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Stockland Development Pty Ltd
c/- BradLees Consulting Pty Ltd
PO Box 2293

Southport QLD 4215

ATTENTION: MR JASON MURDOCH
Email: Jason@bradlees.com.au

Dear Sir,

RE: BROAD GEOTECHNICAL APPRAISAL - SITE B - SOUTH DEEBING CREEK
ROAD, DEEBING HEIGHTS

1.0 INTRODUCTION

This report presents the results of a broad geotechnical appraisal for the proposed residential
subdivision termed Site B (the Site) including Precinct A at South Deebing Creek Road,
Deebing Heights. From information received from BradLees Consulting, the proposed
subdivision will involve the creation of new residential allotments with associated roads and
services.

Our research has indicated that the Site is not affected by old underground mining activities.
This report is based on underground mining not being a geotechnical constraint for the Site. The
issue of underground mining activity is excluded from this report, but must be taken up with an
appropriate consultant. Moreton Geotechnical Services (Mr Ken Grubb) is a local consultant
who provides advice relating to old mine workings and would be able to help in this regard.

It should be noted that a large area of the Site was not accessible due to dense vegetation. The
inaccessible area covered the eastern and extreme southern portions of the Site, outside the
defined boundaries of proposed Precincts A and B. These areas must be tested before
construction commences in these areas.

The broad geotechnical appraisal was commissioned by Stockland Development Pty Ltd.
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The purpose of the investigation was to broadly assess the subsurface conditions at the Site,
and conduct fieldwork and laboratory testing to provide preliminary advice and
recommendations relating to:

¢ Subsurface conditions in accordance with AS1726;

e Preliminary broadscale existing site classifications in accordance with AS2870;
e Broadscale soil dispersion assessments;

¢ Broadscale excavation conditions;

* Broadscale slope stability assessment in accordance with Appendix C of Australian
Geomechanics Society (AGS) "Landslide Risk Management ", March, 2007, with
assumptions;

¢ Preliminary design soaked CBR values based on visual assessments of likely prevailing
subgrade materials;

Site classification in accordance with AS.2870 “Residential Slabs and Footings” for each
individual residential lot is excluded from the scope of work, requiring further testing at a later
date.

This report has been written with consideration to the relevant sections of the Ipswich City
Council Planning Scheme Part 12 Div 15 Earthworks Code in the absence of any specific
guidelines or specifications under ULDA requirements.

The stability assessment has been carried out in accordance with Appendix C of Australian
Geomechanics Society (AGS) "Landslide Risk Management ", March, 2007. This approach for
risk assessment is qualitative or semi-quantitative, suiting sites where historic instability data are
not available and combines the likelihood of an instability event with the consequences to
property to derive an assessment of risk. The process is inherently subjective. Assumptions
regarding the proposed earthworks and development have been made.

This report has been prepared to address the suitability of the Site for residential development
with respect to slope stability and other geotechnical constraints. It identifies the predominant
geotechnical constraints associated with the proposed development, as well as providing
recommendations to minimise the risk of future slope instability and poor performance

2.0 METHODOLOGY

A 4WD Jacro 200 utility mounted drill rig was used to drill 41 boreholes to depths generally
ranging between 1.50m and 3.00m beneath the ground surface at the Site. Drilling refusal at
‘max TC bit" in weathered rock was achieved in the following boreholes and at the following
depths below the ground surface:-

Borehole BH2 — 1.00m;
Borehole BH3 — 1.50m;
Borehole BH4 — 1.50m;
Borehole BH5 — 1.70m;
Borehole BH7 — 0.60m;
Borehole BH8 — 1.50m;
Borehole BH9 — 1.20m;
Borehole BH11 — 1.50m;
Borehole BH19 — 2.50m:
Borehole BH23 — 1.40m;
Borehole BH33 — 1.45m; and
Borehole BH40 — 2.20m.
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Borehole drilling was conducted using a 100mm diameter tungsten carbide (TC) bit.

Boreholes were positioned on a 150m (approx) grid using a hand held Garmin GPS 60 unit,
which recorded the borehole co-ordinates. General borehole location accuracy was +5m.

