard AS1726:2017, 
Geotechnical Site Investigations.  In general, the 
descriptions include strength or density, colour, 
structure, soil or rock type and inclusions. 

Soil Types 
Soil types are described according to the 
predominant particle size, qualified by the grading 
of other particles present: 

Type Particle size (mm) 

Boulder >200 

Cobble 63 - 200 

Gravel 2.36 - 63 

Sand 0.075 - 2.36 

Silt 0.002 - 0.075 

Clay <0.002 

The sand and gravel sizes can be further 
subdivided as follows: 

Type Particle size (mm) 

Coarse gravel 19 - 63 

Medium gravel 6.7 - 19 

Fine gravel 2.36  6.7 

Coarse sand 0.6 - 2.36 

Medium sand 0.21 - 0.6 

Fine sand 0.075 - 0.21 

Definitions of grading terms used are: 

 Well graded - a good representation of all 
particle sizes 

 Poorly graded - an excess or deficiency of 
particular sizes within the specified range 

 Uniformly graded - an excess of a particular 
particle size 

 Gap graded - a deficiency of a particular 
particle size with the range 

The proportions of secondary constituents of soils 
are described as follows: 

In fine grained soils  (>35% fines) 

Term Proportion 
of sand or 

gravel 

Example 

And Specify Clay (60%) and 
Sand (40%) 

Adjective >30% Sandy Clay 

With 15  30% Clay with sand 

Trace 0 - 15% Clay with trace 
sand 

In coarse grained soils (>65% coarse) 
- with clays or silts 

Term Proportion 
of fines 

Example 

And Specify Sand (70%) and 
Clay (30%) 

Adjective >12% Clayey Sand 

With 5 - 12% Sand with clay 

Trace 0 - 5% Sand with trace 
clay 

In coarse grained soils (>65% coarse) 
- with coarser fraction 

Term Proportion 
of coarser 

fraction 

Example 

And Specify Sand (60%) and 
Gravel (40%) 

Adjective >30% Gravelly Sand 

With 15 - 30% Sand with gravel 

Trace 0 - 15% Sand with trace 
gravel 

The presence of cobbles and boulders shall be 

specifically noted by beginning the description with 

order indicating the dominant first and the 

proportion of cobbles and boulders described 

together.
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Cohesive Soils 
Cohesive soils, such as clays, are classified on the 
basis of undrained shear strength.  The strength 
may be measured by laboratory testing, or 
estimated by field tests or engineering 
examination.  The strength terms are defined as 
follows: 

Description Abbreviation Undrained 
shear strength 

(kPa) 

Very soft VS <12 

Soft S 12 - 25 

Firm F 25 - 50 

Stiff St 50 - 100 

Very stiff VSt 100 - 200 

Hard H >200 

Friable Fr - 

Cohesionless Soils 
Cohesionless soils, such as clean sands, are 
classified on the basis of relative density, generally 
from the results of standard penetration tests 
(SPT), cone penetration tests (CPT) or dynamic 
penetrometers (PSP).  The relative density terms 
are given below: 

Relative 
Density 

Abbreviation Density Index 
(%) 

Very loose VL <15 

Loose L 15-35 

Medium dense MD 35-65 

Dense D 65-85 

Very dense VD >85 

Soil Origin 
It is often difficult to accurately determine the origin 
of a soil.  Soils can generally be classified as: 

 Residual soil - derived from in-situ weathering 
of the underlying rock;  

 Extremely weathered material  formed from 
in-situ weathering of geological formations.  
Has soil strength but retains the structure or 
fabric of the parent rock; 

 Alluvial soil  deposited by streams and rivers; 

 Estuarine soil  deposited in coastal estuaries; 

 Marine soil  deposited in a marine 
environment; 

 Lacustrine soil  deposited in freshwater 
lakes; 

 Aeolian soil  carried and deposited by wind; 

 Colluvial soil  soil and rock debris 
transported down slopes by gravity; 

 Topsoil  mantle of surface soil, often with 
high levels of organic material. 

 Fill  any material which has been moved by 
man. 

Moisture Condition  Coarse Grained Soils 
For coarse grained soils the moisture condition 
should be described by appearance and feel using 
the following terms: 

 Dry (D) Non-cohesive and free-running. 

