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Proposed Development - 216-232 Main Road, Toukley

1. Introduction

Coffey was commissioned by Sterlings Pty Ltd on behalf of Rustrum Pty Ltd to undertake a
geotechnical assessment of the proposed development site at 216-232 Main Road in Toukley. The
commission was made following acceptance of Coffey Proposal GEOTWARA22382AA-AA, dated 12
August 2014.

Sterlings Pty Ltd is planning a multi-storey residential and commercial building on the lake shore at
216-232 Main Road in Toukley. The development will comprise an 11-storey building (including 2
basement car parking levels) on the upper portion of the site with two level units on the northern side
of the tower extending towards the lake shore..

Geotechnical work will focus on excavation ability, temporary and permanent support, foundation (and
pile) capacity and lateral earth pressures with a special focus on the following.

* A 6m high excavation (potentially up to 8.5m deep) to construct the basement;

e The lift pit is likely to be 1.5m below the lowest floor level,

» Lowest basement slab is proposed to be slab on ground;

» Building frames with column loads at the basement level in the order of 3,500kN (working) around
the perimeter of the tower increasing to 5000kN in the central area;

« Building may require piles to resist uplift under the lift and stairs.

The report presents the findings of the geotechnical investigation and provides recommendations for
the following:

» Footing design;

* Retaining structures;

» Excavation conditions;

e Geotechnical Hazards and Opportunities to development.

In preparation of this report we have referred to the Geotechnical Brief, written by Northrop Consulting
Engineers, dated 8 August 2014 and to Architectural sketch plans provided by DWP Suters, dated 10
July 2014.

2. Field Work

Field work was undertaken primarily on 18 August and 21 August 2014 and comprised four
boreholes. Boreholes (BHC01) on 18 August were drilled using a truck mounted drilling rig provided
by FICO. Subsequent boreholes (BHC02 BHC03 and BHCO04) were completed using a tracked
Geoprobe rig provided by Terratest. Details of each borehole are as follows:

e Borehole BHCOL1 drilled to a depth of 14.5m. A Groundwater monitoring well was installed with a
response zone from 1.5m to 4.5m depth;

» Borehole BHCO02 terminated at 1m and relocated. BHCO02B drilled to a depth of 14.35m;

e Borehole BHCO3 drilled to a depth of 5.95m; and

e Borehole BHCO04 drilled to a depth of 5.9m

Holes were located using hand held GPS (GDA94 system) and a location plan is presented in Figure
1. Reduced levels were estimated using a detailed survey provided by Sterlings and are presented in
mAHD. Borehole logs along with Explanation sheets are presented in Appendix A. Existing borehole
logs completed by Network Geotechnics are presented in Appendix B.

Data loggers have been installed in three groundwater monitoring wells on site. Loggers were
installed on 9 September 2014 and set to take readings at 1 hour intervals.

Coffey
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Proposed Development - 216-232 Main Road, Toukley

3. Laboratory Testing

Samples obtained were returned to our NATA accredited Newcastle laboratory for testing. The
results of the testing are presented in Appendix C and are summarised in Table 1. The testing
comprised of:

¢ Two particle size distribution tests;
¢ One Atterberg classification test;
¢ One aggressive soil suite of testing (Chloride content, sulphide content, pH and resistivity).

Table 1: Summary of Laboratory Testing

LINEAR
EOREHOLE SAMPLE vaTERIAL | MOISTURE LIQUID | PLASTICITY | _ o\ o
DEPTH (m) CONTENT (%) | LIMIT (%) | INDEX (%) )
(1]
XW . .

BHCO02B 8.5-8.95

Claystone

Laboratory testing undertaken by Network Geotechnics in 2008 reported Plasticity Index results
ranging from 24% to 28% and Liquid Limit results ranging from 37% to 47%.

Table 2: Summary of Particle Size Distribution Tests

% PASSING BY DRY WEIGHT
HOLE ID DEPTH (m)
13.2mm 4.75mm 2.36mm 1.18mm 600pm 425um 300pm 150pm 75um
BHC02B 2.5-2.95 100 96 88 79 67 57 46 37 35
BHCO02B 5.5-5.7 99 96 91 85 69 53 41 27 23

These data show that the material tested comprised Clayey SAND with some gravel.

Table 3: Summary of Aggressive Soil Results

SOIL EXPOSURE
SOIL EXPOSURE
HOLE ID DEPTH | SULPHATE | oy oripe | RESISTIVITY CLASSIFICATION - | ) ASSIFICATION
| sc/)k4) (mg/kg) (ohm.cm) CONCRETE e
mg/kg PILES*
BHC02B 13.0- <30 27 180 8.1 Mild Non-aggressive
13.45

NOTE: *Based on procedure set out in Australian Standard AS2159-2009

Aggressiveness to buried elements depends on soil pH, soluble sulphate and chloride content (with
respect to concrete) and also resistivity in the soil (with respect to steel).

Australian Standard AS2159-2009 provides an indication of aggressiveness of soils based on
laboratory derived values and provides advice on durability design.

The soils and weathered rocks on site are generally of low permeability and a ‘mild’ exposure
classification as defined in the standard may be assumed for concrete in the clayey sand residual soil
and ‘non-aggressive’ for steel piles.

Coffey
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Proposed Development - 216-232 Main Road, Toukley

4. Ground Model

4.1. Surface Conditions

The site is located on a promontory of land that lies between two lakes; Budgewoi Lake to the north
and Tuggerah Lake to the south. The area is typically low lying, ranging from approximately
RL10mAHD to RLO.5m AHD at lake level. The site itself slopes down to the north towards the lake
and also, less steeply, towards the west.

4.2. Geology

With reference to the 1:100,000 scale geological map of Gosford the site is anticipated to be underlain
by bedrock of the Tuggerah Formation, part of the Narrabeen Group. Bedrock has been found to
comprise interbedded sandstone, siltstone, and claystone.

4.3. Subsurface Conditions

The subsurface profiles encountered in existing and recent boreholes suggest that a ground model for
the site is likely to comprise soil and rock profile as presented in Table 4.

Table 4: Summary of Geotechnical Model

Geological Unit / Soil Type Material Description

REWORKED TOPSOIL — Clayey SAND = Fine to medium grained, dark brown with a trace of fine angular
gravel of sandstone

ALLUVIUM — SAND Coarse grained, orange brown with trace of fine grained gravel

RESIDUAL SOIL — CLAY / Sandy CLAY | High plasticity, grey to pale grey, trace of fine grained sand and fine
/ Clayey SAND grained sub-angular gravel

EXTREMELY TO HIGHLY Extremely weathered sandstone, recovered as clayey sand
WEATHERED SANDSTONE

EXTREMELY WEATHERED Extremely weathered siltstone and claystone, recovered as sandy
SILTSTONE / CLAYSTONE clay
EXTREMELY TO HIGHLY Extremely to highly weathered siltstone and claystone, recovered as
WEATHERED SILTSTONE / sandy clay
CLAYSTONE

The groundwater table has been encountered during previous investigations and is expected to be at
depths varying from about 2.0m to 2.5m below existing surface levels. Groundwater monitoring is
being undertaken and will be reported under separate cover.

Alluvium was only encountered in borehole BHC04 and comprised a 0.5m thick layer. BHC04 was
located relatively close to the lake edge. Alluvium is not expected to be encountered further up the
slope (to the south).

Coffey
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Proposed Development - 216-232 Main Road, Toukley

Residual soil typically comprised sand and clay of varying fractions. The soils have been derived from
weathering of the underlying parent rock. Where encountered, clay was reported to be stiff to very
hard in consistency and high plasticity. Sand was reported to be dense to very dense and typically
fine grained.

Rock was found to comprise of extremely to highly weathered sandstone, towards the crest of the
slope in boreholes BHCO1 and BHC02.The weathered sandstone underlain in BHC01 and BHCO02 by
extremely to highly weathered interbedded layers of siltstone and claystone. extremely to highly
weathered interbedded layers of siltstone and claystone was encountered in boreholes BHC03 and
BHCO04, closer to the lake

Rock was typically very low to low strength and no rock core was able to be recovered.

Two slope sections are presented showing an interpretation of the ground model. The location of the
sections is shown in Figure 1. The ground models are shown in Figure 2 and 3 respectively.

5. Discussion and Recommendations

5.1. General

The concept design for the developments indicates a nine storey tower complex over a two level
carpark extending over the majority of the southern, upper portion of the lot. The lower basement
level at about RL 3.0m AHD will involve extensive excavations up to 6m to 7m deep. The tower is
located towards the top of the ridge with two storey units on the northern side of the carpark extending
towards the lake.

The 11-storey building is proposed to be constructed as a concrete frame, with column loads at the
basement level expected to be in the order of 3,500kN around the perimeter of the tower with internal
column loads up to about 5000kN. The buildings could be supported on pad footings or piles founded
in the weathered rock and soils below general excavation level.

5.2. Geotechnical Hazards and Opportunities

The key issue in relation to the design of footings and retaining structures on the site are:

» Founding conditions typically comprise extremely to highly weathered rock. The material can be
considered to behave as either a dense or hard soil, or a very low strength rock. The weathered
rock should provide reasonable bearing parameters for foundations;

» Groundwater has been encountered at a depth of 2m to 3m in borehole BHCO1 and will need to
be controlled if deep excavation are made;

* Retaining structures should provide suitable drainage measures to reduce the potential for build-
up of pore-water pressures behind the wall.

e The rock and soils will be relatively easy to excavate;

» The carpark slabs will provide permanent support for the perimeter walls of the basement levels
but temporary retention of the excavation will be required during construction;

e The excavation could be supported by cantilever pile walls or soil nail walls or a combination of
both.

*  With suitable designed soil nail reinforcement the need for heavily reinforced retaining structures
could be minimised;

» Soil nails reduce the necessity for deep cantilever retaining structures, specifically the design of
soil nails to assist with temporary retention of contiguous pile walls for basements;

e The excavations extend below the water table and some inflow during excavations should be
expected compromising the trafficability of the site especially during wet weather.

Coffey
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Proposed Development - 216-232 Main Road, Toukley

The footing solution adopted for the proposed development elements will depend on both the
imposed ground loading conditions and the tolerance of the structure to settlement. Shallow or deep
footings may be suitable.

5.3. Building Foundation Design Parameters

The excavation for the two level basement down to about RL3.0m will result in removal of the majority
of the soil and extremely weathered rock to expose reasonably competent sandstone over most of the
area of the tower. The weathering may become deeper further to the east where it was not possible to
locate boreholes due to property constraints. Further investigation boreholes will be required to allow
for a confident tendering environment.

The tower could be supported on pad footings founded in the sandstone below basement level. The
parameters for pad footings for the tower and the remainder of the site are provided in Table 5.