Dynamic Cone Penetration (DCP) tests were conducted adjacent to each borehole. A pocket
penetrometer was used to test for the estimated unconfined compressive strength of cohesive
materials.

A walk-over survey of the Site was undertaken by a Geoscientist from our Darra office during
October and November 2010, which involved mapping and measuring observed features of
significance to slope stability such as soil type, slope gradients and direction, erosion features,
surface and subsurface drainage, filled and cut areas, vegetation density and the presence of
irregular surface features such as erosion rills and gullies, slips, slumps, hummocks, back
scarps, scree debris fans or any associated features.

The results of the walkover survey, the subsurface conditions in the boreholes, the ground
surface slope angles and laboratory test results were used to assess the broadscale post
development risk level for this Site.

The following disturbed samples were tested in the Emerson Class Dispersion test at the
Morrison Geotechnic Darra Laboratory:-

Borehole BH3 between 0.10m and 0.20m:;

Borehole BH13 between 0.00m and 0.10m and 1.20m and 1.30m;
Borehole BH15 between 0.40m and 0.50m;

Borehole BH22 between 0.50m and 0.60m;

Borehole BH25 between 0.00m and 0.10m:

Borehole BH26 between 0.65m and 0.75m;

Borehole BH27 between 2.00m and 2.40m;

Borehole BH29 between 1.20m and 1.50m; and

Borehole BH32 between 2.10m and 2.50m.

The following samples were taken in thin wall ‘U50’ tubes and tested in the Shrink/Swell test at
the Morrison Geotechnic Darra Laboratory:-

Borehole BH2 between 0.20m and 0.50m;
Borehole BH11 between 0.50m and 0.66m;
Borehole BH13 between 0.35m and 0.61m;
Borehole BH14 between 0.60m and 0.74m:
Borehole BH30 between 0.10m and 0.30m;
Borehole BH31 between 0.30m and 0.55m; and
Borehole BH41 between 0.20m and 0.47m.

The following samples were taken in thin wall ‘U50’ tubes and tested in the Shrink/Swell with
Swell Pressure test at the Trilab Laboratory:-

¢ Borehole BH7 between 0.20m and 0.37m; and
e Borehole BH16 between 1.80m and 2.12m.
The approximate locations of the boreholes are presented in a site plan contained in Appendix

The borehole log sheets are presented in Appendix B.
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The laboratory test result sheets are presented in Appendix C.

The 2007 AGS “Landslide Risk Management” Guidelines and the AGS Guidelines for Hillside
Construction are attached as Appendix D.

3.0 SITE DESCRIPTION

The Site is orientated in a north-south orientation and is charactensed by undulating and gentle
ground surface slopes generally ranging between 5° and 7°. A creek gully runs the entire length
of the Site in a north-south orientation and essentially divides the Site into eastern and western
portions. A smaller gully approximately 30m to 40m long, 4m wide and 2m deep was observed
adjacent to borehole BH6 within the extreme northwestern portion of the Site towards the entry
gate at the southern end of South Deebing Creek Road. A large dam is present towards the
centre of the Site and several smaller dams are also present in low lying areas across the Site.
Scattered tree vegetation is present along with a moderate, low to medium length grass cover.
Dense free vegetation is present within the eastern and extreme southern portions of the Site
and this prevented the drilling of boreholes within these areas.

Some cobbles were observed over the ground surface in scattered locations across the
elevated hillside portions of the Site, indicating creep movement of soil and rock material
downslope. These areas are not likely to pose significant instability risks to development.
Extensive erosion and gully features were observed across the Site, especially within the main
drainage channel towards the centre, and within the northern portion of the Site. These areas
displayed sub vertical to vertical eroded faces visually up to 5m to 6m high, with tunnel and rill
erosion features evident immediately behind and within the exposed faces. These areas are
highly unstable and prone to slips, slumping and general failure associated with rainfall
discharges and evidenced by fallen trees lying at the base of the eroded faces in the drainage
channel.

There were no other observed recent past or historical failure or slip areas observed during the
walkover survey of the Site.
4.0 SUBSURFACE CONDITIONS

The regional geclogy, local subsurface conditions and local groundwater conditions are
described in Sections 4.1, 4.2 and 4.3.

