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Report on Additional Geotechnical Investigation
Kellyville Stage 3
Memorial Drive, Kellyville

1. Introduction

This report details the results of an additional geotechnical investigation undertaken for Kellyville
Retirement Village, Stage 3 at 34 — 36 Memorial Avenue, Kellyville. The work was commissioned by
Impact Group, project managers, on behalf of Baptist Community Services — NSW & ACT and was
undertaken in accordance with Douglas Partners' proposal SYD170658 dated 2 June 2017.

The project involves the construction of residential unit buildings, known as Clusters 2, 3 and 4, with
several storeys above ground and a basement under each cluster. Column loads of up to 5,000 kN
are envisaged in the larger buildings.

Douglas Partners has previously carried out a preliminary investigation on the site in 2009. Since the
initial investigation was carried out, the proposed development has been updated and the currently
proposed depths of the basements are lower than the depths of most of the bores from the previous
investigation. Hence, some additional bores were drilled at accessible locations to supplement
information on the expected subsurface conditions on the site, and laboratory testing and engineering
analysis undertaken. Details of the field work and comments relevant to design and construction are
given in this report.

2. Site Description

The development site is 34 — 36 Memorial Avenue, Kellyville and is part of the Baptist Aged Care
facility. The ground surface slopes gently down to the west with an overall fall of about 9 m across the
site at grades in the order of 4% to 5%.

At the time of the initial investigation, the site of Clusters 2 to 4 was open grassed areas with medium
to large trees scattered on the remainder of the site. Since September 2009, residential units have
been constructed at the southern and northern ends of the site.

3. Regional Geology

The Penrith 1:100 000 Geological Series Sheet shows that the site is underlain by Ashfield Shale
which generally comprises black to dark grey shale and laminite. Ashfield Shale weathers to form clay
soils of medium to high plasticity. The 1:100 000 Salinity Potential in Western Sydney sheet shows
the site in a zone of moderate salinity potential.

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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4. Field Work Methods

The current field work included four boreholes, Bores 301 to 304 as shown on Drawing No. 1 in
Appendix B. Previous bores are also shown on Drawing 1. The current bores were drilled to depths
of 8 m to 10 m using a track-mounted drilling rig. The bores were commenced with solid flight augers
to drill through the overburden soils and standard penetration tests (SPTs) were undertaken to aid in
strength interpretation. Once weathered rock was encountered, the bores were cased and advanced
using NMLC sized diamond core drilling equipment to obtain 50 mm diameter samples of the rock for
identification and strength testing purposes.

The ground surface levels at the bores were interpolated from the original survey plan of the site.

5. Field Work Results

The subsurface conditions encountered in the bores drilled during the current and previous
investigations are presented in the borehole logs in Appendix C. Notes defining descriptive terms and
classification methods are also included.

The bores encountered:

e  Filling - silty clay and shale fragments to depths of 0.2 m to 0.7 m.

e Residual Soil - silty clay to depths of 0.9 m to 1.8 m. The residual soil was generally stiff or very
stiff silty clay.

e Weathered Rock — the cored bores generally encountered weathered shale and laminate
bedrock. The rock was typically extremely low to very low strength to depths of 2.7 m to 4.3 m,
generally becoming low, medium and/or high strength to the base of the bores at 8 m to 10 m
depth. Some very high strength bands were also encountered.

Table 1 below summarise the levels at which different materials were encountered in the bores. The
rock has been classified in accordance with Pells et al (1998) which classifies rock depending on
strength, fracturing and defects within the profile. Class V rock is typically weathered, very low
strength, fractured rock while Class | is typically fresh, high strength, unbroken rock.

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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Table 1: Summary of Material Strata Levels and Rock Classifications
RL of Top of Stratum (AHD)
Bore Ground Filling stiff clay | C12ss V/IV' | Class III* Base of
Surface Shale Shale Borehole
Cluster 2 Basement Level at RL 55.2 — RL 57.2 m
304 58.5 58.5 57.9 57.1 53.5 49.9
1 59.5 59.5 59.3 58.0 56.9 53.8
5 59.0 59.0 58.8 57.7 57.0 53.3
8 59.0 59.0 58.8 58.0 56.7 54.0
Cluster 3 Basement Level at RL 54.2 m
302 60.8 60.8 60.1 59.0 55.7 50.8
303 61.2 61.2 60.9 60.4 58.6 51.3
2 61.2 61.2 60.9 60.0 59.7 57.1
6 60.7 60.7 60.5 59.2 58.7 55.7
9 60.2 60.2 60.0 58.7 57.2 54.7
10 61.7 61.7 61.5 60.3 59.2 56.3
12 61.7 61.7 61.5 60.4 58.9 56.9
101 60.0 60.0 59.6 57.7 57.6
Cluster 4 Basement Level at RL 59.7 m
301 64.0 64.0 63.8 62.9 60.9 56.3
7 63.0 63.0 62.8 61.7 61.1 58.1
11 64.1 64.1 63.9 62.8 61.4 59.1
14 63.9 63.9 61.6 62.3 61.6 58.7

Note: 1 Refer to Pells et al (1998) for rock class descriptions

The core samples exhibited many joints dipping in the 40° to 60° range (and steeper) which is fairly
typical of Ashfield Shale. Several joints were assessed as being smooth-sided and numerous were
clay-filled. There were some minor zones of core loss evident in several of the cores bores which are
likely to be due to weaker, friable or fragmented bands in the rock strata.

Free groundwater was not observed during augering, and the use of drilling fluid prevented further
groundwater observations during coring.

6. Laboratory Testing

6.1 Rock Samples

Seventy three selected samples of the rock core were tested for axial point load strength index (ISsg)
from the current and previous investigation. The results generally ranged from 0.1 MPa to 1.7 MPa

which corresponds to low strength and high strength rock respectively. There was one result of
4.1 MPa in Bore 304 outside the typical range of results which indicates very high strength rock.

71123.07.R.001.Rev0
July 2017
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7. Inferred Geotechnical Model

The site appears to be underlain by filling, residual soil and shale and laminate bedrock. The filling is
generally silty clay and shale fragments, probably from basement excavation for the adjacent
buildings. The residual soil comprised clayey soils formed from weathering of the underlying parent
rock. The strength of the soils was generally stiff to very stiff. Previous testing of the soils from the
site indicates that the soils swell upon saturation and are highly reactive to changes in moisture
content.

Bedrock was encountered below depths of 0.9 m to 2.3 m across the site. The rock was initially
extremely weathered and of extremely low to very low strength to depths of 1.5 m to 5.1 m. The rock
then became low, medium and high strength to the base of the bores at 4.2 m to 10.0 m depth
(ignoring Bore 101 which was not cored). Some very high strength bands were also observed in the
core samples.

Many moderately dipping (40-65°) and steeper joints were evident in the core samples which are
typical within the shale units in the Sydney basin. Unconfined compressive rock strengths in excess of
60 MPa for some very high strength bands were inferred from the point load strength index testing.

Groundwater was not encountered in the boreholes during augering and the use of drilling fluid during
coring prevented observations at depth. The regional groundwater table is expected to be well below
the bedrock surface.

8. Comments
8.1 Proposed Development

The Stage 3 project involves the construction of residential unit buildings known as Clusters 2 to 4,
with several storeys above ground and basement level(s) under each cluster. Cluster 2 is located on
the adjacent Free Settlers Drive on the lower western side of the site and has one basement level at
RL 55.2 m. Cluster 3 is located in the middle of the site and has a common basement with Cluster 2
as well as another basement level at RL 54.2 m. Cluster 4 is located adjacent to Rutherford Avenue
on the eastern side of the site and has one basement level at RL 59.7 m.

Drawing and sketches of the Stage 3 indicate up to approximately 3 m to 8 m of excavation. Column
loads of up to 5,000 kN are envisaged.

8.2 Excavation

Excavation for the basements is expected to be required in filling, residual soil and rock of varying
strength, possibly up to very high strength. Excavation in filling, soil and extremely low to very low
strength rock should be readily achievable using conventional earthmoving equipment such as a
hydraulic excavator with bucket attachment.

Excavation in low strength and stronger rock will require the use of heavy ripping equipment such as a
Caterpillar D8 dozer or larger, hydraulic rock hammers, milling heads and/or rock saws. Potential

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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excavation contractors should be made aware that bands of very high strength rock with an estimated
unconfined compressive strength in excess of 60 MPa were encountered on the site.

The use of rock hammers will cause vibration which, if not controlled, could possibly result in damage
to nearby structures and disturbance to occupants. It is suggested that vibrations be provisionally
limited to a peak particle velocity (PPV) of 8 mm/s at the foundation level of the buildings to protect the
architectural features of the building and to reduce discomfort for the occupants. A site specific
vibration monitoring trial may be required to determine vibration attenuation once excavation plant and
methods have been finalised. The contractor will have to select his equipment carefully so that the
equipment used on site to remove the laminite does not exceed the vibrations limits.