Table 5: Pad Design Parameters

. . Ultimate Base Serviceability Base
Founding Unit for Pad . ! .
Footin Bearing Pressure Bearing Pressure Elastic Modulus (MPa)
g (kPa) (kPa)
Extremely to Highly 5,500 2,000 240
Weathered sandstone
Extremely Weathered 1,900 700 100
Siltstone / Claystone
Extremely to Highly 2,700 1,000 150
Weathered Siltstone /
Claystone
Residual Clays 600 200 40

Additional investigations and/ or testing during construction will be required to check at least one
footing width of the same foundation material underlies foundation level particularly in the eastern
section where investigations were not possible. All footings bases should be immediately covered
(same day) with a layer of blinding concrete to protect the surface from deterioration from
groundwater inflows or exposure to weather. The exposed footing excavation soil should be viewed
by an appropriately qualified person who is able to advise on the adequate quality of the foundation
material.

Where soils are present the structures may be supported on piles. Due to the soil / weathered rock
profile, the structure may be supported on non-displacement piles such as bored piles, or CFA piles.

Limit state Ultimate Strength and Serviceability Design Parameters in accordance with the guidelines
presented in AS2159-1995 Piling Design and Installation and Pells (1998), are as shown in Table 6.

Coffey
GEOTWARA22382AA-ABrevl 5
23 September 2014



Proposed Development - 216-232 Main Road, Toukley

Table 6: Pile Design Parameters

Ultimate End Ultimate

Bearin Side Serviceability Serviceability Elastic
Founding Unit 9 . End Bearing Side Adhesion Modulus
FIESSUIE Adnesion Pressure (kPa) ((GE)) (MPa)
((GEY ((GE))
Extremely to Highly
Weathered Sandstone 8,200 300 3,000 165 240
Extremely Weathered 2,700 100 1,000 55 100
Siltstone / Claystone
Extremely to Highly
Weathered Siltstone / 5,000 150 1,500 82.5 150
Claystone
Residual Clays 900 150 300 82.5 40

NOTE: * - No shaft adhesion to be allowed for in design using non-displacement steel screw piles.

The above parameters assume that piles are installed without disturbing the surrounding material and
have a wall socket roughness of R2 or better.

A geotechnical reduction factor (d,) should be applied to ultimate capacities to obtain design
geotechnical strength parameters for limit state design. A value of 0.55 is recommended for @ at this
stage. AS2159-2009 allows for less conservative factors under certain conditions.

The settlement of footings proportioned as recommended above should not exceed 1% of maximum
width or pile diameter. In accordance with Pells et al a modulus reduction factor of 0.5 has been
applied to the moduli provided in the above tables.

5.4. Shallow Footings

5.4.1. Site Classification

On the basis of the soil profiles encountered during the field investigations, laboratory testing and
calculations, the natural soil profile on the site is classified in accordance with AS2870-2011
‘Residential Slabs and Footings’, as Moderately Reactive (Class M) in the upper section of the site
and Highly Reactive (Class H1) in the lower part of the site below RL3.0m.

The effects of changes to the soil profile by additional cutting and filling and the effects of past and
future trees should be considered in selection of the design value for differential movement. Footings
for the proposed development should be designed and constructed in accordance with the
requirements of AS2870 ‘Residential Slabs and Footings’.

The classification presented above assumes that:

» The performance expectations set out in AS2870-2011 ‘Residential Slabs and Footings’ are
acceptable;

» Earthworks for building pads are constructed in accordance with the relevant clauses in AS2870-
2011. Earthworks should be carried out in accordance with the recommendations outlined in
AS3798-2007 ‘Guidelines for Earthworks for Commercial and Residential Developments’.

» The construction and architectural requirements for reactive clay sites set out in AS2870-2011 are
followed.
Coffey
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« Service trenches backfilled with uncontrolled fill do not extend below a line extending out and down
at 45°from the ground surface at the edge of build ings;

¢ Site maintenance complies with the provisions of CSIRO Sheet BTF 18, Foundation Maintenance
and Footing Performance: A Homeowner’s Guide, a copy of which is attached;

This classification is for the site in its current condition. Following clearing, stripping and regrade, the
classification should be reviewed by the geotechnical authority and amended if necessary.

5.5. Earthquake Classification

The site is interpreted to be a shallow soil site in accordance with AS1170.4-2007 ‘Earthquake
Actions in Australia’. The site is therefore considered to be Class C..

5.6. Retaining Structures

Table 7 presents selected values of lateral earth pressure parameters for use in analysis and design.
The material encountered in boreholes BHCO1 and BHCO2 is expected to be representative of
material that will require retaining especially adjacent to property boundaries and existing structures.

Retained material is expected to comprise sandy soil, therefore active earth pressure values have
been offered for this material. Passive resistance is expected to be provided from residually derived
sandy clay soil.

Table 7: Lateral Earth Pressure Parameters for On Site Materials

Effective Effective Bulk Coefficient Coefficient Coefficient
Internal - Density of Earth of Earth of Earth
Cohesion .
Angle of ¢ kPa of Saill, Pressure at Pressure Pressure
Fiction, ¢’ Yb Rest, Ko Active, K 4 Passive, K p

W EVCE

Extremely to Highly
Weathered 36° 7 20 kN/m?® 0.45 0.26 3.9
Sandstone

Extremely
Weathered
Siltstone /
Claystone

30° 5 20 kN/m® 0.50 0.33 3

Extremely to Highly
Weathered
Siltstone /
Claystone

30° 5 20 kN/m® 0.50 0.33 3

Residual Soils 28° 5 19kN/m ® 0.5 0.36 2.8

Coffey
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Proposed Development - 216-232 Main Road, Toukley

5.7. Temporary and Permanent Slopes

Temporary excavations in the cohesive residual soil / weathered rock above the water table may be
cut at an angle of 1V:1H. Where granular soils are encountered and inflow of water is noted (such as
in boreholes BHCO01) it is recommended to install temporary stability measures such as concrete
block or rockfill berms.

As mentioned above the basement excavations may be supported during construction with an
engineered designed soil nail wall which may later be incorporated into the permanent retention
system. Coffey can assist with the design of the soil nail wall to protect the adjacent properties and
infrastructure.

Permanent cut slopes within alluvium or residual soils are recommended to be cut at a slope of 1V:2H
or flatter and protected against erosion to reduce the risk of shallow slope failures over the design life
of the property. Permanent cut slopes within extremely to highly weathered rock may reasonable to
be cut to 1V:2H and protected against erosion.

5.8. Excavation and Groundwater Conditions

Excavatability varies with material properties and equipment. A conventional bulldozer blade, backhoe
or excavator bucket can generally be used in soils and some softer rocks.

The materials encountered in the boreholes comprised extremely to highly weathered rock, often
recovered as clay or sandy soil. It is expected that the soils encountered within the extent of our
investigation may be excavated using standard plant and equipment.

The excavated surface will have poor trafficability particularly with groundwater inflows and wet
weather and construction of access roads and working platforms will be required to provide access
around the site. Construction of defensive drains will help control water issues. An erosion and
sediment management plan will be required to manage runoff.

Materials excavated on site may be suitable for general fill or landscaping requirements. Material is
not expected to be suitable for specific use, such as road base or drainage material..

Excavations will extend beneath the water table and some inflows can be expected. The rate of
inflow is expected to be low and can be expected to reduce with time. The permeability and the rate
of inflow could be evaluated by carrying out slug tests or inflow tests on the piezometer installed on
site. Until this test is carried out a permeability of 1x10E-6 m/sec may be assumed for preliminary
design purposes. The geological profile consists of weathered sandstone overlying less permeable
siltstone and claystone which will tend to limit upward flows of groundwater. Groundwater flows will
be mainly due to horizontal flows from surrounding areas. It is suggested that inflows could be
handled by a series of perimeter drains and cross drains around and beneath the basement slab with
gravity outlet to the north.

Earthworks should be carried out in accordance with the recommendations outlined in AS3798-2007
‘Guidelines for Earthworks for Commercial and Residential Developments’.

5.9. Aggressive Soil

Aggressive soil is assessed in accordance with AS2159-1995 Piling Design and Installation exposure
classification. Based on the ground conditions encountered, a preliminary classification of mildly
aggressive to concrete piles may be appropriate and non-aggressive for steel piles.

Coffey
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6. Closure

Some uncertainty remains with regards to the distribution of extremely to highly weathered Sandstone
material and the strength profile of the weathered rocks. To assist with reducing geotechnical
uncertainty, some additional investigation before or at construction stage may be prudent.

Further discussion on the uses and limitations of this report are presented in the attached document
‘Important Information about Your Coffey Report'.

For and on behalf of Coffey

Ao fm

Arthur Love
Principal Geotechnical Engineer

Coffey
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Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more
construction problems than any other factor. These notes have been prepared by Coffey to

help you interpret and

Your report is based on project specific
criteria

Your report has been developed on the basis of your
unique project specific requirements as understood by
Coffey and applies only to the site investigated. Project
criteria typically include the general nature of the
project; its size and configuration; the location of any
structures on the site; other site improvements; the
presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Coffey cannot accept responsibility
for problems that may occur due to changed factors if
they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural
processes and the activity of man. For example, water
levels can vary with time, fill may be placed on a site
and pollutants may migrate with time. Because a
report is based on conditions which existed at the time
of subsurface exploration, decisions should not be
based on a report whose adequacy may have been
affected by time. Consult Coffey to be advised how
time may have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface
conditions only at those points where samples are
taken and when they are taken. Data derived from
literature and external data source review, sampling
and subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely impact
on the proposed development and recommended
actions. Actual conditions may differ from those
inferred to exist, because no professional, no matter
how qualified, can reveal what is hidden by earth, rock
and time. The actual interface between materials may
be far more gradual or abrupt than assumed based on
the facts obtained. Nothing can be done to change the
actual site conditions which exist, but steps can be
taken to reduce the impact of unexpected conditions.
For this reason, owners should retain the services of
Coffey through the development stage, to identify
variances, conduct additional tests if required, and
recommend solutions to problems encountered on site.

understand

the limitations of your report.

Your report will only give preliminary
recommendations

Your report is based on the assumption that the
site conditions as revealed through selective point
sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report
recommendations can only be regarded as
preliminary. Only Coffey, who prepared the report,
is fully familiar with the background information
needed to assess whether or not the report's
recommendations are valid and whether or not
changes should be considered as the project
develops. If another party undertakes the
implementation of the recommendations of this
report there is a risk that the report will be
misinterpreted and Coffey cannot be held
responsible for such misinterpretation.

Your report is prepared for specific
purposes and persons

To avoid misuse of the information contained in
your report it is recommended that you confer with
Coffey before passing your report on to another
party who may not be familiar with the
background and the purpose of the report. Your
report should not be applied to any project other
than that originally specified at the time the report
was issued.

Interpretation by other design
professionals

Costly problems can occur when other design
professionals develop their plans based on
misinterpretations of a report. To help avoid
misinterpretations, retain Coffey to work with other
project design professionals who are affected by
the report. Have Coffey explain the report
implications to design professionals affected by
them and then review plans and specifications
produced to see how they incorporate the report
findings.
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Important information about your Coffey Report

Data should not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in part
or altered in any way. Logs, figures, drawings, etc. are
customarily included in our reports and are developed
by scientists, engineers or geologists based on their
interpretation of field logs (assembled by field
personnel) and laboratory evaluation of field samples.
These logs etc. should not under any circumstances
be redrawn for inclusion in other documents or
separated from the report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Rely on Coffey for additional assistance

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It is
common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches to
problems that may be of genuine benefit both in time
and cost.