 Moist (M) Soil feels cool, darkened in 
colour. 

Soil tends to stick together. 

Sand forms weak ball but breaks 
easily. 

 Wet (W) Soil feels cool, darkened in 
colour. 

Soil tends to stick together, free 
water forms when handling. 

Moisture Condition  Fine Grained Soils 
For fine grained soils the assessment of moisture 
content is relative to their plastic limit or liquid limit, 
as follows:

and friable or powdery). 

 PL (i.e. soil can 
be moulded at moisture content approximately 
equal to the plastic limit). 

usually weakened and free water forms on the 
hands when handling). 
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Sampling 
Sampling is carried out during drilling or test pitting 
to allow engineering examination (and laboratory 
testing where required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, 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 into the soil and withdrawing it 
to obtain 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.  

Test Pits 
Test pits are usually excavated with a backhoe or 
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit.  The depth 
of excavation is limited to about 3 m for a backhoe 
and up to 6 m for a large excavator.  A potential 
disadvantage of this investigation method is the 
larger area of disturbance to the site. 

Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 
short spiral auger, generally 300 mm or larger in 
diameter commonly mounted on a standard piling 
rig.  The cuttings are returned to the surface at 
intervals (generally not more than 0.5 m) 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 samples. 

Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 
diameter continuous spiral flight augers which are 
withdrawn at intervals to allow sampling or in-situ 
testing.  This is a relatively economical means of 
drilling in clays and sands above the water table.  
Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but 
they are disturbed and may be mixed with soils 
from the sides of the hole.  Information from the 
drilling (as distinct from specific sampling by SPTs 
or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 
or softening of samples by groundwater. 

Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 
water or drilling mud being pumped down the drill 
rods and returned up the annulus, carrying the drill 
cuttings.  Only major changes in stratification can 
be determined from the cuttings, together with 
some information from the rate of penetration.  
Where drilling mud is used this can mask the 
cuttings and reliable identification is only possible 
from separate sampling such as SPTs. 

Continuous Core Drilling 
A continuous core sample can be obtained using a 
diamond tipped core barrel, usually with a 50 mm 
internal diameter.  Provided full core recovery is 
achieved (which is not always possible in weak 
rocks and granular soils), this technique provides a 
very reliable method of investigation. 

Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 
means of estimating the density or strength of soils 
and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in 
Australian Standard 1289, Methods of Testing 
Soils for Engineering Purposes - Test 6.3.1. 

The test is carried out in a borehole by driving a 50 
mm diameter split sample tube under the impact of 
a 63 kg hammer with a free fall of 760 mm.  It is 
normal for the tube to be driven in three 
successive 150 mm increments and the 'N' value 
is taken as the number of blows for the last 300 
mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be 
practicable and the test is discontinued. 

The test results are reported in the following form. 

 In the case where full penetration is obtained 
with successive blow counts for each 150 mm 
of, say, 4, 6 and 7 as: 

4,6,7 
N=13 

 In the case where the test is discontinued 
before the full penetration depth, say after 15 
blows for the first 150 mm and 30 blows for 
the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 
empirically to the engineering properties of the 
soils. 

Dynamic Cone Penetrometer Tests /  

Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 
carried out by driving a steel rod into the ground 
using a standard weight of hammer falling a 
specified distance.  As the rod penetrates the soil 
the number of blows required to penetrate each 
successive 150 mm depth are recorded.  Normally 
there is a depth limitation of 1.2 m, but this may be 
extended in certain conditions by the use of 
extension rods.  Two types of penetrometer are 
commonly used. 

 Perth sand penetrometer - a 16 mm diameter 
flat ended rod is driven using a 9 kg hammer 
dropping 600 mm (AS 1289, Test 6.3.3).  This 
test was developed for testing the density of 
sands and is mainly used in granular soils and 
filling. 

 Cone penetrometer - a 16 mm diameter rod 
with a 20 mm diameter cone end is driven 
using a 9 kg hammer dropping 510 mm  (AS 
1289, Test 6.3.2).  This test was developed 
initially for pavement subgrade investigations, 
and correlations of the test results with 
California Bearing Ratio have been published 
by various road authorities. 
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