41 Regional Geology

The regional geology sequence of the area is made up of alluvium underlain by the Gatton
Sandstone Formation. The alluvium materials are thought to have been deposited in the
Quaternary Geological Time Period and consist of clay, silt, sand and gravel. The Gatton
Sandstone Formation was thought to have formed in the Jurassic Geological Time Period and
consists of lithic labile and feldspathic labile sandstone (Ipswich 1 : 100 000 Geological Series,
9442, 2006, produced by the Queensland Department of Natural Resources, Mines and Water).

4.2 Local Subsurface Conditions

The local subsurface conditions encountered within the depth range of the boreholes are
described as follows:-

Ref: 15320B Stockland Development Pty Ltd MORRISON GEOTECHNIC



Uncontrolled Fill:

Topsoil:

Slopewash Soil:

Alluvial Soil;

Residual Soil:

Weathered Rock:

Job No. DE10/162

Encountered only in borehole BH21, comprising moist, medium dense
silty sand extending to 0.60m;

Encountered in most boreholes and ranging between 50mm (0.05m)
and 200mm (0.2m) in thickness and generally comprising moist, wet
and dry, loose, loose to medium dense and medium dense silty sand
and clayey sand;

Encountered in boreholes BH4, BH5, BH9, BH11 and BH15,
comprising moist and wet, loose, loose to medium dense and medium
dense silty sand and clayey sand, extending to depths ranging between
0.30m and 0.50m;

Encountered in the low lying boreholes and generally comprising an
interlayered clay and sand sequence. Alluvial clay soils generally
comprised moist, stiff, very stiff and hard sandy clay and silty clay of
high plasticity. Alluvial sandy soils generally comprised moist, moist to
wet and wet, loose, medium dense, dense and very dense silty sand
and clayey sand. Alluvial gravel soils may be encountered in localised
areas across the site. Weak soils including loose and wet alluvial sandy
soils may be encountered to depths of up to 2m to 3m below the
ground surface in localised areas. The alluvial soil sequence extends to
depths ranging between 1.3m and in excess of 3m;

Encountered in the elevated boreholes, generally comprising moist,
dense clayey sand and moist, stiff, very stiff and hard sandy clay and
silty clay of medium and high plasticity, extending to depths ranging
between 0.20m and 2.80m, underlain by;

Generally encountered in the elevated boreholes, comprising Extremely
Weathered (XW) Sandstone of Extremely Low Strength (ELS), Very
Low Strength (VLS) and becoming Distinctly Weathered (DW) and Low
Strength (LS) with depth in some boreholes. The Weathered
Sandstone rock may be completely decomposed in localised areas,
with engineering properties equivalent to a dense clayey sand soil. The
Weathered Sandstone rock sequence is quite variable in strength
across the Site and may either be completely decomposed and weak
and layered with residual soils or comparatively strong with Low
Sirength (LS) and Distinctly Weathered (DW) characteristics. The
Weathered Rock sequence extends to depths ranging between 0.60m
(at refusal) and in excess of 3m.

Drilling refusal at “maximum TC bit” in weathered rock was achieved in
the following boreholes and at the following depths below the ground
surface:-

Borehole BH2 — 1.00m;
Borehole BH3 — 1.50m;
Borehole BH4 — 1.50m;
Borehole BH5 — 1.70m;
Borehole BH7 — 0.60m;
Borehole BH8 - 1.50m;
Borehole BHQ — 1.20m;
Borehole BH11 —1.50m;
Borehole BH19 — 2.50m;
Borehole BH23 — 1.40m;
Borehole BH33 — 1.45m: and
Borehole BH40 — 2.20m.

4.3 Local Groundwater Conditions
Ref: 15320B Stockland Development Pty Lid MORRISON GEOTECHNIC
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Groundwater was not intersected within the depth range of the boreholes immediately after
borehole drilling.

The presence and depth to groundwater will vary with rainfall, subsurface material type and
permeability conditions, the integrity of adjacent buried services and the proximity, type and

density of vegetation.