Responsibility

Reporting relies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are
unfounded. To help prevent this problem, a number of
clauses have been developed for use in contracts,
reports and other documents. Responsibility clauses
do not transfer appropriate liabilities from Coffey to
other parties but are included to identify where Coffey's
responsibilities begin and end. Their use is intended to
help all parties involved to recognise their individual
responsibilities. Read all documents from Coffey
closely and do not hesitate to ask any questions you
may have.

* For further information on this aspect reference should be
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts" published by the
Institution of Engineers Australia, National headquarters,
Canberra, 1987.



Figures



This page has been left intentionally blank



L 34NOI :ou 8Inby VV28622VHYMLOTD :ou josfoid eV _S_momw
NV1d NOILYO01 1S3l om > SIN o[eos

. 3

<.

AITINOL AVOH NIVIN 2€2-912 AC mu—u_.oc vi0Z 1d3S € elep z

35
IN3NdO13A3A A3SOdOHd Jos(oxd T sonoxdde

SONIMHILS 0/0 AL1 ALd NNYLSNY el aos UMeJp erep ponoidde | umesp uonduosep

lrr
— L—p—pl =¥ ...“.I.ln om =
m ulﬂ an Lt BT - . e T
" I =

L

o - ks T

ajoyaiog Aeyon @ T ; _
ajoyalog Bunsixg ® mﬂ w m
pusbaT L i,
I“ _- |.J.l|. i k&
| P h.m“___._. ’ = .ﬂ.l._.. -
=k £

ﬂ.ﬂuﬁuﬂmﬁ_




coffey'>

Computations

project no: a(}B 223 62_/41}'

sheet | of 7/

client: S{’_@—t ‘A (SD

principal: Q MLPMV\

project: 206 2%2 M o KOOJ i ) o

office: (/DNC\L r@GZ’L
date: 9 /7/ g
v SGls

checked:

location: gcg(;’m ﬂ = ﬂ \

A

\o - |
[TV |
. LN T |
- LK JIIRN NN
2 ‘ | 7\"— l_-'[\m\\ ‘ ;
N T O N O O O A R R A | o i | i = | ““'“:‘?Nr\%\cs 2Hel
/ Mj 3 TT\E 7 —_ s_rfiiiﬁééﬁ/.o‘wc\' ! \7\ |5 i) A
O - Potnx»ll'ws\pbm S SWJ&. Y B = . ?E ‘
R T HNEN | | A = o
Q;\/ Gl ucs ?4’\{0\ -+ 3'§MP(A e N — i
1 7 =T HEEEE 11 N BN
VLS - B T N O O O O O SN e , .
@Q > X =KW g'\\\’j;/\&/c{aﬂ;‘;m
—O- i ! _ N
‘(g _ - L _ 5 B
) . | 1 F\SU\/\QZ
77777 Dz/ixc,z {AA> : )
<) (O (S 1o 75 o S “e uil =< SF1 o &) i ?g/




coffey')

Computations projectno: 13 223 & ZAG sheet 7 of 2

client: {_ﬁ)f [U\'Cf office: wwaLrog&
principal: Muﬂu date: C] /q /{Q-
project: 7 | 6 — LEZ, MW, }Zﬂf ,//o—u,z-/»bﬁ ' by: S
location: SL&(Z\_ & /S checked:
o -
o il TS
5 - : odeed QA _
N R e
Q/ o _ f’o(ﬁa)‘ \WZ”"} g g s R S
i+ 'SAA“D , o 7( W S Ld—fe/cujéuﬂ. k. I | | !
B - Y0 N 14 L A B N O I T - - I L pd
S L XKL= H W s;wm/a,@w | EEEER I I I
Q . - R e T : — — — e -
-0 - HEE N IERE BE
= K - i - L . L 3
SZO— | | 7 7 ) B | B | 777,77 3 7 77j7 5 I | | < | | 7
L HEEE . | L i | BE =TT
u 9 a , Cm\ N B
Gl (0 S 20 25 R0 35 40 %S O 5 60 o< <0 79

64210 /)7-06



Appendix A - Engineering Logs



This page has been left intentionally blank



coffey')

Soil Description Explanation Sheet (1 of 2)

DEFINITION:

In engineering terms soil includes every type of uncemented
or partially cemented inorganic or organic material found in
the ground. In practice, if the material can be remoulded or
disintegrated by hand in its field condition or in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils are described in accordance with the Unified Soil
Classification (UCS) as shown in the table on Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

DENSITY OF GRANULAR SOILS

TERM DENSITY INDEX (%)
Very loose Less than 15
Loose 15-35
Medium Dense 35-65
Dense 65 - 85
Very Dense Greater than 85

MINOR COMPONENTS

TERM ASSESSMENT PROPORTION OF
GUIDE MINOR COMPONENT IN:

Trace of | Presence just detectable| Coarse grained soils:
by feel or eye, but soil <5%

properties little or no
different to general Fine grained soils:
properties of primary <15%

component.

NAME SUBDIVISION SIZE
Boulders >200 mm
Cobbles 63 mm to 200 mm

Gravel coarse 20 mm to 63 mm

medium 6 mm to 20 mm

fine 2.36 mmto 6 mm
Sand coarse 600 um to 2.36 mm
medium 200 um to 600 um

fine 75 um to 200 um

MOISTURE CONDITION

Dry Looks and feels dry. Cohesive and cemented soils
are hard, friable or powdery. Uncemented granular
soils run freely through hands.

Moist Soil feels cool and darkened in colour. Cohesive
soils can be moulded. Granular soils tend to cohere.

Wet As for moist but with free water forming on hands

when handled.

CONSISTENCY OF COHESIVE SOILS

With some| Presence easily detected
by feel or eye, soil
properties little different

Coarse grained soils:
5-12%
Fine grained soils:

UNDRAINED
TERM STRENGTH
Su (kPa)

FIELD GUIDE

Very Soft <12

Very Stiff| 100 - 200

A finger can be pushed well into the
soil with little effort.

Soft 12-25 A finger can be pushed into the soil
to about 25mm depth.

Firm 25-50 The soil can be indented about 5mm
with the thumb, but not penetrated.

Stiff 50 - 100 The surface of the soil can be

indented with the thumb, but not
penetrated.

The surface of the soil can be marked,
but not indented with thumb pressure.

Hard >200 The surface of the soil can be marked
only with the thumbnail.
Friable - Crumbles or powders when scraped

by thumbnail.

to general properties of 15-30%
primary component.

SOIL STRUCTURE
ZONING CEMENTING

Layers Continuous across | Weakly Easily broken up by
exposure or sample. | cemented hand in air or water.

Lenses Discontinuous Moderately Effort is required to
layers of lenticular | cemented break up the soil by
shape. hand in air or water.

Pockets Irregular inclusions
of different material.

GEOLOGICAL ORIGIN
WEATHERED IN PLACE SOILS

Extremely Structure and fabric of parent rock visible.
weathered
material

Residual soil  Structure and fabric of parent rock not visible.

TRANSPORTED SOILS
Aeolian soil Deposited by wind.

Alluvial soil Deposited by streams and rivers.
Colluvial soil  Deposited on slopes (transported downslope
by gravity).

Fill Man made deposit. Fill may be significantly
more variable between tested locations than
naturally occurring soils.

Lacustrine soil Deposited by lakes.

Marine soil Deposited in ocean basins, bays, beaches

and estuaries.
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Soil Description Explanation Sheet (2 of 2)

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
(Excluding particles larger than 60 mm and basing fractions on estimated mass) usc PRIMARY NAME
€ ) . L .
o £ () Wide range in grain size and substantial GW GRAVEL
£o| Z@m 2 o5 | amounts of all intermediate particle sizes.
© QujuzECS
€ ne S (—_‘) @ = O | Predominantly one size or a range of sizes GP GRAVEL
S o E O with more intermediate sizes missing.
Q >S5
n© <o pno e ) e
=5 T % S| OWS .. . Non-plastic fines (for identification GM SILTY GRAVEL
B€e|d|®LeluZ 85 8 | procedures see ML below)
0%ElQ| eg|zLo2sE
22w < = & & ' | Plastic fines (for identification procedures GC CLAYEY GRAVEL
E 2 1= gl =< see CL below)
Sc|E =
O%58|g E , o .
wes| 2 o€ Wide range in grain sizes and substantial SW SAND
@ 58 % o § "O) o o 4 | amounts of all intermediate sizes
< 95 S| LZEC QO
OXs|2 Qclagiss
(@] f% - q>, 2 _tcc\! (@] 5) S6& Predominantly one size or a range of sizes SP SAND
c ©° 8 o= with some intermediate sizes missing.
= E|1Zacl
= S|S<T n o e ) -
o B ce 115 .. — | Non-plastic fines (for identification SM SILTY SAND
= + S G| RZTED
(<} 2 < Q=5 5 o | procedures see ML below).
= 2 ColzwL 85C
E| 55/3Eg6%
@ =L = 2— ® O | plastic fines (for identification procedures SC CLAYEY SAND
2 o = see CL below).
§ IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
é £ 3 o DRY STRENGTH | DILATANCY TOUGHNESS
Z¥ f, 2 % £ 3| None to Low Quick to slow None ML SILT
=2~ |E | D=¢
O=9|a -8
252 2| 5 5% | Mediumto High | None Medium cL CLAY
Usge|5a8
E 58 o | D Low to medium Slow to very slow Low OL ORGANIC SILT
=| O
(OB g o *
% Qao|Z |3 = 3| Low to medium Slow to very slow Low to medium MH SILT
Ts2l |2ES
SE| | & 2F| High None High CH CLAY
L m o)
oo |55§
= % &/ Medium to High None Low to medium OH ORGANIC CLAY
[
HIGHLY ORGANIC Readily identified by colour, odour, spongy feel and Pt PEAT
SOILS frequently by fibrous texture.
e Low plasticity — Liquid Limit W_less than 35%. ® Medium plasticity - W|_between 35% and 50%.
COMMON DEFECTS IN SOIL
TERM DEFINITION DIAGRAM TERM DEFINITION DIAGRAM
PARTING | A surface or crack across which the SOFTENED| A zone in clayey soil, usually adjacent
soil has little or no tensile strength. ZONE to a defect in which the soil has a
Parallel or sub parallel to layering higher moisture content than elsewhere.
(eg bedding). May be open or closed.
JOINT A surface or crack across which the soil TUBE Tubular cavity. May occur singly or as one
has little or no tensile strength but which is of alarge number of separate or
not parallel or sub parallel to layering. May inter-connected tubes. Walls often coated
be open or closed. The term ‘fissure' may with clay or strengthened by denser packing
be used for irregular joints <0.2 m in length. of grains. May contain organic matter
SHEARED | Zone in clayey soil with roughly TUBE Roughly cylindrical elongated body of soil
ZONE parallel near planar, curved or undulating CAST different from the soil mass in which it
boundaries containing closely spaced, occurs. In some cases the soil which
smooth or slickensided, curved intersecting makes up the tube cast is cemented.
joints which divide the mass into lenticular
or wedge shaped blocks.
SHEARED | A near planar curved or undulating, smooth, INFILLED | Sheet or wall like body of soil substance
SURFACE | polished or slickensided surface in clayey SEAM or mass with roughly planar to irregular
soil. The polished or slickensided surface near parallel boundaries which cuts
indicates that movement (in many cases through a soil mass. Formed by infilling of
very little) has occurred along the defect. open joints.
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Rock Description Explanation Sheet (1 of 2)

homogenous material, may be isotropic or anisotropic.

more substances with one or more defects.