8.3 Excavation Support
8.3.1 General

Vertical excavations in filling, soil and weathered rock are not expected to be self-supporting for any
extended period of time. Temporary batters may be feasible on the site where space permits. A
maximum temporary batter slope of 1(H):1(V) is recommended for cuts up to approximately 3 m in
height in the clay soils and weathered rock encountered on the site. A maximum temporary batter
slope of 1.5(H):1(V) is recommended for cuts up to 5 m in height in the same materials.

Maximum permanent, vegetated batter slopes of 3(H):1(V) are suggested for the residual soils
encountered on the site, to allow the maintenance of grass or other slope coverage

Shoring support will be required in areas where batters are considered impractical such as adjacent to
existing roads. Soldier piles with infill reinforced shotcrete panels are commonly used to support
excavations in Ashfield Shale. The soldier piles would generally be spaced at about 2 m to 2.5 m
centres and should be founded at least 1 m below bulk excavation level for anchored walls (but more
for cantilevered walls). Shotcreting will be needed to the full excavation depth and should be
undertaken in about 2 m to 3 m drops as excavation proceeds in order to reduce the risk of local
slippages. Temporary ground anchors may be required to prevent excessive lateral deformation of
soldier pile walls and to ensure stability and limit pile bending moments for larger height walls.

8.3.2 Earth pressures

Excavations braced either temporarily or permanently will be subjected to earth pressures from the
ground surface down to the top of Class Ill rock. Additional loads from rock wedges may also be
applied to the wall and may need to be considered in the design or remotely supported by rock bolts.

Suitable design parameters for shoring systems are shown in Table 2. Allowance for hydrostatic
pressures, sloping ground surfaces and surcharge loads should also be made where applicable.

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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Table 2: Design Earth Pressures and Bulk Unit Weights

. Temporary Active Permqnent Ultimate Passive Bulk Unit Weight
Material (K.) Active Pressure (kN/mg)
b (Ka) (kPa)
Filling/ Residual 0.3 0.4 N/A 20
Soil
Class V / IV Rock 0.2 0.25 1,000 22
Class Il Rock 0 0 3,000 23

Passive pressure can be used to provide lateral support for piles installed below the bulk excavation
level. Table 2 outlines maximum ultimate passive earth pressure values for piles founded in various
materials.

The depth equal to at least one pile diameter below the base of the excavation should be ignored in
passive earth pressure calculations. The rock will need to be regularly inspected by an experienced
geotechnical professional to check for unfavourable jointing. The presence of unfavourable joints may
result in additional bolts or anchors needing to be installed to provide lateral support at the toe of the
piles.

A triangular lateral earth pressure distribution could be used to design cantilevered retaining walls and
walls with a single row of support. Inspections of the rock during excavation may also indicate
additional support is required on some parts of the site.

8.3.3 Ground Anchors

Where necessary, the use of inclined ‘tie-back’ (ground) anchors is suggested for the lateral restraint
of the perimeter piled wall system. Such ground anchors should be inclined below the horizontal to
allow anchorage into the stronger bedrock materials at depth. The design of temporary ground
anchors for the support of piled wall systems may be carried out using the allowable average bond
stresses at the grout-rock interface given in Table 3.

Table 3: Bond Stresses for Anchor Design

Maximum Allowable Average

Material Description
P Bond Stress (kPa)

Class V / IV Shale 100

Class Il Shale 250

Ground anchors should be designed to have a free length equal to their height above the base of the
excavation and minimum 3 m bond length. After installation they should be proof loaded to 125% of
the design working load and locked-off at no higher than 60% of the working load. Periodic checks
should be carried out during the construction phase to ensure that the lock-off load is maintained and
not lost due to creep effects or other causes.

The parameters given above assume that the anchor holes are clean and adequately flushed, with
grouting and other installation procedures carried out carefully and in accordance with good anchoring

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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practice. Careful installation and close supervision by a geotechnical specialist may allow increased
bond stresses to be adopted during construction, subject to testing.

In normal circumstances the building will restrain the basement excavation over the long term and
therefore ground anchors are expected to be temporary only. The use of permanent anchors would
generally require careful attention to corrosion protection. Further advice on design and specification
should be sought if permanent anchors are to be employed at this site.

It will be necessary to obtain permission from neighbouring landowners (e.g. road owner) prior to
installing anchors that will extend beyond the perimeter of the site. In addition, care should be taken to
avoid damaging buried services and pipes during anchor installation.

8.4 Groundwater

Groundwater was not observed during augering and is likely to be well below the bedrock surface.
However, seepage will occur through and along strata boundaries on the site. The subsurface
conditions encountered in the bores are such that seepage can probably be controlled using sub-floor
drainage and collection systems in the basements. Pumps will be required to periodically remove
stored water if gravity drainage systems cannot be provided.

A pump may also be needed to remove seepage from footing and/or bored pile excavations prior to
the placement of concrete.

8.5 Foundations

The foundation conditions will vary depending on the final basement levels. The basement
excavations are expected to expose mainly Class Il or better shale over most of the bulk excavation
level for the Clusters with possibly some localised areas of Class IV/V shale. It is recommended that
all footings are founded on rock. Spread footings (i.e. pad or strip footings) could be designed using
the parameters provided in Table 4.

Table 4: Design Parameters for Spread Footings in Heavily Loaded Structures

_ Maximum Allowable
Material ]
Bearing Pressure (kPa)
Class IV / V Shale 700
Class lll or better Shale 3,000

Where Class IV/V shale is exposed at bulk excavation level, Class Il rock or better is generally
expected close to the excavated surface. It may be more economical to excavate to Class Il rock with
higher bearing pressures to achieve smaller footings.

Footings founded in bedrock and designed using the parameters provided in this report would be
expected to settle no greater than 0.5% to 1% of the footing width at working load. Differential
settlements between footings founded in similar strata are expected to be less than 50% of the value
of total settlement.

Additional Geotechnical Investigation, Kellyville Stage 3 71123.07.R.001.Rev0
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It would be prudent to pour a blinding layer in the base of the footings to protect the foundation
material unless the footings can be poured on the same day they are excavated.

All shallow footings should be inspected prior to concrete placement by an experienced geotechnical
professional.

9. Limitations

Douglas Partners (DP) has prepared this report for this project at Memorial Drive, Kellyville in
accordance with DP’s proposal dated 2 June 2017 and acceptance received from Impact Group on
behalf of Baptist Community Services dated 14 June 2017. The work was carried out under DP’s
Conditions of Engagement. This report is provided for the exclusive use of 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 sub-surface 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. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP’s field testing
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached notes and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

The scope for work for this investigation/report did not include the assessment of surface or sub-
surface materials or groundwater for contaminants, within or adjacent to the site. Should evidence of
filing of unknown origin be noted in the report, and in particular the presence of building demolition
materials, it should be recognised that there may be some risk that such filing may contain
contaminants and hazardous building materials.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
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hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the (geotechnical /
environmental / groundwater) components set out in this report and to their application by the project
designers to project design, construction, maintenance and demolition.

Douglas Partners Pty Ltd
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 59.5 AHD BORE No: 1
PROJECT: BCS Kellyville Project EASTING: 309396 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267036 DATE: 30 Apr 09
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t strength, highly to moderately — 1.60-2 0m: BO°, clay
Lo weathered, highly fractured to P smear/veneer
b fractured, grey brown siltstone with — | — Nom: Jas° C |100]| ©
[ some extremely low strength bands LT .1m: BO®, 10mm clay
b . 210-246m: B
~ b | —— o
=l | —— (numerous) 0°, healed,
[ 2°[ SITSTONE - medium and medium | = clay smear
{ to high strength, moderately to i -46m: B5®, 15mm clay PL(A) = 1MPa
[ slightly weathered, highly fractured il ggm ??5; 12;‘(;‘(‘)@'33/
r to fractured, grey brown siltstone i .: '70-3 30m1'80°,
I LT | ironstained
Lol — .36m J75°, ironstained
3 55"SILTSTONE - high strength, fresh, == -46-4.22m: B (x4) 0%, PL(A) = 1.1MPa
slightly fractured, grey to dark grey fi== clay veneer
1 siltstone =
L4 b=
[ -— C |100| 88 | PL(A) = 1 3MPa
M ]
- |
s | =
[ —_ 5.06m: J65°, rough
5.2-5 33m: very high strength band = = 5 2m: J90°. healed
bat - — PL(A) = 1.1MPa
. ®'["Bore discontinued at 5 7m
L6
L7
-8
L9
For
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NW to 1.3m

TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coringto 5.7m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
| SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa) — =
D Disturbed sample PID Photo ionisation detector Initials -'/f '{ /’
B Bulk sample S Standard penetration test & LAL ‘ P rt
U, Tube sample (x mm dia ) PL Point load strength 1s(50) MPa ’ Doug'as a ners
W Water sample V  Shear Vane (kPa) - =f 7 ¥
C__ Core driling > Waterseep ¥ Waterlevel Qotme) Geotachnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 61.2 AHD BORE No: 2
PROJECT: BCS Kellyville Project EASTING: 309433 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267062 DATE: 20 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
" Degree of Rock - R = = -
Description Weathering | 2 Strength | & I;ra:tiunre Discontinuities Sampling & In Situ Testing
| Depth . 82— £ & opacing , R Test Results
= (m) & ® 3z £ 2= %! (m) B - Bedding J - Joint 2 g " 8 o o
O S 22T/ wo ao . . > ®
Strata 3 g 200 H ga § 28 EE 5 82 88 S§-Shear D-DrillBreak | & (O P2 Comments
FILLING - grey brown, clay filling
o with some brick fragments, tiles and
0.35 R timber Ya
O5n\CLAY - light brown clay, moist /] Note: Unless otherwise
CLAY - very stiff, red brown clay, stated, rock is fractured
moist gloé\(? rouglh planar_ -
=1 eaaing planes or joints
e N il dipping at 0°- 10° s 9N13§g
= SHALE/SILTSTONE - extremely low ="
el to very low strength, light grey brown _—j :
\shale/siltstone / 1.5m: CORE LOSS:
SILTSTONE - medium strength, = Nesomm
, moderately weathered, fragmented E C— E \:ozk1v:fhnﬂ:rcf)fsﬁ’:§?\t§d
of to fracn;rted, bliw;ln S'I:Stonfh“gth d r—, .__ — 1.95-2.25m: fragmented
2t some extremely low strength bands = rock with clay band &
e QiL;reln!atail"uad
oL — 25-2.34m: D (x3)
R Ly o v L234m J45°
— 63m: J35° 92 | 31 -
7 = \'2 73m: BO®, ironstained c PLIA) = 0.5MPa
i == 8m: J30°, ironstained PL(A) = 0 8MPa
L@ L 83m: J80"
il = 98m: BO®, 5mm clay
SILTSTONE - high strength, — 12m: J85° smooth
moderately weathered then fresh, =
fractured to slightly fractured, grey == 3.67m: J30°
h brown siltstone S \1 67t3 81!3 B (x5)
18 Ironstaine
Lol 415 o - = 86m: J25°, smocth PL(A) = 1.5MPa
ore discontinued at 4.15m \,‘3 94m- BO®, ronstained
5
L6
-7
Le
ko
1
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.35m
TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.5m; NMLC-Coring to 4.15m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
b, e atne B0 Photo ioeation cerector 2 |
B Buk sampl dard initials /L ’
L s Sy S ieeerdionen, _ )} Douglas Partners
W Water sample v Shear Vane (kPa) < 4 ’
C__ Core driling D> Waterseep ¥ Water level Date D" /" &/ Geotechnics - Environment - Groundwater
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 59.0 AHD BORE No: 5
PROJECT: BCS Kellyville Project EASTING: 309399 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267002 DATE: 22 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
- Degree of Rock - = - - -
= Description Weathering | 2 Strength | = F;r:;t;r{ge Discontinuities Sampling & In Situ Testing
E (ﬂ'r:) of ‘S-S 3 § € f—i" £ g (m) B - Bedding J - Jomnt i g‘(’\j 8 e Test F;esults
o |8 2 2I|”]. vo oe . Dri > 3
. Strata $285vg| |nE3BEEG |3 52 B8 | S-Shew O-DuiBek | FIOHE | Comments
By TOPSOIL - grey brown, silty clay
r 0.2topsoil, moist 7
08 CLAY - stiff, red brown clay, moist Note: Unless otherwise
CLAY - very stiff, brown clay with /f :}gﬁzdrgg‘g’g ';;r:acr‘“rec’
ironstone gravel, moist / bedding planes or joints
'EF / dipping 0°- 10 S 57.9
b N=16
135 :
SHALE - extremely low strength, == = 120kPa
extremely weathered, brown shale ‘ — —| PP
with ironstone bands - — -
Lslo ::::: c |100| o
=1 pp = 100kPa
L 249 ==
L SHALE/SILTSTONE - low to i ; -‘ .
. & - B (@3
L 27| medium strength, moderately = | gni?nztos%nmm(cla)g.;
weathered., fragmented to fractured, | bands PL(A) = 0.3MPa
F&-3 grey brown shale/siltstone with some . é 7m CORE LOSS
extremely low strength bands 1§ 180mm
v | c— 94m J85°, iranstained
1 05m. BO®, 5mm clay
- cm— #3 1m. J70°
* %8 "SILTSTONE - medium strength, — o e Haad PL(A) = 0 6MPa
moderately weathered, fractured, = [} rock with ironstaining
Lal 4 grey brown siltstone | §3.28m BO°, 30mm clay PL(A) = 0 6MPa
- \J3 48m: Jao°
T §357m BO°, 10mmeclay | C | 95| 44
— f3.68m BO®, 40mm clay
| 4 SILTSTONE - high strength, fresh, — Lga?nedm J75° ironstained PL(A) = 1 1MPa
slightly fractured, dark grey siltstone i 3 86m- J45°
A Iy |3.92m' J30°, ironstained
Lzl s = F4 15m J45°
i M4 3m: J45°
- 4 35-4.32m: B (x4) 0°
s — '\clay smear
51 - 5.42m: J75 PL(A) = 13MPa
Bore discontinued at 5.7m
—?L—G
o7
S
L2k9
|
RIG: Scout 2 DRILLER: J Simon LOGGED: Sl CASING: NWto 1.3m

TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coring to 5.7m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPaj)

D  Disturbed sample PID Photo ionisation detector Initial 7, ]
B Buk sample S Standard penetration test nitiais: L0

U, Tube sample (x mm dia } PL  Point load strength Is(50} MPa N

W Water sample V  Shear Vane (kPa) i

C  Core driling D> Water seep ¥ Water level Date 5 "/ '

(/)] Douglas Partners

Geotechnlics - Enviranment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 60.7 AHD BORE No: 6
PROJECT: BCS Kellyville Project EASTING: 309436 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267029 DATE: 21 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
] Description v'aeeg'hegri?‘g o S&Oﬁ&h _| Fracture Discontinuities Sampling & In Situ Testing
| Depth = — &| Spacing <
Z| (ng) of 83,2 ¢ &- 5 (m) B - Bedding J - Joint (279 Test lzesults
@ |5 2227 wo oo . _Dri = S
Strata £353vg| [cE3FEE S 85 38 | SoShew D-OWBe | & 1O2IC | Comments
FILLING - silty clay filling, with some
0 25k roadbase gravel e
CLAY - stiff, red brown clay, moist
L Note: Unless otherwise
re / | stated, rock is fractured
[ along rough planar 566
- bedding plan r joints b
R CLAY - stiff, mottled orange brown 7 dipp"nggoe_ 135 e = N =12
clay with ironstone gravel & I
15 v4
k SHALE/SILTSTONE - medium and =
Fa high strength, extremely and i c |100] o
moderately weathered, fragmented F 1] ) PL(A) = 1 3MPa
F2 20| tofractured, light grey and brown, — _‘)\‘I g91m J2C)V ironstained
shale/siltstone with some extremely :\ ;} gﬁdm BO®, 30mm clay
I h el K| Ran
ow strength bands i =g q 2m CORE LOSS
= >3m B0". 1omm i
Lo = m: BO®, 10mm clay B
27 SILTSTONE - medium strength, 35m’ BO®, 20mm clay PL(A) = 0 6MPa
2 moderately weathered, fractured to 2.4m: BO®, 20mm clay
slightly fractured, brown siltstone — — 54m: BO", clay band
| 61m; JBO"- 70" rough PL(A) = 0 9MPa
ironstained
| 69m: BO°, 20mm clay Cc | 93| 39
. f 73m: J20" smooth
3.58-4.02m: low to medium strength 8m: BO°. 10mm clay

band 83m: J20°

om: BO®, clayey _
g6m: BO°, 5mm clay PL(A)=07MPa
08m: BO®. Emm clay
35m: J3s®

SILTSTONE - medium then medium
to high strength, moderately
weathered then fresh, fractured to

| p— |
|'|14'4‘]|'|'r’t'|'

slightly fractured, grey brown - 52m: J45°, smooth
Lo \:‘ilts’(one 74m: BO®, 2mm clay
.54 7m: high strength ironstone ' 82m. J45° PL(A) = 1MPa
L5 s50kband 87m:. BO°. 5mm clay I!
- - a6m. J45°
Bore discontinued at 5.0m 4 0Bm. J35° [
4.23m’ J30° |
4.34m; J25° |
iz 4.69m. J20°, ironstained
9 76m. BE" 10mm clay
- 95m: BE®, ironstained
-7
Ls
Lo
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.3m