5.0

LABORATORY TEST RESULTS

Seven (7) undisturbed samples of the natural clay soils were retrieved in thin wall 50mm
diameter steel tubes and tested to assess the natural clay soil volume change capability in the
Shrink Swell test at the Morrison Geotechnic Darra laboratory. An additional two (2) samples
were tested for Shrink/Swell and Swell Pressure properties at the Trilab Windsor laboratory. The
Shrink Swell and Shrink Swell with Swell Pressure |aboratory test result sheets are presented in
Appendix C to this report and summarised in Table 1.

Table 1 — Shrink/Swell Index and Swell Pressure Test Results

Shrink

Swell

: : Shrink
Sample . Specimen Spe.cnmen Shrink | Swell | Swell Swell
Borehole | Depth Material Moisture | Moisture (%) (%) Index Pressure
(m) Content | Content i (Iss %) (kPa)
(%) (%) °
0o0— | Residual Soil -
BH2 X Sandy Clay 16.4 16.0 22 0.6 1.4 -
0.50
(CH)
0.20- Residual Soil -
BH7 ’ Sandy Clay 11.3 10.8 1.6 1.0 1.2 200
0.37
(CH)
0.50 — Residual Soil —
BH11 0 66 Sandy Clay 13.0 12.2 2.1 2.8 20 -
i (CH)
0.35_ | Residual Soil -
BH13 0.61 Sandy Clay 17.3 13.4 1.0 0.1 0.6 -
: (CH)
0.60 — Alluvial Soil —
BH14 - Sandy Clay 11.6 11.7 1.6 0.9 1.2 -
0.74
(CH)
1.80- Alluvial Soil —
BH16 212 Silty Clay (CH) 19.6 20.5 3.8 5.7 3.7 800
0.10- Alluvial Soil —
BH30 0.30 Silty Clay (CH) 319 349 3.8 22 2.7 -
0.30- Alluvial Soil —
BH31 : Sandy Clay 17.8 14.1 2.7 0.8 1.7 -
0.55
(CH)
0.20- Alluvial Soil —
BH41 0.47 Silty Clay (CH) 25.2 19.1 74 2.9 4.9 -
*Material description based on a visual description of recovered drill cuttings in the field.
Ref. 153208 Stockland Development Pty Ltd MORRISON GEOTECHNIC
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The results of the Emerson Class Dispersion tests are summarised below in Table 2.

Table 2 - Emerson Class Dispersion Test Results

Borehole Number Depth {m) Material* DisE:::;?:: Slljalzir
Residual Soil — Sandy
BH3 0.10-0.20 Clay (CH) 2
' Topsoil - Silty Sand
BH13 0.00-0.10 (SM) 6
1.20-1.30 XW Sandstone Rock
Residual Soil — Sandy
BH15 0.40-0.50 Clay (CH) 4
BH22 0.50-0.60 Alluvial Soil - Clayey 2
Sand
. Topsoil — Clayey
BH25 0.00-0.10 Sand 6
Residual Soil —
BH26 0.65-0.75 Clayey Sand 2
Alluvial Soil — Sandy
BH27 2.00-2.40 Clay (CH) 3
BH29 1.20-1.50 Alluvial Soil — Clayey 2
Sand
BH32 2.10-2.50 XW Sandstone Rock 2

*Material description based on a visual description of recovered drill cuttings in the field.

6.0 BROADSCALE EXISTING SITE CLASSIFICATIONS

The site classifications will depend on the predominant soil profile at each location. Preliminary
broadscale site classifications based on the likely range of predominant soil profiles are given

below in Table 3.

Table 3 — Preliminary Broadscale Existing Site Classifications

Predominant Soil Profile After Earthworks

Most Likely Classification to AS2870

Fill MtoH'

Natural Clay Soils (CI) M
Natural Clay Soils (CH) Hto E°
Alluvial Sands (SM and SC) Sto M’
XW and DW Sandstone StoM’

"Classification based on the fill materials not containing any high plasticity clay soils (CH).
%Note the likely E classification would predominantly apply to the low areas of the Site nearest
the drainage lines where the high plasticity clay profile is typically at least 2m thick.

* Prevailing near drainage lines with sandy soils to at least 1m; not expected to be widespread.
*High areas where cutting exposes sandstone rock.

The Site classifications may be more severe where the following situations apply:-

e Further earthworks to that described in this Section are carried out; and/or
» Extensive tree and vegetation planting or clearing is performed on site.