DEFINITIONS: Rock substance, defect and mass are defined as follows:

Rock Substance In engineering terms roch substance is any naturally occurring aggregate of minerals and organic material which cannot be
disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive terms. Effectively

The descriptive terms used by Coffey are given below. They are broadly consistent with Australian Standard AS1726-1993.

Defect Discontinuity or break in the continuity of a substance or substances.
Mass Any body of material which is not effectively homogeneous. It can consist of two or more substances without defects, or one or

SUBSTANCE DESCRIPTIVE TERMS:

ROCK NAME Simple rock names are used rather than precise
geological classification.

PARTICLE SIZE Grain size terms for sandstone are:
Coarse grained  Mainly 0.6mm to 2mm
Medium grained Mainly 0.2mm to 0.6mm
Fine grained Mainly 0.06mm (just visible) to 0.2mm

FABRIC Terms for layering of penetrative fabric (eg. bedding,
cleavage etc. ) are:
Massive No layering or penetrative fabric.
Indistinct Layering or fabric just visible. Little effect on properties.
Distinct Layering or fabric is easily visible. Rock breaks more

easily parallel to layering of fabric.

CLASSIFICATION OF WEATHERING PRODUCTS

Term  Abbreviation Definition
Residual RS Soil derived from the weathering of rock; the
Soil mass structure and substance fabric are no

longer evident; there is a large change in
volume but the soil has not been significantly

transported.
Extremely Xw Material is weathered to such an extent that it
Weathered has soil properties, ie, it either disintegrates or
Material can be remoulded in water. Original rock fabric
still visible.
Highly HW Rock strength is changed by weathering. The
Weathered whole of the rock substance is discoloured,
Rock usually by iron staining or bleaching to the

extent that the colour of the original rock is not
recognisable. Some minerals are decomposed
to clay minerals. Porosity may be increased by
leaching or may be decreased due to the
deposition of minerals in pores.

Moderately MW The whole of the rock substance is discoloured,
Weathered usually by iron staining or bleaching , to the
Rock extent that the colour of the fresh rock is no

longer recognisable.

Slightly SW Rock substance affected by weathering to the
Weathered extent that partial staining or partial
Rock discolouration of the rock substance (usually by

limonite) has taken place. The colour and
texture of the fresh rock is recognisable;
strength properties are essentially those of the
fresh rock substance.

Fresh Rock FR Rock substance unaffected by weathering.

Notes on Weathering:

1. AS1726 suggests the term "Distinctly Weathered" (DW) to cover the range of
substance weathering conditions between XW and SW. For projects where it is
not practical to delineate between HW and MW or it is judged that there is no
advantage in making such a distinction. DW may be used with the definition
given in AS1726.

Where physical and chemical changes were caused by hot gasses and liquids
associated with igneous rocks, the term "altered" may be substituted for
"weathering" to give the abbreviations XA, HA, MA, SA and DA.

N

ROCK SUBSTANCE STRENGTH TERMS

Term Abbrev- Point Load Field Guide
iation  Index, ls(50)
(MPa)

VeryLow VL Lessthan0.1 Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knife;
pieces up to 30mm thick can
be broken by finger pressure.

Low L 0.1t00.3  Easily scored with a knife;
indentations 1mm to 3mm
show with firm bows of a
pick point; has a dull sound
under hammer. Pieces of
core 150mm long by 50mm
diameter may be broken by
hand. Sharp edges of core
may be friable and break
during handling.

Medium M 0.3t01.0  Readily scored with a knife; a
piece of core 150mm long by
50mm diameter can be
broken by hand with difficulty.

High H 1t03 A piece of core 150mm long
by 50mm can not be broken
by hand but can be broken
by a pick with a single firm
blow; rock rings under
hammer.

Very High VH 3to10 Hand specimen breaks after
more than one blow of a
pick; rock rings under
hammer.

Extremely EH Morethan 10 Specimen requires many

High blows with geological pick to
break; rock rings under
hammer.

Notes on Rock Substance Strength:

. In anisotropic rocks the field guide to strength applies to the strength
perpendicular to the anisotropy. High strength anisotropic rocks may
break readily parallel to the planar anisotropy.

. The term "extremely low" is not used as a rock substance strength
term. While the term is used in AS1726-1993, the field guide therein
makes it clear that materials in that strength range are soils in
engineering terms.

. The unconfined compressive strength for isotropic rocks (and
anisotropic rocks which fall across the planar anisotropy) is typically
10 to 25 times the point load index Is(50). The ratio may vary for
different rock types. Lower strength rocks often have lower ratios
than higher strength rocks.
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Rock Description Explanation Sheet (2 of 2)

Notes on Defects:

2. Partings and joints are not usually shown on the graphic log unless considered significant.
3. Sheared zones, sheared surfaces and crushed seams are faults in geological terms.

1. Usually borehole logs show the true dip of defects and face sketches and sections the apparent dip.

COMMON DEFECTS IN Diagram Map Graphic Log DEFECT SHAPE TERMS
ROCK MASSES Symbol (Note 1) Planar The defect does not vary in
Term Definition orientation
Parting A surface or crack across which the Curved The defect has a gradual
rock has little or no tensile strength. change in orientation
Parallel or sub parallel to layering
(eg bedding) or a planar anisotropy Undulating The defect has a wavy surface
in the rock substance (eg, cleavage).
May be open or closed. Stepped The defect has one or more
well defined steps
Joint A surface or crack across which the Irregular The defect has many sharp
rock has little or no tensile strength. changes of orientation
but which is not parallel or sub 60
parallel to layering or planar \ Note: The assessment of defect shape is partly
anisotropy in the rock substance. influenced by the scale of the observation.
May be open or closed. (Note 2)
ROUGHNESS TERMS
Slickensided Grooved or striated surface,
usually polished
Sheared  Zone of rock substance with roughly
Zone parallel near planar, curved or Polished Shiny smooth surface
(Note 3)  ndulating boundaries cut by
closely spaced joints, sheared 35 2 s Smooth Smooth to touch. Few or no
surfaces or other defects. Some of )f/ 54 surface irregularities
the defects are usually curved and "
intersect to divide the mass into Rough Many small surface iregularities
lenticular or wedge shaped blocks. (amplitude generally less than
1mm). Feels like fine to coarse
sand paper.
Sheared A near planar, curved or undulating 40 Very Rough  Many large surface
Surface surface which is usually smooth, Od = irregularities (amplitude
(Note 3) polished or slickensided. % ro generally more than 1mm).
> Feels like, or coarser than very
coarse sand paper.
Crushed  Seam with roughly parallel almost COATING TERMS
Seam planar boundaries, composed of Clean No visible coating
(Note 3)  disoriented, usually angular
fragments of the host rock Stained No visible coating but
substance which may be more surfaces are discoloured
weathered than the host rock. The
seam has soil properties. Veneer A visible coating of soil or
mineral, too thin to measure;
may be patchy
Infilled Seam of soil substance usually with Coating A visible coating up to Tmm
Seam distinct roughly parallel boundaries thick. Thicker soil material is
formed by the migration of soil into usually described using
an open cavity or joint, infilled appropriate defect terms (eg,
seams less than 1mm thick may be infilled seam). Thicker rock
described as veneer or coating on strength material is usually
joint surface. described as a vein.
BLOCK SHAPE TERMS
Blocky Approximately
Extremely Seam of soil substance, often with equidimensional
Weathered gradational boundaries. Formad by .
Seam weathering of the rock substance in Tabular Thickness much less than
place. length or width
Columnar Height much greate than