TYPE OF BORING: Solid flight auger to 0.8m; Rotaryto 1.5m; NMLC-Coring to 5 0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND | CHECKED
A Auger sample pp  Pocket penetrometer (kPa) =
D Disturbed 'sample PID Photo |odnisation detector Initials ;( '}-' / y
B Bulk sample S  Standard penetration test ! . P
U, Tube sansple (x mm dia ) PL  Point load strength 1s(50) MPa 1 ’ ’ Doug’as artners
W Water sample V  Shear Vane (kPa) 2o Y
C__Core driling >  Watersesp ¥ Water level pae> 7 -0/ | Geotachnics - Environment - Groundwater
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 63.0 AHD BORE No: 7
PROJECT: BCS Kellyville Project EASTING: 309489 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267049 DATE: 27 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
L | Degree of Rock i P A f :
Description \Weathiering Strength | & i;ractrnre Discontinuities ngplmg & In Situ Testing
_| Depth of | - £ %] opacing _ olllo= Test Results
= (m) :5 § 5|2 (m) B - Bedding J - Joint g (8% 8°\° 2
A Strata E % g z o 5 §§ E % EE 2 Ez §§ S - Shear D-DriliBreak | = O &-’ 14 Comments
™ TOPSOIL - grey brown silty clay
0.2~ topsoil, moist /1
CLAY - red brown clay, moist Note: Unless otherwise
stated, rock is fractured
07 e along rough planar
SHALY CLAY - very stif, ight grey bedting planes o joints
o brown, shaly clay with ironstone dipping 0°- 10°
B pping
= | bands 2= s 59,12
: ~/ N=21
[ 135 SHALE - extremely low to very low ——
L strength, extremely to moderately ==
weathered, light grey brown shale =3
| wi i Ll
25 3 gr_‘wlth low to medium strength bands | = 187m: BO®, 15mm clay,
e SILTSTONE - low to medium then i \ironstained C |100| 58
medium strength, highly to —_ \?1.96m: B0O°, 10mm clay
moderately weathered, fractured to «— | -07-2 41m: fractured PL(A) = 0 5SMPa
slightly fractured, brown siltstone . |\ rock
s | 41m: BO®, 15mm clay
e 55-2.80m: B (x4) 0°, PL(A) = 0 5MPa
N == ironstained
33 _—_ h2.88m:. J30°, 70°, PL(A) = 0 8MPa
= \gteeped |
St \?.OZm: BO°, clay smear |
E= \3.18m: J70°, ironstained
36 - _ (o .32-3.92m: B
SILTSTONE - high strength, slightly =t (numerous) ironstained,
weathered then fresh, slightly T | clay smear C [100( 55 | pi(A) = 1.4MPa
L2l 4 fractured, grey siltstone == 3.92m: B5°, 3mm clay
| iy | |
s |
s PL(A} =1 3MPa
| W |
(<l s *°Bore discontinued at4.9m |
b |
I |
Lsle
-RF7
218
[
F3F9
| |
RIG: Scout 2 DRILLER: J Simon LOGGED: S! CASING: NWto 1.35m

TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coring to 4.9m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector | s ,/ &

B Bulk sampie S  Standard penetration test nitiais / A

U, Tube sampie (x mm dia ) PL  Point load strength (s(50) MPa

W Water sample V  Shear Vane (kPa) 2 3 a4
C  Core driling > Water seep ¥ Water level Date. S -7 ¢/

(/)] Douglas Partners

Geotachnics - Envirenment - Groundwater



BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 59.0 AHD BORE No: 8
PROJECT: BCS Kellyville Project EASTING: 309406 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266976 DATE: 22 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
e Degree of Rock : e 5 - 3
Description ngthering e Strength | l;racttjre Discontinuities Sampling & In Situ Testing
| Depth f 8o £ |a| SPacing R®|n5 | TestResults
Xl (m) o © 33 g Z< g (m) B -Bedding J - Joint ) g 2 8 3 3
o |2 2L2I[~ wo oo . . > &
o Strata 53280¢ % § dig g..I’i & S5 a- ] a2 Comments
= TOPSOILL - grey silty clay topsoill
0.2 ~with some grass roots, moist Vs
o 51_CLAY - red brown clay, moist %« Note: Unless otherwise
CLAY - stiff, mottled red, light grey stated, rock is fractured
clay along rough planar
= : bedqing planes or joints  |—
papt U SHALE - extrernely low strength, b= dipping 0°- 10 S 369
light grey shale with ironstone bands == N=15
Lo SHALE - extremely low then very e
low strength, extremely and highly e
L weathered, light grey to grey shale F—
o with some medium strength F—
[[2 ironstone bands - — C o015
= | 214-246m: B (x3) 0°,
232~ SILTSTONE - medium strengih, =] — Togommciaybands
slightly weathered, fractured to A— - - N =
slightly fractured, grey brown = 132”;' 5135° smoath, PL(&) = 0.6MPa
Eialts;osne with extremely low strength == l".? E;rr{' Jas
Lgk3 P — 71m: B5", Zmm clay -
— - i s PL(A) = 0 4MPa
a A 81m: BO _2mm clay
4" SILTSTONE - medium and medium = 2 Shm: Jao', smect
to high strength, slightly weathered, I \ILB gim gg im%ﬂﬁ"é PL(A) = 1MPa
fractured to slightly fractured, grey | =—=p | clay TR ¢ |100] 68
[l ts)trr%wnnt:\”:)satzgg with very low to low = %\E'd?m J25°, smooth
9 C— \3.88m J30°, ronstained
=R — 3 .85m: J20°
2] SIIL'rl']SlT?NE -Figh srengh, fresh., — 4.1m’ J30°- 60°, curved
slightly fractured, grey shale — 4.17m: J45°, ironstained
= Y4 27m: BO®. clayey PL(A) = 1 1MPa
(2% 50 F5re discontinued at 5.0m =
ole
Lol 7
LoH8
L2lg
f |

RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.4m
TYPE OF BORING: Solid flight auger to 0.9m; Rotaryto 1.4m; NMLC-Coringto 5.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND [ chEcken
A Auger sample pp  Pocket penetrometer (kPa) e
g Disturbed sample PID ghotg ionisation detector | Initials: £7 //
Bulk sample S tandard penetration test s et ’ ’ P t

U, Tube sample (x mm dia ) PL Poaint load strength [s(50) MPa = ' Doug as ar ners
W Water sample V  Shear Vane {kPa) 2 O K

C _ Coredriling > Water seep I Water level Date =2 - 7~ Ly Geotachnlcs - Envirenment - Groundwater