Ref: 15320B Stackland Development Pty Lid
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It should be noted that a large area of the Site within the eastern and exireme southern portions
could not be accessed due to the presence of dense vegetation. Further testing must be
conducted in these areas before construction commences. Furthermore, a lot by lot borehole
drilling and testing investigation will be required to determine the site classifications for
individual lots, after the earthworks have been completed.

7.0 BROADSCALE SOIL DISPERSION

Disturbed samples were taken in the various soil profile strata and tested in the Emerson Class
Dispersion test with the interpretation of results based on AS1289.3.8.1. The Emerson Class
Dispersion results are presented in Table 4,

Table 4 —- Broadscale Soil Dispersion

; Emerson Class Dispersion " S
Material Kunmibsar Dispersive* (Yes/No)
Topsoils (Silty Sands and 6 No
Clayey Sands)
Alluvial Soils (Sandy Clay —
CH and Clayey Sand) 2.3 Yes
Residual Soils {Sandy Clay —
CH and Clayey Sand) 2,4 Yes (Emerson Class 2)
XW Sandstone Rock 2 Yes

* Soils determined as dispersive or non dispersive based on the Emerson Class Dispersion
results and the information contained in AS1289.3.8.1 — Section 6

Based on the results of the Emerson Class Dispersion tests and in accordance with
AS1289.3.8.1, alluvial soil, residual soil and XW sandstone rock materials are likely to be
dispersive. Severe erosion and sedimentation is expected within these profiles at the Site.
Erosion causing gully channels, rills and tunnel features, as observed in the field, may be an
ongoing process at locations across the Site, resulting from concentrations of rainfall runoff. The
main drainage channel within the central and northern portion of the Site contains sub vertical to
vertical eroded faces up to 5m to 6m high, with tunnel and rill erosion features observed
immediately behind and within the erosion faces. These areas are highly unstable and pose a
high instability risk to development, as observed by fallen trees lying at the base of the erosion
faces in the drainage channel. Refer to recommendations given in Section 10.0 of this report for
further management recommendations. There were no other observed existing or historical
failures or slip areas observed during the walkover survey of the Site.

Topsoils are likely to be inert and not dispersive. However, topsoils are typically highly erodible
as they are typically encountered in thin and loose profiles at the ground surface.

8.0 EXCAVATION CONDITIONS

Excavation conditions within the low lying areas of the Site towards the centre and in the natural
soils to depths of up to 3m will be possible using small to medium sized excavators fitted with
normal soil buckets, and will require only light ripping using small or medium sized tractors.

Excavation conditions within the elevated site areas surrounding the central regions of the Site
and in the natural soils to depths of up to 0.5m to 1.5m will be possible using small to medium
sized excavators fitted with normal soil buckets, and will require only light ripping using small or
medium sized tractors.

Ref: 15320B Stockland Development Pty Ltd MORRISON GEOTECHNIC
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Below these depths, and within the XW sandstone rock, excavation rates are expected to be
considerably slower, especially in localised regions where drilling refusal was achieved.
Excavation rates below 0.5m to 1.5m will require the use of large excavators fitted with ripper
attachments or heavy tractor ripping using medium sized tractors. Groundwater seepage into
excavations should be minor and readily controllable by pumping from sumps.

Temporary cut batters up to 3.0m deep can be constructed at no steeper than 0.5H:1V in the
XW sandstone rock and 1:1 in the natural soils. Where the natural alluvial soils towards the
centre of the Site are observed to be wet and loose, temporary cut batters are to be no steeper
than 2H:1V, subject to confirmation by appropriate inspection during construction. Steeper
batter slopes, will require short and long term lateral support.

Permanent batters in cuttings should be no steeper than 3H:1V in the weak natural alluvial soils
towards the centre of the Site, 2H:1V in all other natural soils and 1H:1V with benches every
2.0m in the XW rock, subject to on-site inspections during construction. Permanent batters
must be inspected by this office during construction to confirm the above recommended batter
slopes and identify any unstable zones or unfavourably dipping defects or sheared zones which
may affect long term stability.

Temporary and permanent fill batters should not be steeper than 2H:1V and must be over-
compacted and trimmed back fo ensure proper compaction in the outer zones.