cross section
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Borehole ID. BHCO0O1
. . sheet: 1 of 2
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 18 Aug 2014
principal: date completed: 18 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363681; N: 6318592 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 7.70 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
s . s material description ~£ hand structure and
=] ] samples & 5 o = o c gg penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| g3 meter
£a S 5] E = = a2 colour, secondary and minor components 2T | 32 kPal
o 4] 2 = o g (kPa)
Q5 =1 5] - @ [ < = 95 52 |cooe
ED | e | = i3 © ) S o £ o 8¢ |8ggs8
Bl TOPSOIL: Sandy CLAY low plasticity, dark >Wp T T T TopsoiL ]
{1 - h brown, fine grained sand, some roots, some glass [N ]
[ ] i and rubbish at surface. [l 1
2 ! | R ]
2 [ L7 [l i
“ } CH CLAY: high plasticity, pale grey and pale brown, Wp St } } } } RESIDUAL SOIL R
N SPT 1.0 trace of fine grained sand, trace of roots. RN ]
3, L i ]
LY [ 25/130mm [N
I \_N*=R / 1 SANDSTONE fine - medium grained, pale grey. D VD | | || | | EXTREMELY WEATHERED B
|| i Trace fragments of tuff recovered by auger, very R ROCK ]
= Le low strength. Recovered as Clayey Sand. ER |
L | R 1
2.0 —
: } Becoming orange-red. } } } } 1
ol % | [l ]
[ g [l —
R 31/ffE.T . SANDSTONE fine - medium grained, orange red, M RN .
Ll s el I | some fine subrounded gravel, very low strength. LU ]
Recovered as Clayey Sand. ]
L] 3.0 [l |
[ ] [l 7
1 [l i
Il e [l ]
|11 | [l i
e 4 | [l ]
|11 [l i
zZi SPT 4.0 - - - [l ]
i 50 SANDSTONE fine - medium grained, orange, red M-WwW ER B
o r | and pale grey, very low strength. Recovered as ]
L] \M i Clayey Sand. N ]
[ 1 [l —
= 4 W ,
a8 [ [l
L3 |
Tl . NN 1
] [l ]
5.0 —
[ [l E
[ 11 [ T [l ]
. 1 RN ]
11 SPT ] [l 7]
i 0 2 RN ]
N*=R . h
[ |1 \—/ [l i
[ 1 6.0 [l —
[ |1 L | [l ]
[ 1 [ 7
[ [ ]
11 ] SANDSTONE high plasticity, pale grey and pale VSt ||| ]| B
Pl ri i brown, very low strength. Recovered as Clayey RN ]
] Sand. NN .
ol BT 7.0 - : [T E
20 SANDSTONE medium - coarse grained, VD R
o)1 \ ner /I h subrounded grains, orange brown, some clay, very [ ]
= | low strength. Recovered as Clayey Sand. [ i
|11 ] [ ]
|1 o [ E
L] T [ ]
Ll L
method support samples & field tests classif_ilccz:tion .s¥.rnbo| & consistency / relative density
AD  auger drilling* M mud N il B bulk disturbed sample bsm deschle.fl.og S very soft
AS  auger screwing* C casing D disturbed sample cl as.i otn g'et S soft
RR  roller/tricone penetration E environmental sample assilication System F firm
W washbore o Ss split spoon sample St stiff
CT  cable tool no resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger ranging to HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-Oct-12 water N* SPT - sample recovered w wlet sic limit VL very loose
v Vit —|level on date shown Nc SPT with solid cone W I’i)qelljsidclimit L loose
T; g? L'r':[ by <uff > | water inflow S vane shear; peak/remouded (kPa) MD medium dense
A'DfTOW” y suftix & water outflow R refusal ) D dense
€.g. HB hammer bouncing VD very dense
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Borehole ID. BHCO0O1
. . sheet: 2 of 2
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 18 Aug 2014
principal: date completed: 18 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363681; N: 6318592 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 7.70 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
5 . s material description ~£ hand structure and
I~ B samples & S S ® °c &5 | penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| &% meter
£a S 9] £ S = ] colour, secondary and minor components Z=] 32 (kPa)
ss| & | g 2| 8] €| 8& 25| 55
Bl nao| 3 x o S} ) o 8% | 8888
Bl SANDSTONE medium - coarse grained, w | vb | T TT]EXTREMELY WEATHERED i
] r 1 subrounded grains, orange brown, some clay, very 111 ]RrROCK ]
[ ] 1 | low strength. Recovered as Clayey Sand. [ 1] ]
| - (continued) RN ]
|- 9,25 |1 ] CLAYSTONE grey, XW, very low strength, RN ]
ol 30/105mm E remoulds to CLAY, high plasticity, H-Fb. R g
N*=R —— i
I — 9.0 [l —]
[ | ] [N ]
I ——— [l E
|- T—4 [l N
Il L . [l R
I 2 —— [l ]
Il —— [l E
I SBT 10.0———1 [ 11 ]
[ 22, L 1= [l E
I 30/105mm i (1] E
\ﬂ/ B |
[l - — - [l —
I L3 ] [l |
[ 1T [T 1
|1 1104 [l _
M 11 | | [l ]
z
i i |
L spr 41— SILTSTONE: dark grey, XW-HW, estimated very ' 11 EXTREMELY TO HIGHLY i
I sori0emmA 4 1 — low strength, remoulds to CLAY. |11l | WEATHERED ROCK 1
[ \ N*=R / T [l i
[ 120+ _ | [l N
|- - 4 — [l i
Il |— 1 [l ]
|1 - [l —
| 1= 11 ]
s _ |
I 4 | [l E
Hl 1304 — [l B
I+ SPT ' — [l E
T 14, L 4+ — CLAYSTONE pale grey, remoulds to clay. [ E
30/50mm — — E
Il \N*=R | g 7 [l R
I i [l B
I -6 - — - [l R
I == [l ]
[ 1404 — [N —
I+ L I [l ]
[l - — | [ b
= § E—— RN 1
[ ] SPT . Borehole BHCO1 terminated at 14.5 m [ .
30/60mm (| _7 ' R ,
[ N*=R | ]
[ [ i
15.0— —
[ [ i
[ r h [ ]
[ 7 [ 4
[ i [ ]
[ -8 [ E
[ T [ ]
Ll | 4
method support samples & field tests classif_ilc;tion .s¥.rnbo| & consistency / relative density
AD  auger drilling* M mud N il B bulk disturbed sample bsm deschle.fl.og S very soft
AS  auger screwing* C casing D disturbed sample cl as.i otn g'et S soft
\?IR roIIe}:/tt)ncone penetration E environmental sample assitication System F firm
washbore B Ss split spoon sample St stiff
CT cable tool =2 resistance Uttt undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger {2&95'2?'0 HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-Oct-12 water N* SPT - sample recovered w Wlelti limit VL very loose
vV Vit = level on date shown Nc SPT with solid cone Wlp I’i)qelljsidclimit L loose
T g? L‘r':[ by sufi »— | water inflow VS vane shear; peak/remouded (kPa) MD medium dense
*  bit shown by suffix R refusal D dense
——| water outfl
e.g. AD/T water outfow HB hammer bouncing VD very dense
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Hole ID. BHCO0O1
. . sheet: 1of1
Piezometer Installation Log oectro.  GEOTWARA22362AA
client: STERLINGS PTY LTD date started: 18 Aug 2014
principal: date completed: 18 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363681; N: 6318592 (MGA94 )
equipment type: FG101, Truck mounted

surface elevation: 7.70 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF PIEZOMETER INSTALLATION LOG GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:22

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information | material substance piezometer construction details
o material name bore construction license:
< T o drilling company:
88| .|| = | 2 driller:
cglz| £ 5|8 o drilrs permit no.
£z S| 2 3 5 z riller's permit no.:
} . TOPSOIL: Sandy CLAY M @%
> ] % % Cuttings E
2 i ]
1 CLAY A Q{ﬂ [ Q{ﬂ ,
s ] SANDSTONE i5om 1
2 — —
~ ]
E ] 1
g L ] Sand
] 3] ]
4 : ]
47 —
] 4.50 m i
5 ; .
Lo ] ]
6 — —
7-] |
= 1
£ o ] |
Q 8 |
- 1 — cLavstone 1
g | .
j I Cuttings E
Lo =1
04— _—_ ]
14— -
L 1— 1 sitsTone i
12 | —
13 ; - }
J——1 CLAYSTONE
-6 =—1
14 -
+ ] Borehole BHCO1 terminated at
15— 1450 m i
-8 ] ]

method & support
see engineering log for details
water
10-Oct-12, water
level on date shown

water inflow
complete drilling fluid loss
partial drilling fluid loss

water pressure test result
&| (ugeons) for depth

interval shown

A
F
—<
—

graphic log / core recovery

core recovered
(graphic symbols
indicate material)

no core recovered

ID

type

stick up & RL

tip depth & RL

install. date water level

BH1

standpipe piezo.

0.00m 7.70 m AHD

450 m 3.20 m AHD
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Borehole ID. BHCO02
. . sheet: 1of 1
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 19 Aug 2014
principal: date completed: 19 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363712; N: 6318588 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 3.60 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
s . S material description ~£ hand structure and
=] ] samples & 5 o = o c gg penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| g3 meter
£a S 3 E £ = oa colour, secondary and minor components 2T | B3 (kPa)
TS| & | § S| 8]l |88 o5 | 58
ED | e | = 14 ° [S) R £ 0 8¢ |8ggs8
Bl - TOPSOIL: SILT: medium to high, dark brown, w T T T TopsoiL ]
] 1 some coarse grained sand and fine grained. [l 1
| L O
> - ’ -
é z ] SC Clayey SAND fine to medium grained, pale grey, <Wp | VD || || | | RESIDUAL SOIL —
| r3 ] orange and red, some fine subrounded gravel. RN ]
L 1 11 1
e - 1o _ BEN
[ 16 - Borehole BHCO2 terminated at 1.0 m [ 1] k
[ 1] 24/110mm [l §
\ﬂ/ 1 ]
[ 1] [l ]
[ 1] 2 . [l .
[ 1] ] [l ]
[ 1] [l .
[ 1] L 2.0 [l 7]
[ 1] . [l .
[ 1] ] [l ]
[ 1] [l —
[ 1] I ] [l ]
[ 1] 1 [l 1
N 30 NN ]
[ 1] r [l 1
[ 1] [l ]
[ 1] 1 [l B
[ 1] Lo ] [l ]
N | R ]
[ 1] [l ]
[ 1] | 4.0 [l ]
[ 1] i [l §
1 | BEN 1
[ 1] [l -
[ 1] r1 1 [l ]
[ 1] . [l .
[ 1] [l i
5.0 —
[ 1] = [l .
[ 1] ] [l ]
[ 1] . [l .
[ 1] L, ] [l ]
[ 1] [l 1
[ 1] ] [l ]
[ 1] 6.0 [l —
[ 1] [ ] [l 1
[ 1] 11 1
[ 1] 11 ]
[ 1] -3 R 11 ]
[ 1] ] 11 ]
[ 1] 11 i
7.0 —
[ 1] L 11 i
[ 1] 1 11 1
| [ 1] i 11 §
\ [ 1] 11 7]
L.a | i
[ 1] 11 §
[ 1] 1 11 1
Ll L
8 lassification symbol & f : f
method support samples & field tests ¢ id ioti consistency / relative density
i ; ) soil description
AD  auger drilling* M mud N il B bulk disturbed sample b Id Ulp.fl. d S very soft
AS augers_crewmg* C casing D disturbed sample o as.i otn rglet s soft
RR  roller/tricone penetration E environmental sample assilication System F firm
W washbore e ss split spoon sample St stiff
CT  cable tool no resistance U## undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger ranging to HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-12 water N* SPT - sample recovered w Wlelti limit VL very loose
vV Vit = |level on date shown Nc SPT with solid cone Wlp I’i)qelljsidclimit L loose
T TChit ) > | water inflow VS vane shear; peak/iremouded (kPa) MD medium dense
bit shown by suffix water outfiow R refusal D dense
e.g. AD/T HB hammer bouncing VD very dense




coffey ¢

Borehole ID. BHC02B
. . sheet: 1 of 2
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 21 Aug 2014
principal: date completed: 21 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363714; N: 6318588 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 8.60 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
s . S material description ~£ hand structure and
=] ] samples & 5 o = o c gg penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| g3 meter
£a S 3 E £ = 28 colour, secondary and minor components 2T | B2 (kPa)
Q5 =1 5] - @ [ © S 95 52 |cooe
ED | e | = i3 © ) S o £ o s | g8¢g¢g
Bl - TOPSOIL: Sandy SILT medium to high, dark M T T T TopsoiL ]
{1 h brown, fine grained sand, some fine grained gravel, [N 1
[ ] | some roots. RN ]
R " | RN .
[ S [l
111 1 SC | Clayey SAND fine to coarse grained, pale D D | | | | | RESIDUAL SOIL R
am 101 grey-white, orange and red, some fine grained [ ]
. Je— : subrounded gravel. L] |
] [ 1 N 1
N*=21 ] ]
] [l ]
[ 1 L7 . [l .
I 1 NN 1
1 [l .
| || 20 R N
] WL MB
I ] [T ]
I [l —
L SPT 16 1 R ]
N s . 1 .
N*=12 i
o 30 NN ]
I - NN 1
I [l ]
I . [T ]
B s | BEN 1
| 3.6-4.0m Becoming dark red. [ ] R
ol .« ) f
a z 0 ]
T Pl >We 1] ]
4,5,10 N ]
|1 N*=15 i [T ]
I [l -
O L, | NN i
I 1 [l §
I [l 1
5.0 —
I F [l E
I ] [l ]
I 1 RN ]
Ll STl ] SANDSTONE medium to coarse grained, pale vD | | Il [EXTREMELY WEATHERED |
L . grey and red, very low strength, remoulds to I 11| rOCK ]
25/100mm - ]
11 ONreR [ CLAYEY SAND, medium to coarse grained, some [l ]
[ 6.0 fine gravel. [ —
1 [ ] [l 1
1 11 1
[ 1] 11 ]
[ 2 : N ]
11 ] 11 ]
[1 11 i
LI P ser 707 i NN ingi g
20 - At 7.0m, becoming pale brown-yellow. w Auger bringing up water. E
L 17/120mm LT ,
1] \ HB | E 11 ]
N*=R -
1 | F1 1+ CLAYSTONE pale grey, some red, very low <Wp H } } } } 1
o —— strength, easily remoulds to CLAY, low plasticity. R ]
Ll —— | i
method support samples & field tests classif_ilccz:tion .s¥.rnbo| & consistency / relative density
AD  auger drilling* M mud N il B bulk disturbed sample bsm deschle.fl.og S very soft
AS  auger screwing* C casing D disturbed sample cl as.i otn g'et S soft
RR  roller/tricone penetration E environmental sample assilication System F firm
W washbore e SS split spoon sample St stiff
CT cable tool no resistance U## undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger ranging to HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-12 water N* SPT - sample recovered w Wlelti limit VL very loose
v Vit —|level on date shown Nc SPT with solid cone W I’i)qelljsidclimit L loose
T g? L'r':[ by <uff > | water inflow VS vane shear; peak/iremouded (kPa) MD medium dense
* it shown by suffix
AT y & water outflow R refusal ) D dense
eg. HB hammer bouncing VD very dense