DOUGLAS PARTNERS PTY LTD
PROPOSED AGED CARE FACILITY -  KELLYVILLE
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 60.2 AHD BORE No: 9
PROJECT: BCS Kellyville Project EASTING: 309435 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266988 DATE: 221-22 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
I Degree of Rock 5 ——— - - -
Description Weathering | 2 Strengih | & I;ract:::'e Discontinuities Sampling & In Situ Testing
| Depth f a g T |§ ~Pacng R Test Results
[ (m) o] ®5l:8 € 2¢g g (m) B - Bedding J - Joint o g g 8\0 Py
= [0) 5 2 e I -~ wo oo L . = ©
Strata BEEZpy| |wSEEEE; [ 52 83 | S-Swar D-OWSek |~ [OZI® | Comments
1 TOPSOIL - grey clay topsoil with
-3 [ 0.2mgrass roots, moist Vs
CLAY - red brown clay, moist
Note: Unless otherwise
n stated, rock is fractured
L CLAY - stiff, mottled red brown light ta)|°é‘d9 "°U9|hv planar .
1 I i edding planes or joints  |——|
bl 1.4 1-9rey cay, oISt — dipping 0°- 10° 3715
Rals SHALY CLAY - very stiff, light grey S N =22
R brown, shaly clay, moist -
[ - SHALE - extremely low strength, | [ 1.5-2.42m: B (x6) 0°
i extremely to highly weathered, light == ironstained
L grey brown shale with some medium F—4 C |100| ©
2 strength bands - —
[ - — 2.51-2.63m: B (x2) 0°,
I 273 = clay
F =< 2.73m: CORE LOSS:
L3 I - — l 100mm
304 - e
. SHALE/SILTSTONE - medium =1 3.04m: BO®, 30mm clay
e strength, moderately and slightly 2 1 band
weathered, fractured to slightly ] }3 1m: BO®, 15mm clay PL(A) = 0 7MPa
fractured, grey brown shale/siltstone 4] :Lgand )
with some extremely and very iow e [ — | B 16m: J20°
strength bands o i 32m Jas", smooth c |97]s2
[ —— | — 45m: J90” |
‘ | [l 5m: J25°, smooth
-8 o '§3.62m B10° 15mm clay PL(A) = 0 6MPa
o —] 4 3.7m: J25°
4.3m: fractured rock = 1_3 Bm J35° |
— 4 3.91m BO®, 10mm clay
=] “4.14-4 36m" B (x3)
—1 Hl 2-5mm clay
s = ‘ta 43m- J45°
_m —] — 1°4.49-4 88m_ fractured
o = ] rock along bedding & PL(A) = 0 5MPa
545 . . 1 clay smear
Bore discontinued at 5.45m 4.88m BO®, 50mm clay
Lband
4.85-545m crushed
L6 rock with some joints
L [5.13m: J35°, smooth
bz 5.2m: J&0°, rough,
[ [ irregular
5.26m: J45°, smooth |
15.35m: J70°, rough,
icrushed rock
_7 |
[ [g
-9
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.35m
TYPE OF BORING: Solid flight auger to 1.0m; Rotaryto 1.5m; NMLC-Coring to 5 45m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND [ CHEckED |
A Auger sample pp  Pocket penetrometer (kPa) _
D  Disturbed sample PID Photo ionisation detector | initial 7272
8 Buk I S Standard penetration test nitials: AL ’
e mmds) S o e | )] Douglas Partners
W Water sample V  Shear Vane (kPa) 7 o N9
C  Core driling D Water seep ¥ Water level Date = -/ " § Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 61.7 AHD BORE No: 10
PROJECT: BCS Kellyville Project EASTING: 309465 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267008 DATE: 27 Apr 09
DIP/AZIMUTH:  90°/-- SHEET 1 OF 1
Description ve.fé’t%e;iﬂf 5 St?gr%(th _| Fracture Discontinuities Sampling & In Situ Testing
_| Depth 9s =8| Spacing 2 Test Results
&l (m) e 838 ¢ Bgl§ m) B -Beddng J - Jont g [e%la . :
o |S 22 2I|”- wo oo _ § > 3
strata 533300 |3E3EBE; & g2 38| S-S Doousek | 2 ISFET oynmens
TOPSOIL - grey brown silty clay
[ 0.2 topsoil 7 PA
[ SILTY CLAY_ - light grey b_rown to 171 Note: Unless otherwise
_t osfJed brown, silty clay, humid s stated, rock is fractured
o SHALY CLAY - very stiff, light grey ¥ along rough, planar
Pt brown, shaly clay with some A bedding planes or joints [
il ironstone bands. moist - dipping 0°- 10° s 4,711
1 -/ - N=18
' 14 —— —
SHALE - extremely low and e
bl extremely low to very low strength, pp = 220kPa
i & extremely to highly weathered, light ]
grey brown shale with ironstone Cc |100| O
3 bands =
:_: : pp>500kPa
241 —— . ]
[ 248 SHALE/SILTSTONE - medium then =R % jeddm CORELOSS:
-3+ low to medium strength, moderately s [ e 1"-2 48-2 61m: fragmented
[ weathered, fragmented to fractured, i I [— H rock. ironstained | PL(A) = 0.6MPa
fa | brown shale/siltstone with extremely =] Boceimtra o e B
[ low strength bands = 61m: BO°, 30mm clay PL(A) = 0.9MPa
b [ — — [} band
[ —] 75m. BO°, 10mm clay
L = - band
2 l = 2.8m. J75°
t SE [2.88m Bo®, 15mm ci -
[ 385~ SILTSTONE - medium strength, — : g1mr J75° °Y | c |98 |34 PLA)=0IMPa
[ | moderately weathered, fractured to = 3 06m: BO®, 5mm clay
._L slightly fractured, brown siltstone I 3 14m: J30° PL(A) = 0 8MP
with some extremely low and very = [3.16m: J55°, ironstained | = a
t low strength bands - | I3 25m: BO®, 20mm clay
[l £ [3.35m: J85° _
=1 | b | 3.4m: J45° ironstained PLESS 0i9MPa
ks & SILTSTONE - high strength, fresh, — 45m: ‘Mso -
[ slightly fractured, dark grey siltstone | [erege Begironsiained
: | }3 96m. J85° PL(A) = 1 1MPa
o I 4.08-4 15m B (x2) 0°,
Bore discontinued at 5.4m | clay [
k4 15m; J40° |
F8r 4 22-4 90m; B
L (numerous) 0°, clay /
6 smear
4 46-4 85m: B
(numerous) 0°, clay |
smear
lSOGm: BO®, ironstained |
L7
-8
+
]
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.25m

TYPE OF BORING: Solid flight auger to 0.85m; Rotaryto 1.4m; NMLC-Coring to 5.4m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials / . /(/

B Buk sample S Standard penetration test ol Tl ( P rt

U, Tube sample (x mm dia ) PL Point load strength 1s(50) MPa = ’ Doug’as a ners
W Water sample vV Shear Vane (kPa} 2.4 . 44

C__ Core driling D> Water seep T Water level Dale -/ &/ Geotschnics - Environment - Groundwater
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 64.1 AHD BORE No: 11
P y
PROJECT: BCS Kellyville Project EASTING: 309512 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6267033 DATE: 27-28 Apr 09
Yy
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
= Degree of Rock i TR ' : i i
= Description W:agthering Q Strength | = I;raactt:it:lre Discontinuities | Sampling & In Situ Testing
& :ﬁ)‘ of §S,% ¢ &« g p(m) g B -Bedding J - Joint [ g |o¥ e Test }Zesults
. G |82:552%5 wo ee ; ] > 3818
Strata z % g % o B § ; g8 EE 5 82 88 S - Shear D -Drill Break | & |O &’ o Comments
Lzt TOPSOIL - grey brown silty clay
[ [ 0.2\ topsoil, moist /1
o |_CLAY - stiff, red brown clay, moist Note: Unless otherwise
C_:LAY - stiff, mottle_d orange brown /j :tlg:%d;_ (;Sglr(] 13' ;n::rtured
light grey clay, moist bedding planes or joints
L4 dipping 0°- 10° 477
F3 11 z -74 S o
E SHALY CLAY - stiff, grey brown > N=14
1 35 shaly clay with ironstone bands L
rr SHALE - extremely low strength, ==
extremely to highly weathered, light .
1781 grey brown shale with medium 44-?2? Eg" ggmm Clay
P strength ironstone bands [ . 1\_1 oo e lronst;:gc ¢ 00| o
ror SHALE/SILTSTONE - very low to ; -1.87m: BO®. 5mm clay
[ low strength, highly to moderately t1.94m  BO®. 10mm clay
r weathered, fractured, grey brown : N"2.0-2 7m numerous
s shale/siltstone with some medium i healed fractures
27hand extremely low strength bands R J22Im: B0, smm day PLA) = 1 4MPa
SILTSTONE - high strength, ' | —— 1 & 20mm cla
[=I* moderately then moderately to == 1L? £8m: B0° 10mirm clay
slightly weathered, highly fractured T 42 69m BO®, 10mm clay
to slightly fractured, grey brown | — 8> 8om BO® 15mm clay C |100] 50 PL(A)=17MPa
siltstone with some very — 03m BO®, 2mm clay
low/extremely low strength bands ne— =51 '} 08m BO°, 10mm clay
alod — rE——— & Joo
[l L, SILTSTONE - high strength, fresh, — 25.3.32m BO
e slightly fractured, grey siltstone x T Ironstained
— 4;1 BO®, 5rgm clay
T 52-4.24m B (x3) 07, _
= ironstained ¢ |100/ 100 | PL(A) = 1 6MPa
T 13.58-3.68m. BO®
T | ironstained & clay smear
| == “3.73m BO®, 10mm clay
[af® %9 Bore discontinued at 5.0m |
6
L2
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.35m

TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coring to 5.0m
WATER OBSERVATIONS: No free groundwater observed whilst augerning

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa) -

D gnsturbed sample PID Photo ionisation detector ST ;( =

B8 ulk sample S Standard penetration test e FLAA ‘ Do P rt

U, Tube sampie (x mm dia ) PL Point load strength 1s(50) MPa " ug as a ners
W Waler sample V  Shear Vane (kPa) = 4y .