Itis very important that all cut and fill batters, once constructed are immediately protected from
scouring and erosion by suitable protection measures, such as establishing a plant cover and
drainage to limit the potential for erosion of the highly dispersive soils and rock present at the
Site. Refer to Section 10.0 of this report for further information.

9.0 BROADSCALE SLOPE STABILITY ASSESSMENT

At the time of the walkover survey, unstable areas were observed within the central and
northern portions of the Site within the drainage channels. These unstable areas comprised the
highly eroded vertical and sub vertical bank sections up to 5.0m high characterized by severe
gullies, rills, undercutting and tunnel features. The Site displayed no other evidence of existing
or recent past instability involving large scale or small scale movements of significant quantities
of soil or rock in a short duration event such as a slip or landslide.

Minor creep movement of the topsoil and natural soils to depths of up to 0.30m to 0.50m is
expected in the future, but this is not anticipated to significantly impact on properly designed,
constructed and maintained residential development. Erosion is expected to potentially be the
most significant instability mechanism in the future impacting on residential development,
requiring careful design and management techniques to control and minimise erosion sediment
runoff and maintain stability.

Itis essential that all earthworks, including but not limited to miner cuts or fills, be structurally
engineered to the recommendations made in Section 10.0 of this report, which will reduce the
probability of erosion, scouring or general batter failure and limit the potential of extensive
damage due to these events. The descriptor "Unlikely” means that “the event could occur under
very adverse circumstances” and is considered appropriate to describe the likelihood of a
rainfall triggered slump or soil creep within the batters of low fills or the natural soils, with an
Annual Indicative Probability of about 10™. Slumping and erosion of batters or soil creep would
likely cause limited damage to parts of a house structure, with a descriptor of damage as
“Minor”.

Ref: 15320B Stockland Development Pty Ltd MORRISON GEOTECHNIC
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On this basis, the risk to property can be assessed as "Low” if the earthworks are strictly limited
and carried out in accordance with our recommendations. This level of risk is "Tolerable”
provided the guidelines in Section 10.0 are followed in all development phases.

10.0 GENERAL GUIDELINES FOR DEVELOPMENT

Erosion and sediment transport is seen as the most significant geotechnical challenge for the
development of the Site and close design attention must be given to minimizing the potential for,
and the effects of, these processes. Inevitably, controlling surface water runoff will be a major
factor in addressing these geotechnical issues.

The following development guidelines, in conjunction with the AGS Guidelines for Hillside
Construction, attached as Appendix D, must be incorporated into future development fo
maintain a Tolerable level of risk in relation to slope stability for the residential subdivision and
development:-

e Engineering controls and/or structures to reduce the potential for erosion and general
bank instability must be provided along drainage gully banks. These structures could
include gabions, rock matiress or other structural interventions which control runoff and
limit the effect of water discharges. A buffer area where no development is allowed
should be provided behind the crests of the banks in these areas. The buffer area and
engineering controls should be monitored and reviewed periodically at regular time
frequencies and especially where further erosion, gully widening and general bank or
slope failures are observed, for reassessments of management strategies;

» All stormwater and other discharge ouffalls into the gullies must incorporate headwalls
and energy dissipating devices to reduce flow velocities and therefore reduce the
potential for scour and erosion;

e Due to the presence of highly dispersive soils, recycled water should not be permitted
for use at any time onsite, either before, during or after construction;

e Existing tree and grass vegetation should be retained where possible during and after
the development to limit erosion and instability potential;

e Cuts and fills should be minimised where possible to less than 1m to 2m in height;

¢ Retaining structures should be provided for cuts or fills greater than 1m in height/depth.
Where retaining walls are to be constructed they must be designed so as not to
introduce unacceptably high risks to life and property and have a factor of safety of at
least 1.5 with respect to global stability as well as internal stabiiity. Internal stability
includes design against sliding, overturning and bearing capacity failure. Internal
retaining wall stability is the responsibility of the retaining wall designer. All retaining
wall designs must be certified by a Registered Professional Engineer of Queensland
(RPEQ). Retaining walls must also incorporate adequate internal drainage behind the
walls to limit the potential for lateral surcharge due to the buildup of groundwater
pressures;

e Fill batters shall be over-compacted and trimmed back to required levels to ensure that
the outer zones are suitably compacted and stable;

e Diversion and cut off drains are to be constructed on the upstream side of work areas;