coffey

Borehole ID. BHC02B
. . sheet: 2 of 2
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 21 Aug 2014
principal: date completed: 21 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363714; N: 6318588 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 8.60 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
s . S material description ~£ hand structure and
=] ] samples & 5 o = o c gg penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| &% meter
£a S 5] £ S = ] colour, secondary and minor components 2T | B3 (kPa)
TS| & | § S| 8]l |88 o5 | 58
ED | e | = 14 ° [S) R £ 0 8¢ |8ggs8
B F - — - CLAYSTONE pale grey, some red, very low <wp | H | T TTTEXTREMELY WEATHERED ]
] 1= strength, easily remoulds to CLAY, low plasticity. 111 ]RrROCK ]
[ 1 (continued) (1] ]
[ 1 —— [l N
L] U j — RN 1
7,16, 24 [ — ]
1 N*=40 1T=——1 [l ]
N 9.0~ L ]
[ r +——- [l ]
] —— [l E
] ] ] [l ]
[ 1 b1 1 [l e
)1 +——- [l ]
N — [l .
[ pe— 7 [l ]
L] 8,13, 21 a N ]
b N*=34 E=4 RN i
i o - — | [l
a I
< 1 -2 1+ 4 CLAYSTONE grey-brown, highly weathered, very [ HIGHLY WEATHERED ROCK B
i l low strength, can be remoulded to CLAY. RN ]
L] 10— NN _
2 - j [l ]
L ] RN ]
o +—1 [T ]
e spT L3 +— [l i
[ | 8,12, 20 — [T 1
i ek g — RN 1
n 12.0———- ) N ]
i - - — At 12.0m, becoming pale grey, moderately to RN k
o T sightly weathered. RN ]
1 | [l .
TN L | 7 [l ]
L] 4+ — [l e
s [ 1 13.0-—1 [l B
Ll SPT I LI i
] 6,11, 18 j [T ]
N*=29 — —
L] 4+ [l R
5 —— _
11 L5 1—— [l |
@ 17 —— [T 1
b1 T+—- [l ]
e b 140~ RN -
[0 | =7 [l ]
[ —— 11 R
(. ] Borehole BHC02B terminated at 14.35 m || || | SPT splits base. ]
L 6 1 N :
[ 1] i [ ]
[ 1] 11 ]
15.0— —
[ 1] L [ ]
[ 1] ] 11 ]
[ 1] 4 11 .
[ 1] 11 N
L7 i i
[ 1] 11 .
[ 1] ] 11 ]
Ll Ll
method support samples & field tests c|a55|f_||r:§t|on .s¥.rnbo| & consistency / relative density
AD  auger drilling* M mud N il B bulk disturbed sample bsm deschle.fl.og S very soft
AS augers_crewmg* C casing D disturbed sample o as.i otn rglet s soft
RR  roller/tricone penetration E environmental sample assitication System F firm
W washbore e ss split spoon sample St stiff
CT  cable tool no resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger ranging to HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-12 water N* SPT - sample recovered w wlet sic limit VL very loose
v Vit —|level on date shown Nc SPT with solid cone W I’i)qelljsidclimit L loose
T TChit ) > | water inflow VS vane shear; peak/iremouded (kPa) MD medium dense
bit shown by suffix water outfiow R refusal D dense
e.g. AD/T HB hammer bouncing VD very dense




coffey ¢

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 24/09/2014 10:53

CDF 0 9 04BA.GLB Lo

Borehole ID. BHCO03
E . . L B h I sheet: 1of 1
ngineering Log orenole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 21 Aug 2014
principal: date completed: 21 Aug 2014
project.. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB
position: E: 363693; N: 6318633 (MGA94 ) surface elevation : 2.20m (AHD) angle from horizontal: 90°
drill model: FG101 mounting: Truck hole diameter : 100 mm
drilling information material substance
s . s material description ~£ hand structure and
=] ] samples & 5 o = o c ?’ & | penetro- additional observations
35 g fieldtests | ~ | <= L 235 SOIL TYPE plasticity or particle characteristic, 58| g3 meter
< g 5 g A3 £ = oa colour, secondary and minor components Rl 22 KPa)
° S a 5] 4 g « g E o5 58 (kPa)
EB| iael| x| 8 5 | oo E8 | 8¢ |8
I TOPSOIL: Clayey SAND fine - medium grained, M ! TOPSOIL ]
[ r2 h dark brown, trace fine angular gravel of siltstone, \ 1
[ i some silt fines. \ ]
[ | _
[ L i \ i
I ] \ 1
[ 1.0 S \ —
| SPT SC Clayey SAND fine - medium grained, dark brown, W L | -
|| 1,2,2 1 1 some silt fines, trace roots. | ]
N*=4 i ]
[ \ ]
| 1 \ 1
[ r ] \ ]
[ \ ]
N 20 \ ]
[ o . \ 1
[ ] \ ]
H T T \
. SPT 41— 7 SILTSTONE: yellow-pale brown, extremely to | EXTREMELY TO HIGHLY 1
5 2 i 6,11,6 1 high weathered, very low strength, some 40° joints | WEATHERED ROCK ]
< N*=17 ] visible, can be remoulded to silt. i
L] | — \ ]
3o |
L] . 1 ! 1
1 - ] \ ]
L] 1= \ E
1] 11— ] \ 1
|1 r 1 \ 1
BN — | ]
I O~ T AV STONE e mrer i e e~ T T \ .
. SPT —— CLAYSTONE purple grey and pale grey, | R
6,10,13 -2 =1 extremely to highly weathered, very low strength, ]
] N*=23 - can be remoulded to clay. ‘ ]
1 7 \ -
. L =7 \ ]
] +— \ .
=N ] | i
50{1—-—7 —
1 ] \ .
L e | - \ ]
L ) — ! §
LI SPT 1——7 At 5.5m, becoming highly weathered. | k
L 7,12, 21 I ‘ ]
[l N*=33 ) ‘ ]
P 6.0 Borehole BHCO3 terminated at 5.95 m ‘ ]
|| - | \ i
Il 1 ! 1
[ 1] \ ]
1 | . | ]
[ 1] ] \ ]
[ 1] \ i
N 0 \ i
NN s 1 ‘ ]
[ 1] i \ §
[ 1] ] ‘ ]
[ 1] = \ E
[ 1] ) \ ]
Ll !
method support samples & field tests °|a55”_ica“°n .sy.mbol & consistency / relative density
AD auger drilling* M mud N nil B bulk disturbed sample soil descrlp.tl.on S very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
RR  roller/tricone enetration E environmental sample Classification System F firm
W washbore P e ss split spoon sample St stiff
CT cable tool no resistance U## undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger ranging to HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-12 water N* SPT - sample recovered w wlet sic limit VL very loose
v Vit — | level on date shown Nc SPT with solid cone Wlp ﬁqisltﬁm':ﬂ' L loose
T TChbit ) > | water inflow VS vane shear; peak/iremouded (kPa) MD medium dense
*  bit shown by suffix water outfiow R refusal D dense
e.g. AD/T HB hammer bouncing VD very dense




coffey

Borehole ID. BHC04
. . sheet: 1of 1
Engineering Log - Borehole project no. GEOTWARA22382AA
client: STERLINGS PTY LTD date started: 21 Aug 2014
principal: date completed: 21 Aug 2014
projec. PROPOSED COMMERCIAL AND RESIDENTIAL DEVELOPMENT logged by: AWJ
location: 216-232 MAIN ROAD, TOUKLEY checked by: SGB

position: E: 363726; N: 6318645 (MGA94 )
drill model: FG101, Truck mounted

surface elevation: 1.40 m (AHD)

angle from horizontal: 90°

hole diameter : 100 mm

g COF BOREHOLE: NON CORED GEOTWARA22382AA.GPJ <<DrawingFile>> 09/09/2014 16:21

CDF 0 9 04BB_MW LOGS.GLB Lo

drilling information material substance
s . & material description ~£ hand structure and
=] ] samples & 5 o = = ) » o c §§ penetro- additional observations
3E § _ field tests £ pet 2 = 3 SOIL TYPE plasticity or particle characteristic, 5 2 2 o meter
% 2 g % : = s § = colour, secondary and minor components g'g ’gi (kPa)
EB| iae| = x| 3 5 | ca E8 | 8¢ | 8888
I SM | Silty SAND fine - medium grained, dark grey. M |[vL-L| I TTTTALLUVIUM/ TOPSOIL ]
} } L, 70 ol sP Gravelly SAND fine - coarse grained, grey, } } } } ALLUVIUM i
|| o . o subangular gravel, trace fines. RN ]
I SP SAND: coarse grained, orange-brown, trace fine w LI B
[ | 1 gravel, some fines. [l ]
[ 1.0 [l -
! ZS§T7 I+ CLAYSTONE pale grey, some orange, extremely D VSt L EXTREMELY TO HIGHLY R
= N*=12 ] to highly weathered, very low strength, can be I WEATHERED ROCK 1
L] o T4 remoulded to clay. LI ]
] N [l .
1 =—7 [l ]
] H —— [l .
[ ] [l 1
= i |
s I SPT 1T CLAYSTONE purple grey, some pale grey, highly (1] R
a8 z 5,9,14 [ ] weathered, very low strength. 1
< I N*=23 17 [l 1
bl ] BN N
| - [l 1
|1 ] [l ]
|1 -2 i [l 1
I . BN -
I 7 [T ]
I L ] [l ]
L ] NN .
| SPT | - RN 1
57,14 - — | . .
] N*=21 [ ] At 4.2m, becoming pale grey, moderately to slightly [ 1] 1
I -3 T weathered. R N
|1 T=——7 [T ]
I I [l .
|- r L [l 1
L R — 1] |
I =7 [l 1
L - +-1 NN .
[T SPT E=4 [l ]
1 11, 19, ] [l ]
L 25/130mm i —— LI ]
[ 1] 6.0 Borehole BHCO4 terminated at 5.9 m [ —
[ 1] ] [l 1
[ 1] 11 1
|1 = 1 RN 7
[ 1] 1 11 1
[ 1] ] 11 ]
[ 1] r 11 i
N 707 IR ]
[ 1] 1 11 1
[ 1] L6 i 11 §
[ 1] ] 11 7]
[ 1] 11 §
[ 1] B 1 11 ]
Ll |
method support samples & field tests °|a55”_ica“°n .sy.mbol & consistency / relative density
AD auger drilling* M mud N nil B bulk disturbed sample soil descrlp.tl.on S very soft
AS augers_crewing* C casing D disturbed sample bas.e.d on Unified s soft
RR  roller/tricone penetration E environmental sample Classification System F firm
W washbore e ss split spoon sample St stiff
CT cable tool no resistance U## undisturbed sample ##mm diameter moisture VSt very stiff
HA hand auger E:iﬂg?m HP hand penetrometer (kPa) D dry H hard
DT diatube water N standard penetration test (SPT) M moist Fb friable
B blank bit 10-0ct-12 water N* SPT - sample recovered W oowet VL very loose
v Vit —|level on date shown Nc SPT with solid cone m’ lplas_gcl_llrfllt L loose
T TChit ) > |water inflow VS vane shear; peak/remouded (kPa) quictimi MD medium dense
*  bit shown by suffix R refusal D dense
e.g. AD/T —dvater outfow HB hammer bouncing VD very dense