C _ Core driling D Water seep I Water level Date 22/ L Geotschnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 61.7 AHD BORE No: 12
PROJECT: BCS Kellyville Project EASTING: 309467 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266983 DATE: 27 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
i Degree of Rock | ] e - - -
Description ngthen'ng ) Strength | = Fracture Discontinuities Sampling & !n Situ Testing
4| Depth f S =2 Spacing R|n | TestResults
x| (m) o ®3: 8 E %glg (m) B - Bedding J - Joint o g':) 8\0 Py
o S 22 >Z[7- we oo . B > <]
Strata 52E3ve| |pEEEEEG| 5 §° 88 | S-Swar O-DuBex |~ O | comments
TOPSOILL - grey brown siity clay i)
0.2 topsail
05 SILTY CLAY - light grey brown silty Note: Unless otherwise
"\clay, humid stated, rock is fractured
L=t — long rough, planar
el SHALY CLAY - very stiff, light grey atong I
b brown, shaly clay with some gie:d%ngapzlgg_ea;soer10|nts
2 ironstone bands L7~ =2 g 7,10,10
g N=20
135 -4
SHALE - extremely low strength, e
L extremely to highly weathered, light F==4 C [100| © pp = 320kPa
_-8: grey brov_vn shale with some medium - —
L 185] strength ironstone bands = 1.85m: CORE LOSS:
[# == 100mm
222 S TSTONE - very low to low = 225-337m: B PL(A) = 0.4MPa
[ [ strength, highly to moderately L= (numerous) 0°, 1-10mm
b b weathered, highly fractured to = | clay band
[#[ gl fractured, grey brown siltstone with
I \some medium strength bands —
M3 SILTSTONE - medium strength, g FLAL~Q7MPa
moderately weathered, highly L —
3351 fractured to fractured, brown A - C | 97| 49
Pt \siltstone / S
Ll SILTSTONE - high strength, fresh, - -
slightly fractured and unbroken, grey o PLA)= 1.2WPa
Lg siltstone iy
= PL(A) = 1 2MPa
53 b Bore discontinued at 4.85m =
s
L7
]
L9
af
r |
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.35m
TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coring to 4. 85m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pocket penetrometer (kPa) >
D  Disturbed sample PID Photo ionisation detector Initials: AL 4
B Buk Stand i yavcd
=, e i S e _ (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) 2 o M
C__ Core griing > Water seep ¥ Water level | [pate 27 -7 Geotechnics - Envirenment - Groundwater
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 60.1 AHD BORE No: 13
PROJECT: BCS Kellyville Project EASTING: 309447 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266929 DATE: 23 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vlagagtrhe;i?\; o | St'?gr‘fgth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth Sg— =8| Spacing [ ® Test Results
€ (m of © Sl z E e 2 g,‘;“‘ (m) B - Beddng J - Joint 24 g Do 8 o
ICHRE 222I|” we oo . D > ®
Strata EEZ3pg |pEiEEE,")S 87 B8 | S-Shew D-OWed |~ O2IF | comments
= TOPSOIL - grey brown silty clay |
012 "\topsail /1
.CLAY - red brown clgy with % Note: Unless otherwise
ironstone gravel, moist stated, rock is fractured
along rough planar
/ bedding planes or joints
rl dipping 0°- 10°
&l VOSray - very stiff, orange brown clay 7/ G s 78,14
with ironstone gravel. moist A N=22
L Y4 SHALE - extremely low and very low I——]
i strength, extremely to highly o= [
[ weathered, light grey and brown ] p— |
1 shale with some medium strength ——
[ 2 ironstone bands == C j100| 0
[ . = g 2.43m: BO®, 10mm clay
[ 5'] SHALE/SILTSTONE - medium then = -5m: J30°, clay smear
: medium to high strength, moderately ey -54m: B10°, 10mm clay | PL(A) = 0 7MPa
Ls | to slightly weathered, fragmented to =1 b-sd‘g:gs’f“- ”t“merous
Lt fractured, grey brown shale/siltstone = w— irgnslgignergcazcriecslay
=1 smear PL(A) = 1 2MPa
L4 40} - - ——
g | SILTSTONE - high then medium = C |100| 55
3 strength, fresh, slightly fractured, = 4 219m BO® ironstained PL(A) = 1.1MPa
| grey siltstone == ’ '
[ | — [
3 4.75-4.85m: very high strength band - 4.76m: J30°- 85°, PL(A) = 3 8MPa
Ls ‘ o= [\ curved
FaF = 4,92m. J55°
e PL(A) = 0 8MPa
S Bore discontinued at 5.6m
G
F7
b - = 8
. : 9
i
RIG: Scout 2 DRILLER: J Simon LOGGED: Si CASING: NW to 1.3m

TYPE OF BORING: Solid flight auger to 0.95m; Rotaryto 1.4m; NMLC-Coringto 5.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
| SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa) ~
D  Disturbed sample PID Photo ionisation detector Initials _,;“'(o 7/
B Bulk sample S Standard penetration test WIS LA ‘ ’ P rt
U, Tube sample (x mm dia ) PL Point load strength Is(50) MPa = ug as a ners
W Water sample vV Shear Vane (kPa) 2 7J .
C  Core driling D> Water seep ¥ Water level Date 2 / L7 Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 63.6 AHD BORE No: 14
PROJECT: BCS Kellyville Project EASTING: 309519 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266982 DATE: 28 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descrinti Degree of Rock Fracture Discontinuities Sampling & In Situ Testing
escription Weathering |2 Strength | 5| oo
_| Depth f S e £ 5| >pacing . , ® Test Results
[ (m) 0 83l:3 & 2¢ ‘;“ (m) B - Bedding J - Joint h g o 8 - Py
o |8 2e>I|7]- wo ao L . > 2
Strata E E g % 0@ % ga z g ?EE 5 82 38 S - Shear D-DrllBreak | = (O & x Comments
TOPSOIL - grey brown silty clay
0.2 topsoil, moist /1
LAY - dark | i Note: Unless otherwise
% Bl RS de brown Gay. moist stated, rock is fractured
3| CLAY - very siff, light grey brown along rough planar
075~ clay, moist /1 bedding planes or joints
5 SHALY CLAY - very stiff, light grey dipping at 0°- 10° | IR0
brown, shaly clay with ironstone S N=-18
13 bands i :
SHALE - extremely low strength, =1
Lok extremely to highly weathered, light =
r grey and brown shale with some low ——]
to medium strength bands —]
2 20 5ITSTONE - low to medium =" T e I
strength, highly to moderately e rock PL(A) = 0 4MPa
weathered, fragmented to fractured, .
[T brown siltstone with medium and L 242m: BO®, 20mm clay
of gigh strength bands i ] 263-2.65m: B0, clay
[ .6-2.85m: slightty fractured, high — . = ) PL(A) = 1 5SMPa
F3 strength band C— 2.85m: J85°, ironstained
L == -\33,05m: J40°, ironstained
33 i : i == \G.1m: J35°, ironstained
SILTSTONE - high strength, slightly == .16m: J85°, ironstained PL(A) = 1 1MPa
10 weathered to fresh stained then L] v e——
[ fresh, fractured toksllghtly'fractured, I | 3.65m: J25°, ironstained
I grey brown to dark grey siltstone s 75m: J75° ironstained | C | 100 47
=4 pp—
¥ — 4 18m: J45° ironstained
i — PL(A) = 1 1MPa
[ %5 "Bore discontinued at 4 95m
Lo
L7
-8
Fs
RIG: Scout 2 DRILLER: J Simon LOGGED: Sl CASING: NWto 1.25m

TYPE OF BORING: Solid flight auger to 0.85m; Rotary to 1.3m; NMLC-Coring to 4.85m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa) =

D Disturbed sample PID Photo ionisation detector itials /‘, ‘;f,{

B  Bulk sample S Standard penetration test VRS, LA P

U, Tube sample (x mm dia ) PL Point load strength Is(50) MPa ‘ ’ Doug’as artners
W Water sample vV Shear Vane (kPa) 2 9.0

C  Core driling D> Water seep T Water level Date 2 v f Geotschnics - Environment - Groundwater
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BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 58.7 AHD BORE No: 15
PROJECT: BCS Kellyville Project EASTING: 309431 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266904 DATE: 23 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descripti | Degree of Rock Fractur Discontinuitie Sampling & In Situ Testin
escription Weathering | 2 Strength | 5| ‘g g Hiies ping 9
Depth & =1 pacing o
7 (rr?) gl ' 88,% ¢ B: S m B - Bedding J - Joint g 2%lg. Test iesults
| ICHRE] 222I7- wo oo . _Dri > S
Strata EEE3vgl [gE38BE;) |3 82 88| S-Shew O-DWEe |~ OZ)® | Comments
TOPSOIL - grey brown silty clay
02 topsoil, moist Ya
CLAY - stiff, red brown clay, moist i teiogUiltss elisndis
stated, rock is fractured
| o 07 along rough planar
i CLAY - stiff, light grey brown clay, / bedding planes or joints
i moist [~ dipping 0°- 10° —1
-1
s 368
N=14
135
SHALE - extremely low then == = 330kPa
extremely low to very low strength, == pp
i extremely to highly weathered, light il
L grey brown shale with ironstone - —+ |
2 bands = C |100| O
226 ]
SHALE - very low to low strength, == L 23-282m: B (x6) 0°, PL(A} = 0 4MPa
highly to moderately weathered, — \§~10mm clay bands |
[g]  p7|9reyshale - — 39m: J20° |
i SILTSTONE - medium strength, S, . ‘ |
La moderately to slightly weathered, o Z-S;W-Jggf
b fractured to slightly fractured, gre - [\ 2-2m: PL(A) = 0 4MPa
brown siltstong ’ o = :03-3.90m: B (x8) clay )
TE smear |
. —_ 3 41m: BO°, 10mm clay
’ 3.52-4 18m: highly fractured rock |7 |
m_ = C |100| 53 | PL(A) = 06MPa
=4 —_
I L 4.08m: J45° rough,
#18 ~SILTSTONE - very high then = = \ironstained g
medium strength, fresh, slightly | 4.18m: BO®, ironstained
fractured, grey siltstone I 4 5m: J75°, ironstained
gl o= 4 67m: BO®, ironstained PL(A) = 0 6MPa
AR - — 4.97m: J45° ironstained
Bore discontinued at 5.0m
-6
L7
Fe
-9
RIG: Scout 2 DRILLER: J Simon LOGGED: Sl CASING: NWto 1.3m

TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coring to 5.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pocket penetrometer (kPa)
D gls‘:urbed sample PID Photo ionisation detector Initials / 27 /
B ulk sample S Standard penetration test . LA P
U, Tube sample (x mm dia ) PL  Point load strength 15(50) MPa ‘ ' Doug’as artners
W Water sample V  Shear Vane (kPa) - Y
C  Core driling > Water seep T Water level Date = i Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Baptist Community Services - NSW & ACT SURFACE LEVEL: 59.8 AHD BORE No: 16
PROJECT: BCS Kellyville Project EASTING: 309483 PROJECT No: 71123
LOCATION: 34-36 Memorial Avenue, Kellyville NORTHING: 6266913 DATE: 29-30 Apr 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
- Degree of | Rock : == = = -
Description Weathering | € Strength | & F;ract_ure Discontinuities Sampling & In Situ Testing
1| Depth f 59— £ |=| >Spacing . = Test Results
x (m) (o) ®3lzs £ Zg g (m) B - Bedding J - Joint o g o 8\0 Py
O 3 'g = T oy o [=¥=) L i e o
Strata 52330y [nE3BBE; 5 82 38 | S-Shear DDl | FIOZIE | Comments
TOPSOILL - grey brown silty clay /)?/
03k topsoil, moist (
CLAY - stiff, red brown clay, moist Note: Unless otherwise
stated, rock is fractured
- along rough planar
L]l bedding planes or joints |
1 ®%"SHALY CLAY - stiff, grey brown dippingie=-5io | 347
[ shaly clay with ironstone bands S N=11
s SHALE - extremely low strength,
extremely to highly weathered, light pp = 140kPa
g8 grey brown shale
L2 C |100| O
235 pp = 150kPa
SHALE/SILTSTONE - medium and
medium to high strength, moderately 2 :i‘”m" j;g 55 PL(A) = 1MPa
weathered, fragmented to fractured, il ;
5 rey brown shale/siltstone -2 G2 BiyayU
[ grey E-EOmm clay
277m: J30°
| B2m: J25°, smooth
|2.32-3.0m fragmented
354 [ 1-Lg::-ck
SHALE - medium to high strength, .0-3.3m: B (x3) 0° PL(A) = 1 3MPa
Lo fresh stained then fresh, slightly |ronsta|nect‘_
fractured, dark grey shale -38m. J25°, smooth
L4 48m: J45°, ironstained
153 54-3 80m B (x3)0°
\mnstauned o074
i “4.07-4.22m: B (x3) clay PL(A) = 1MPa
.:_:. veneer
s ==
= PL(A) = 1MPa
57 -
L3 Bore discontinued at 5.7m
-6
L7
-8
-9
|
RIG: Scout 2 DRILLER: J Simon LOGGED: SI CASING: NWto 1.35m
TYPE OF BORING: Solid flight auger to 0.9m; Rotary to 1.35m; NMLC-Coringto 5.7m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
S Bb Eraio iareaton detector 7
D isturbed sampi initials A¢ L
B B S AL
S R ) DL B s : (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) - & 3
C Core driling D> Water seep T Water level Date =2 -/ &' Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Impact Group SURFACE LEVEL: 64.0 AHD BORE No: 301
PROJECT: Kellyville Stage 3 EASTING: PROJECT No: 71123.07
LOCATION: Memorial Drive, Kellyville NORTHING: DATE: 27/6/2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
I Degree of Rock ! - ) . -
| cesth Description Weathering | 2 Strength | & I;rpa;:(t;r{g Discontinuities Sampling & In Situ Testing
4 (rr?) of g3 ;:E: :5: :E’:gg (m) B - Bedding J - Joint g g“\dg\c Test iesults
Strata 2z222,49 2523885 |5 82 88 | S-Shear  F-Fault 2 loelx®
L EE330¢K sl8I3I2IZIelys| |3 35 22 o Comments
LT FILLING - grey-brown silty clay FTTTTT T 1T TT A
i 0.2R filling with some shale fragments, /- : : : : : : : H H
[ moist
i CLAY - apparently stiff, red-brown LT [ [l I'"] Note: Unless otherwise | A
3 0.7hclay, moist T | Il || | stated, rockis fractured
i ; — N | |l || | alongrough planar
Fol CLAY-_veryst_lff, Ilght_grey-brown NEEEE RN bedding dipping 0°- 10°
81, 4l clay, slightiy silty, moist RRRRR IR LA
[ SHALE - extremely low strength, RN 1 S :1211%
L 1.45 light grey-brown shale [ L}L.I__‘II
I 153 SHALE - extremely low then very T T [T 1T ;645m:CORE LOSS:
i low strength, extremely to highly FTrrd N N mm
L [ weathered, fractured, grey-brown NN | 111 1.8-2.15m: B's (x10) 0°,
FSF2 shale with some low strength bands NN | | || | fecly
i ERRRERIE-TE cl1e
[ i I I
3 11 | I
[ L || NS Gam: 45, un. o, oy
i \2.75-2.95m: Cs/Ds
NNy
; 313" SHALE/LAMINITE - medium then = el |y | 31m:BO% fe, cly, 30mm PL(A) = 0.75
[ high strength, moderately weathered I 111 (. N e
F then fresh, slightly fractured then F - |11 I I 3.5m: J60°, pl, ro, cln
[ unbroken, grey-brown then grey - [ 1] |1 | o e
3 shale or laminite with approximately o L1 Cor b ‘?668”" B0”, fe, cly,
(ol s 15-20% fine sandstone laminations = R Coo b mm
i [~ I : : : H :I . C [100] 84
i - i Ll Lol 4.3m: B0°, fe, cly, 5mm PL(A) = 0.99
[ = [ [
[ I [ [
[l - [l [
[ore = e fpor
[ — [l [ PL(A) = 1.03
r I— 1IN [ [ [1]] 5.3m:B0°%clyvn
[ = [l I 11l
3 = [l I 11l
[ = [l I 11l
86 — [l I 11l
L[ — [ I 11l
H = [l I 11l PL(A) =1.13
[ - [ I 11l
H = [l 11l
[ — [ [ 6.7m: B0, cly vn C | 100|100
[l 7 I— [ R
rer I [ R
r - [l R
[ = [l R
I - PL(A) = 1.05
L - i Il I 7.5-7.7m: J75°, un, ro,
: 775 _ _ I 11N | Ty en
[ Bore discontinued at 7.75m [T [ 1T 11
Lal o (I [
[ (I I 11l
Lt (I I 11l
[ (I I 11l
Lt (I I 11l
[ (I I 11l
Fol (I I 11l
rere 11 I 11l
3 (I I 11l
[ 11 I 11l
H (I I 11l
[ 11 I 11l
F (I I 11l
[ (| L 11 11
RIG: ECO 305 DRILLER: LC LOGGED: SI CASING: HW to 1.1m

TYPE OF BORING:  Solid flight auger to 1.0m; Rotary to 1.45m; NMLC-Coring to 7.75m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BORE: 301 PROJECT: KELLYVILLE JUNE 2017
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BORE: 301 PROJECT: KELLYVILLE JUNE 2017

6.0 - 7.75m




BOREHOLE LOG

CLIENT: Impact Group SURFACE LEVEL: 60.8 AHD BORE No: 302
PROJECT: Kellyville Stage 3 EASTING: PROJECT No: 71123.07
LOCATION: Memorial Drive, Kellyville NORTHING: DATE: 26/6/2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing

2| Depth f S8 T T g g Spacing . . = Test Results
m) o) o3z 3 |5 I%IE’(;“ (m) B - Bedding J - Joint 2 go_ 8°\° &
Strata 2223, ;’|§|§|§|§|§|§ S 38 | S-Shear  F-Fault 2|08l
TTISHLE FI21SISI£121E] [S So ['4 Comments
[ FILLING - grey silty clay and shale I FTTTTI I T A
b fragments filling, damp | LT | I
[ | Tl | I
F | T | I A
[ 0.7 _ | I rrrn | |
L3t SILTY CLAY - very stiff, red-brown | 11110 | ||
Ly silty clay with at race of ironstone | RN | I A
Lt gravel, damp to moist | NN I I ] 589
I | I rrrn | | S N=17
[ | e | I I
[ | e | I
[ 18 | [ | I
[ “[ LAMINITE - extremely low to very | L | I
[ _'2 low strength, grey-brown laminite | 111 | 1] Note: Unless otherwise
i | i | Il stated, rock is fractured
[ | i | | | along rough planar
L | (NN | | | | bedding dipping 0°- 10° ||
[ : : : : : : : H s 16,25,25/130mm
M8 refusal
L L3 30 L1l | | ]
Lo LAMINITE - extremely low to very 1111 | | 3.0-4.25m: B (x5) 0°, cly,
[ low strength, extremely to highly HEEN | || | 10-20mm
L weathered, fractured, grey-brown HEEN | I
i laminite L] |l I
N REEREEL | C |100) 0
o[ [ | I
I 4 [ | I
L[ 45 |11 | I
i “““| LAMINITE - low to medium strength, 1] | I N
[ highly to moderately weathered, | |11 | I \4-35”‘:50  fe, cly,
3 slightly fractured, grey-brown | |1 | || 10”"_“ . PL(A) = 0.39
[ laminite | (] | [ \4.4m.J60,pI, ro, cln
& 4.5m: J45°, un, ro, fe
L L5 : | : : : H \4.62m:BO°, cly co, 5mm
I 31" CAMINITE - medium to high then | BRI ] g:g?&"gﬁégf‘f&g'”
[ medium strength, slightly weathered I I I Il | 35°45° un,ro,cln
[ then fresh slightly fractured and [ [ I 11 | 548 57 5.93m: B (3
I unbroken, grey-brown to grey L L I L e m: B (x3) B
Lol laminite with approximately 20% fine Ll Ll | ] 1€ C |100| 96 | PLA)=15
3 sandstone laminations
I +6 |1 |1 | I
LI : : : : : 6.1m: BO®, fe, cly, 5mm
[ |1 |1 |
F |1 |1 | PL(A) = 0.89
sl |1 |1 |
Fr |1 |1 |
L7 [ L]l
r |1 |1 |
[ |1 |1 |
i I I | 7.45m: J45°, pl, sm, cln
Ll : : : : : PL(A) = 0.65
[ g | | | 7.87m: J30°, pl, sm, cIn
[ |1 |1 |
| i i
i L L | 8.42m: J45°, pl, ro, cIn ¢ 1100l 100] PL(A)=0.97
[l |1 |1 |
Le |1 |1 |
L[ |1 |1 |
H |1 |1 |
[ |1 |1 |
| : : : : : 9.5,9.72m: J (x2) 45°, PL(A) = 0.88
5l R BRNI Pl sm, cln
L[ 100 L1 L1 |
Bore discontinued at 10.0m