Appendix B - Existing Borehole Logs
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BOREHOLE 20G G08221.GPJ NETWORK GEQOTECHNICS PTY LTD.GDT 13/10/08

J etwork

" BON 09211 561

5 BQ F%E_H‘O LE LOG . | |

3 , 6/ Morton Close Job Nev Gosizay
Geotechnics Piy Lid JUGGERAH NW 2260 : :
) : 0243516300 |Hole Nox BH1.
Shost: PAGE 1/ 4.
{Client: STERLINGS PTY LTD Startad: 010108
Project: -PROPOSED SENIORS LIVING - Finished: 0110608
Locatlon: 222 MAIN ROAD, TOUKLEY Logged: =™
GPS() ' s Checked: RIK
Equipment Type: TRUCK MOUNTED EZI PROBE RL Surface: .
Borehole Diamster; -mm(.0)s0mm{0.0,) Inclinalion; Bearing: Daturm; -
] Material Description - comments
- T =
ﬁ wel - ol B pc | DB
el = %'E £ - ) 58. 59
& g 5. 8 & =g g notes, structure,
g °% ° [ ®|8 53 and additional
ohservations
g %1 ML Sandy SI.T, dark brown, fine tﬁ medium-gand, trace of rootlets DM TOPSOIL
2 - .
g - ~Z | GP- 'Sandy Silty GRAVEL, fins to medium.gravel, dark brown, fine to-medium sand
B8 = Ui Sity Sandy CLAY, medium to high plastisy, sele grey moliled oranga brown, fine fo melum | >wp | - |-RESIDUAL =
Biw san
/E ‘é frome : ' -
Z
] |10 ]
5 u i
g SANDSTONE, extremely weathered, pale gray, fine to medium grained DM -
- BH1 Terminated at 1.6 m Macro refusal-at 1.5m |
depth
.20 ——
|.-3.0 —
4.0 P
5.0 —
6.0 J—

Rafer To Explanation Sheats For Dascription Of Terms And Symbols Used.



SCREHOLE LOG GDE221.GPJ NETWORK SEOTECHNICS PTY LTD.GDT 13M10/08

BOREHOLE LOG

o . c S o L AGN 069,211, 561
o j ietwork 4 : e £/6 Morton Close : [Job’Nor Go8/221
Geotechnics Ply Lid" - - C : TUGGERAL NSW 2269 : :
: . ) B - 02 4351 6300 Hele No: . BHZ. .
: ; : . " {Shest: - PAGE t 11
Client; STERLINGSPTYLTD - R : Started; 30100108
Project: PROPOSED SENIORS LIVING _ ' Finlshetl: 30/06/08
Location: 222 MAIN ROAD; TOUKLEY . _ Legged: R
GPS () ' : Checked: RIK
Equlpment. Type: - TRUCK MOUNTED EZI PROBE : RL. Surface:
Borehole Diameter: -mm (10Jgomm(o0.) B Tncination: Beaving: Datum:
Material Description . comments
i c |8l ® | 3%
3ls| £, 88 E |2 g S| e
218 48 29 5 | 2|8 13| 4.
E E- R d | 8|8 : =8| 5% notes, stiucture;
8 = 213 i 3 ® and additional
: -ohservations
1 ML |Sandy SILT, dark brown, fine to'medium grained, soms fine to medium gravel M . 'TOPSOiLIF ILL
i
“pn R . ;.
)3 CL |Bandy CLAY, madium plasticity, pale gray mottled orange brown, fine fo medium sand >Wp RESIDUAL
1-8C |Claysy SAND, fine to coarse gralned, pale grey motlled orangefred, low plasticlty, trace of fine M VD
| gravel
16/75mm
I._
[a}
] 16/100mm
=
o
-|Sandy CLAY, medium to high plasticity, pale grey, fine to medium sanc >Wp -
Claysy SAND, fine to coarse grained, pale grey begoming.arange/ted at 3.2m depth, low M n
] plasticity, trace of fine gravel
I- 15/50mm
0
| v CII:‘- CLAY madium to high plasticity, pale.grey, some fine te medium sand >Wp | VSt
. < : :
- Claye]y SAND, fine to coarse gralned, pale grey motiled red brown, low plasticity, trace of fine M 5 15/50mm
grave .
|_.
0
"""" 16/75imm
>
fal
<
] BH2 Terminatod al 6 m.

Refer To Explanation Sheals 'F_or Dascription Of Terms And Symbols Used.



PN

BOREHOLE LOG GO08221.GPJ NETWORK GEOTECHNIGS PTY LTD.GDT 13/10/08

etwork

ACN 069211 561

BOREHOLE LOG

Geotechnies Py Lid : E;Sé‘;’e:%%%ﬁ:ﬁgw 2250 | e Gogezt
: 02 4351 5300 ' Hole No: BH3
) Sheet: PAGE. 1 /1
C.Jli'en.t: STERLINGS PTY LD _ Sterted: 30/09/08
Project; PROPOSED SENIORS LIVING Finished: 30009108
Location: 222 MAIN ROAD, TOUKLEY “|Logged: D8
GPS _(')' Chacked: R
Equipment Type: TRUCK MOUNTED EZI PROBE R Sutace: .
Borehole Diameter: 1 L 100mm(0.0. ' Jnclination: ' Baaring: | Datum: .

Méterial Desaription

comments

] i _ =&
Q b
ﬁ_ o o c| o8
alsl o _g gl E |2 .é ;"% gl 58
Siel 88 B8l s | £ | BS| 29
) § = o T8 ot % _E
gl 7 g |85 =2 g1 R =8 & g notes; structure,
: 3 =B £ and additional
- : : observations
GP- [Sandy Slity GRAVEL, fine to mediun gravel, grey, fing to medium.sand D-M - |FLL
. GM : a
ML. [Sandy SILT, brown, fine to medium sand, sorme fina to madium gravel, traces of low to medium M
L : plastic fines. k
' B CL | Gravelly Sandy CLAY; low to medium plasticity, pale orange brown bacoming pale grey at 1.2m | >Wp St
L dapth, fine to medium gravel, fine to medium sand o
1.0 —
)
5] 5
15 [ 7
20 o]
- 71 - LS Sandy CLAY/Clayey SAND, medium plasticlly, pale grey, fine fo medium sand >Wp | VSt |RESIDUAL |
' 7 o
P - P (M) |
. " 7 -
é 15 | ; 3 .
Bl o
0 KA —
- D ;
- /);/
Y 7% -
B S BC [Glayey SAND, fine to soarse gravel, pale grey, law to medium plasticily, trace of fine to medium | W.S | D-VD
| 40 / gravet . . . -
% ey
D D
L B0 - L —
Cl. [CLAY, medium plasticity, pale yellow brown, irace of ine to madium gravel . >Wp | (VSHH;)
v — ) ]
| 22 B3 Terminated at 5.6 m ]
8.0 . e

Refer To Explanation Sheets For Description Of Terms And Symbols Used.



BOREHOLE LOG G03221.GPJ NETWORK GECTECHNICS PTY LTR.GDT 13/10/08

" BOREHOLE LOG

1 etwork : AGN 060 211 561 ;
" ef_wﬂrf( o /6 Mortony Close JobyNo; @0s2
Geolechnics Piy Ltd . . TUGGERAIL NSW 2250 :
| - - R 0243516200 - Mol No: BH4
- _ 024351 6300 ' -
_ o Sheet: PAGE 1 /1
Cllent: STERLINGS PTY LTD' | staried: 30100408
Project: PROPOSED SENIORS LIVING Flnished: 20/09/08
Location: 222 MAIN ROAD, TOUKLEY Logged: o8
GPs (")' o . Checked: TR
Equipment Type: -~ TRUCK MOUNTED EZI PROBE _ RL Surfaca:.
Borehole Diameter: -mm{tD.)100mm(0.0.) Inglination; ‘Bearlng: Daturm: -
' . i . Materlal. Description
ﬁ . - p . S‘ ‘E‘ comments
o £ % E :[_E: g l 'g; R &5
&1 8 gg |mg 2| B .g 2 @
g18) 2% &Y & [§5)2 28| 432 -
£ g Bg < 518 =8| &% noles, structure,
B : =] Og and addiional -
observations
T'sM [Sity SAND, fine to medlum grained, dark brown DN TOPSOIFILL,
. 30 |Gravelly Clayey SAND, fine to coarse grained, pale grey; fine to medium gravel, low to medium [ -t FILL, -
plastiaity
1.0 |
15/6 GP |Sandy GRAVEL, fine to modium, pale orange brown, fine-to medium sand, trace of low to M | MG | +166B0mm @1.0m) _
medium plastic fines .
20 ]
Gravelly SAND, fine to medium gralned, pale grey, fine to medur.gravel, slightly low to medium | M D-vD -
plastlc fines .
+20 -
é - {+20£100mm}
Gravelly Clayey SAND, low to.medium plasticity, fing to medium grained, yellow hrown, fine to M- RESIRDUAL
medium gravel —]
Sandy CLAY, low to medium plasticlty, yellow brown, fing te medium sand, somefine tomedium | >Wp | V8tH. ]
gravel " to
{Sat) ]
24
351 BH4 Terminated af 5.5 m (35+1100mm) -
|80 ]

Refer To-Explanation Sheets For Description. Of Terme And Symbols Used.



BOREHOLE LOG G08221.GPJ NETWORK GECTECHNICS PTY LTD.GDT 1/12/08

J etwork

AGN 069211661

'BOREHOLE LOG

] L 8i6:Morlon Close  © | Job-No: C@osRe
|Geotechnics Ply Lid - TUGGERAH NSW 2250 i~ -
o o ) . 05 4351 6306 . HoleNo: . BHB
: ' Shest; . PAGE 1.1
|Client: STERLINGS PTY LTD Stated: - 01410108
Project: PROPOSED SENIORS LIVING Finished: 010r08
Location: 222. MAIN ROAD, TOUKLEY Logged: SR
o : GPS () - " ahacked: RIK -
|Equipment Type: -~ SKID STEERDINGC RLSurace: = - -
Borehole:Dlameter: -mm{.D)100mm(0.0,) ngination: Bearing: Daturn;
o i ' o Materlal Description- e comments
' g~ o 8| i
I ﬁo 2 E RS 55| 23
S5l 48 28 5 & g5l 23
g g i g %E g |t 3 = g £a notes, structure,
. L o , -
g [°e ol 8 8-@_ and-additional
: obgsrvations
' Sitly SAND, ine o coarse gralned, dark brown, trace.of fine gravel { DM |y | ALLUVIAL
D L ' _
L " EM/SGSIHy-Clayey SAND, fina to coarse gralned, dark browa, low plastiolty | MW ]
P 10
_S__Z o Vb BPISM Gravelly Silty SAND, fine tta coarse gralned, dark brown, fine gravel w-s |
o L. CH |GLAY, high plasticity, grey-mottled orange brown, trace of fine to medium sand, trace of fine to | »Wp (st«vso' RESIDUAL -
= ! medium gravel : to
e | w _
D
2.0 —_
D = -
|| a0
' BHSE Terminated at 3 m
L_4.0 —
5.0 —
L8680 _

Refer To Explanation Sheets For Description Of Terms And Symbols Used.



_.N etwork

AGN 069:211-561
8/8-Motton-Close

BOREHOLE

LOG

dob Noi

-GOB/2A

BOREHOLE LOG G08221.GPJ NETWORK GECTECHNICS PTY LTD.GDT 1H2/08

Geolechnics Pty Lid TUGGERAH ‘NSW 2269
’ : : ’ 02 43516300 I RO ]
- . . . Sheat: PAGE 1 /1
Client: STERLINGS PTY-LTD Started! 01446108
Project: " PROPOSED SENIORS LIVING Finished: 01410/08
Location: 222 MAIN ROAD, TOUKLEY: “Logged: - " TR
' . - @ps (')_ : ) Checked: RIK.
Equipment Type: SKID $TEER PINGO- {RL $utface:.
Borehole: Diamater; -mm{DJ100mm{0.0.). Incli.naIIOn: ‘Bearing: Datisn: -
1 . 1 Material Description ) : comments
[ o = : : B .
N § Je8 2 18] 2 psl BEL
R gg B - 2 % %%E go
H Bl 2 N £ | AE| de
B = 5y B ] 25| B2 :
B3| £ Sal & g % = &5 notes, structure,
. & . 2 C9 and additional
- ] . : _observations-
[ BMISSilty Clayay SAND, fine to coarse grained, dark brown, low plastictly, trace of fing to medium: - M &) | ALLUVIAL
. : gravel T ]
p e —
o | L Isandy CLAY, medium plasticity, grey mottied-orange browr, flha to coarse sand, trace of finete | >Wp | F 7]
1.0 medium gravel - .
3 )
8 N 1 8C |Clayey SAND, fine to ¢oarse grainsd, gray, low to medium plasticity M-W [ F-St
= Poler / ' a
2 6 |.. s, - : : :
1 CL/CHGLAY, medium to high plasticity, gray mottled red brown, some fing to medium sand. ~Wp{ VSt |RESIDUAL
X_Z- B B A 2 |
—
1 |20 po—
12 11— ]
156+
D —
B _ 15/100mm N
.. CH |CLAY, high plasticity, grey mottlad brown >Wp H —]
D i
_— an .
23 BHG Terminated at 3 m Near'V Bit refusal at 3.0m
— deplh B
26T
4.0 —f
%'_. ]
L. 5.0 ——
8.0 [

Refer To Explanation Sheets For Description Of Terms And Symbols Used.



BOREHOLE LOG G08221.GPJ NETWORK GECTECHNICS PTY LTD.GET 1412/08

_Memrk- :

AGN 069211 661

'BOREHOLE LOG

' i &/6-Morton Close Job Nos “Gosz!
Geofechnics Ply Lid TUGGERAIL NSW. 2269 - -
S 0243616300 [Hee o BHT
_ : J8hest: PAGE 1.41
Client; STERLINGS PTY L.TD Started: 01110408
Project: . PROPOSED SENIORS LIVING Finlshed:. " 01A0/8
Location:” 1222 MAIN ROAD, TOUKLEY {Logged: R
' GPSEy Checkeds RUK
Equipment Type; ~ SKID STEER DINGO RL Surfaces. -
{Borehole Diameter: -mm (DJ6omm{O.0) - Inclination: - Bearing: Datum; -
| e Materle)- Descrigton comments
. -8 | s
L8 e e 8B o5 37
BLE e 8a S lelE| 2E1 g8
= 8% oy £ =g irles ] h o
-'E g & % . é‘é él g. § ) Eo § ' g% : notes; strusture,
‘ ) =N P and addiional
i : a - -observations.
1 SG {Claysy SAND, fine to madium grainsd, pele grey; low:to mediunt plasticlly, trace-of fine-to M| - FiLL
T |- . |medlum gravel ] _ |
o ] Silty-SAND, fine to coarse gralned, dark-grey, irace of fine grave! MW (Ly - | ALLUVIAL
B SAND; fins 1o coarse grained, pals grey, frace of fine gravel W —
| [ D] L |
: y |- | Gravelly SAND, fine te oarse gralned; pale gray, fine gravel - .
- D | 1o ] ' ]
] B GH |GLAY, high plasticity, paie grey Wp | (Vet) | RESIDUAL
m
- > L |
N § BHY Terminated af 1.8 mf AL
A : —
Lo -
b b0 1
|50 —
.60 |

Refer To Explanatlon Sheets For Deécriptlon Of Terms And Symbois Used,
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coffey ?

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd
ABN 92 114 364 046

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Report No: WARA14S-10806-1

. Issue No: 1
Material Test Report
Client: Coffey Geotechnics Pty Ltd (Warabrook) Accredited for compliance with ISO/IEC 17025.
19 Warabrook Boulevard A The results of the tests, calibrations and/or
Warabrook NSW 2304 measurements included in this document are traceable
NATA to Australian/national standards.
Principal: 44“1“-6(
Project No.: INFOWARAO01807AA v ’

Lot No.:

Project Name: GEOTWARA22382AA - Proposed Development Main Road Toukley

TRN: -

Approved Signatory: Greg Eveleigh
(Geotechnician)

NATA Accredited Laboratory Number:431
Date of Issue: 9/09/2014

WORLD RECOGNISED
ACCREDITATION

Sample Details

Sample ID:
Client Sample:

Specification:
Sampling Method:

Other Test Results

WARA14S-10806

Date Sampled: 26/08/2014
Source: On-Site
Material: Existing Ground

No Specification
Submitted by client

Project Location: NSW
Sample Location: BH2B
8.50 - 8.95m

Particle Size Distribution

Description Method Result Limits

Moisture Content (%) AS 1289.2.1.1 24.7

Date Tested 1/09/2014

Sample History AS 1289.1.1 Air-dried

Preparation AS 1289.1.1 Dry Sieved

Linear Shrinkage (%) AS 1289.3.4.1 10.5

Mould Length (mm) 150.5

Crumbling No

Curling No

Cracking Yes

Liquid Limit (%) AS 1289.3.1.1 52

Method Four Point

Plastic Limit (%) AS 1289.3.2.1 23

Plasticity Index (%) AS 1289.3.3.1 29

Date Tested 4/09/2014 Chart
Comments

N/A

Form No: 18909, Report No: WARA14S-10806-1

© 2000-2013 QESTLab by SpectraQEST.com

Page 1 of 1



coffey

-

Material Test Report

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd
ABN 92 114 364 046

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Report No: WARA14S-10805-1

Issue No: 2
This report replaces all previous issues of report no "WARA14S-10805-1".

Client:

Principal:
Project No.:

Lot No.: -

Coffey Geotechnics Pty Ltd (Warabrook)
19 Warabrook Boulevard
Warabrook NSW 2304

INFOWARAOQ01807AA
Project Name: GEOTWARA22382AA - Proposed Development Main Road Toukley

TRN: -

Accredited for compliance with ISO/IEC 17025.

The results of the tests, calibrations and/or
measurements included in this document are traceable

N u T u to Australian/national standards.

v Approved Signatory: Joey Smith

WORLD RECOGNISED  (Senior Technician)
ACCREDITATION  NATA Accredited Laboratory Number:431
Date of Issue: 4/09/2014

Sample Details

Sample ID:
Client Sample:

WARA14S-10805

Particle Size Distribution

Method: AS 1289.3.6.1
Drying by: Oven

Date Sampled: 26/08/2014 Date Tested: 2/09/2014
Source: On-Site Note: Sample Washed
Material: Existing Ground
Specification: No Specification
Sampling Method: Submitted by client Sieve Size % Passing Limits
Project Location: NSW 19.0mm 100
Sample Location: BH2B 13.2mm 99
5.50 - 5.70m 9.5mm 98
6.7mm 97
4.75mm 96
2.36mm 91
Other Test Results 118mm 85
Description Method Result Limits 600um 69
425um 53
300pum 41
150pm 27
75um 23
Chart
% Passing
Comments
N/A

Form No: 18909, Report No: WARA14S-10805-1

© 2000-2013 QESTLab by SpectraQEST.com

Page 1 of 1



coffey

-

Material Test Report

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd
ABN 92 114 364 046

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Report No: WARA14S-10804-1

Issue No: 2
This report replaces all previous issues of report no "WARA14S-10804-1".

Client:

Principal:
Project No.:

Lot No.: -

Coffey Geotechnics Pty Ltd (Warabrook)
19 Warabrook Boulevard
Warabrook NSW 2304

INFOWARAOQ01807AA
Project Name: GEOTWARA22382AA - Proposed Development Main Road Toukley

TRN: -

Accredited for compliance with ISO/IEC 17025.

The results of the tests, calibrations and/or
measurements included in this document are traceable

N u T u to Australian/national standards.

v Approved Signatory: Joey Smith

WORLD RECOGNISED  (Senior Technician)
ACCREDITATION  NATA Accredited Laboratory Number:431
Date of Issue: 4/09/2014

Sample Details

Sample ID:
Client Sample:

WARA14S-10804

Particle Size Distribution

Method: AS 1289.3.6.1
Drying by: Oven

Date Sampled: 26/08/2014 Date Tested: 2/09/2014
Source: On-Site Note: Sample Washed
Material: Existing Ground
Specification: No Specification
Sampling Method: Submitted by client Sieve Size % Passing Limits
Project Location: NSW 19.0mm 100
Sample Location: BH2B 13.2mm 100
2.50 - 2.95m 9.5mm 100
6.7mm 99
4.75mm 96
2.36mm 88
Other Test Results 118mm 79
Description Method Result Limits 600um 67
425um 57
300pum 46
150pm 37
75um 35
Chart
% Passing
Comments
N/A

Form No: 18909, Report No: WARA14S-10804-1

© 2000-2013 QESTLab by SpectraQEST.com

Page 1 of 1