RIG: ECO 305 DRILLER: LC LOGGED: SI CASING: HW to 2.6m
TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 3.0m; NMLC-Coring to 10.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

Gas sample PID Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)

A Auger sample
B Bulk sample
BLK Block sample

Douglas Partners

wVSCUE

K

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test A .
E  Environmental sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater
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Geotechnics | Environment | Groundwater

7.0 - 10.0m




BOREHOLE LOG

CLIENT: Impact Group SURFACE LEVEL: 61.2 AHD BORE No: 303
PROJECT: Kellyville Stage 3 EASTING: PROJECT No: 71123.07
LOCATION: Memorial Drive, Kellyville NORTHING: DATE: 27/6/2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description VI\:/)ggtﬁa:ri% 2 Stlsgr%th 5 I;ractyre Discontinuities Sampling & In Situ Testing
2| Depth of ST T g | SPacing o o |o|n | TestResults
(m) $-lz13 15 Tgz| (M 8 -Bedding - Joint S |sglox &
Strata 2322,4° |2122852% |5 82 88 | S-Shear  F-Fault 2|8 3|lx
FEE A slEIEI2I2ISls) |3 S5 32 x Comments
LT FILLING - light grey-brown shale I FTTTTT 1T 1T A
ror fragments filling, damp | N T
[ 035 CLAY - very stiff, red-brown clay, : : : : : : : : H H A
Lt damp | EERRE Lol Note: Unless otherwise
[ | RERRR IR s}ated,roclr(]islfractured
: along rough planar
a3 0.85 SHALE - extremely low strength, | NEEEE RN bed(?ing d?pp?ng o-10° | A
L light grey shale | RN ] 13.19.17
L | 1 I 11 S N =36
[T 15 | I |1l I
Lt | SHALE - extremely low strength, I [TTTTTI [ 1 TT | 1.5-2.3m:B's 0°-5°, fe,
[ extremely to highly weathered, | | [ 11| cly
L L fractured, light grey-brown shale | RN [ R
[ 2 | 1 (]
Lol | NEREEN I C |100] 10
[ | i (b [N
3 | i [ (N
[ 265 T AVINITE GomTh 5 | | |11 L TP | 2 63:265m: Cs PL(A) = 0.48
L to high strer;;gi? slﬁ;tlyeyv;;;;en; I I L I I PR o .
s then fresh, slightly fractured then : : : : : : : : : fzeegf t§5r1n2Ir3nE§7)0
[l unbroken, grey-brown then grey
L laminite with approximately 20% fine : : I : : : ] I
[ [ n ne lamination - BO°
al sandstone faminations | | RERIL 3.4m: BO", fo PL(A) = 08
For | | |1 |11
L[ | | |1 |11
i E
el | | RERIL C|100] 82
L[ | | |1 |11 PL(A) = 0.86
[ | | |1 I 1l 4.55m: J20°, pl, ro, cln
| | ]
[ e | | FE | T
r8r | | |1 |11
Fot | | |1 (I PL(A) = 1.27
[ | | |1 |11
- | | |1 |11
L[ | | |1 |11
L F6 | | |1 |11
Ll | | |1 I 11
H | | |1 |11
[ [ | | |1 (I PL(A) =0.72
For | | |1 I 11 >
L[ | | |1 I 11
For | | |1 |11
L rr | | |1 |11
:%: | | [ (I C [100( 100
[ | | |1 |11 PL(A) = 0.74
[l | | |1 |11
L[ | | |1 |11
[ | | |1 |11
[ [g | | |1 |11
[l | | |1 |11
‘ I B
[l | | L Lol PL(A) =1.31
L[ | | I L1l 8.7m: J70°, pl, ro, cn
- | | |1 |11
e | | |1 I 11
Fet | | |1 I 11 9.9m: J60°. ol |
I I I L =m: JOU% PL S, €N 6 1100 | 100
[ | | | |1l PL(A) =0.79
[ | | |1 I 11
F | | |1 |11
[ 995 } } — 1

Bore discontinued at 9.95m
RIG: ECO 305 DRILLER: LC LOGGED: SI CASING: HW to 1.1m

TYPE OF BORING:  Solid flight auger to 1.0m; Rotary to 1.5m; NMLC-Coring to 9.95m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)
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BOREHOLE LOG

CLIENT: Impact Group SURFACE LEVEL: 58.5 AHD BORE No: 304
PROJECT: Kellyville Stage 3 EASTING: PROJECT No: 71123.07
LOCATION: Memorial Drive, Kellyville NORTHING: DATE: 26/6/2017
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
I Degree of Rock ! - ) . -
Description Weathering | 2 Strength | & I;ra;:(t;r{e Discontinuities Sampling & In Situ Testing
| Depth of ST T g |w| SPACing i o |o®|a | TestResults
(m) S8 1§ HEE (m) B - Bedding J - Joint S 85|15 2
O |S535 2L 9o gg | S-Shear  F-Fault > 18 8|g°
Strata 222z0x IJXJ|§|§|§|.]9;|§|“XJ S 2 =!° Elegx Comments
[ FILLING - grey to grey-brown silty FTTTTI 1T 1T A
r clay and shale fragments filling, : : : : : : : H H
| damp
Kl 06 FErrrd I A
L | CLAY - stiff, red-brown clay, moist : : : : : : : H H
L L4 LT [ A
[ T [ s 4,510
[ T [ N=15
Lol 14 SHALE - extremely low strength, : : : : : : : H H —
[ [ light grey shale RERRE IR
Lt e | || || | Note:Unless otherwise
F F2 20 - stated, rock is fractured
Et LAMINITE - very low strength, light : : : : : : : : : : along rough planar
[ [ grey-brown laminite BERN | || || | bedding dipping0°-10°
X Hi || e
L 28 I o
L+ | LAMINITE - very low strength, highly NEEE | |1 2.8-3.2m: B's 0°, cly
[ 3 weathered, fragmented to fractured, NERE I Y
L L grey-brown laminite ERE | L
1 EERRREI I PLA) =0.13
8 RN T 1 f345&3.5m:J (x2)20°-
F P e [\35phro, fe
Fot NEEE | |1 3.5-4.0m: B's 0°, fe, cly
 Fa RERRANI ||| co-3mm
L s II:H : H C [ 100| 52
. | LAMINITE - low to medium strength, L1 I [ 4.33,4.63,4.77m: J (x3) PL(A)=0.55
:g_ highly to moderately weathered, 45°, pl, ro, fe, cly
L[ fractured, grey-brown laminite : : : : I:
[ [s 50 11 I 11 |
L ~| SHALE - medium then medium to 11 R N PL(A) = 0.56
[T high strength, fresh, slightly |11 [ | '
[ [ fractured, grey shale with some fine 111 |11 | 5.3m: J35°, pl, ro, cIn
r3r sandstone laminations 111 1 |
+ | I 1l | -
[ [ 5.75m: becoming very high strength | 11 E | 5.75m: J80°, he PL(A)=4.14
[ e siderite band : : : : : 5.95m: J55°, pl, ro, cln
. IR
N | I 1l | o
L] | U1 || s 6.93m:d o) 307 PL(A) = 0.95
Lt | L1 | pl, ro, cin
L[, | I 11 Wl
[ [ : : : : : : C (100|100
LT | [ |
rap [ (| PL(A) = 0.99
[ [ : : : : E : 7.65m: J60°, un, ro, cln
[ re : : : : | : 7.97m: J35°, pl, ro, cln
i I o PL(A)=1.27
[ | [ |
A Y S Pl
F ot Bore discontinued at 8.6m | RN
Fob | [
e | [
Fob | [
L[ | [
Fer | [
L[ | [
F | [
[ | I 11 11
RIG: ECO 305 DRILLER: LC LOGGED: SI CASING: HW to 2.6m

TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 2.8m; NMLC-Coring to 8.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)
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7.0 - 8.60m