¢ Hay bales should be used to reduce scour and run-off velocities and restrict sediment
movement;

Ref: 15320B Stockland Development Pty Ltd MORRISON GEOTECHNIC
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e Silt fences and cut off drains should be constructed on the downstream side of work
areas;

¢ Downstream detention basins should be constructed for silt capture during the
earthworks phase with a final clean ouf when the Site is stabilised:

e All ground surface runoff and house roof water must be discharged into stormwater
systems, not over the ground surface. Alternatively roof water can be discharged into
water tanks for storage, with the water tanks located well downslope or to the side of
the houses at each lot;

» Al storage tank overflow water must be piped to the nearest drainage system, well
downslope of the house or into the stormwater system. Uncontrolled discharge to hill
slopes is not permitted;

» No on-site effiuent disposal systems are permitted for this site, due to the unacceptably
high risk of erosion occurring as a result of introducing wastewater into slopes and the
highly dispersive in-situ materials;

e  Stockpiled soils should be covered to prevent turbid runoff of dispersive soils;

» Stockpiles and cut and fill batters may be required to be chemically stabilised to prevent
dispersion and turbid run-off to stormwater;

e The pH of the soil should be considered when using any chemical treatments;

e The pH of the soils should also be reviewed for areas of revegetation and landscaping
works where soil fertilisation is required;

» Watering trucks should be frequently used on site during excavation to limit the
production of dust. Watering trucks should not use recycled water to reduce the
potential for soil and rock dispersion;

s All earthworks should be compacted as specified with good moisture content control to
minimise the potential for dispersion;

e Holes left by removed trees/root balls are to be filled with good quality materials and
compacted to 95% Standard Maximum Dry Density;

¢ Stabilise areas as soon as practical after earthworks are completed; this work should
involve sealing disturbed areas and new fill by roller compaction and establishing
vegetation where appropriate;

¢ All earthworks should be constructed so as not to “cause an increase in flooding and/or
drainage problems or adversely affect floodwaters or surrounding properties and are not
constructed in gullies and/or overland flow paths” (Ipswich City Council Planning
Scheme Earthworks Code (Part 12, Div 15))”; and

* An Erosion and Sediment Control Investigation Report and Management Plan,
providing recommendations on management of the in-situ dispersive soils and rock
materials should be produced well before earthworks begin onsite.

Where required, Morrison Geotechnic can provide earthworks supervision and compaction
testing services in accordance with AS3798 to ensure that the recommendations described
above are carried out during the earthworks phase.

Ilf the recommendations outlined above in this Section are followed, the risk to property from
landslide instability can be assessed as Tolerable.

Ref: 15320B Stockiand Development Pty Ltd MORRISON GEOTECHNIC
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11.0 PAVEMENTS

Based on our visual observations in the field and knowledge of the materials, Table 4 presents
the typical, estimated design soaked CBR values of the various materials likely to form the
subgrade for pavements constructed on-grade and in shallow cut. Soaked CBR testing should
be conducted as soon as practical fo confirm the information given in Table 5.

Table 5 — Typical, Estimated Design Soaked CBR Values

Estimated
Subgrade Material Design Soaked
CBR Value {%)
Natural Clay Soils (CI&CH) 1-2
Natural Sandy Soils 5.8
{SM&SC)
_XW Rock 8-10

For on-grade and shallow cutting alignments, the exposed subgrade should be tyned, moisture
conditioned as required to Optimum Moisture Content (OMC) #2%, and compacted to 100%
Standard Maximum Dry Density (SMDD). For natural clay subgrades, treatment should achieve
OMC +4% and 98% SMDD to reduce the potential for excessive movements of the reactive clay
soils.

Surface and subsoil drains should be consiructed along both sides of road pavements.

12.0 RETAINING WALLS

The insitu natural clay soils adjacent to and within the low lying drainage gully at the centre of
the Site have the potential to exert high lateral swelling pressures on the back of retaining walls
supporting cuts, particularly if these soils are normally consolidated or only slightly
overconsolidated. Due to the low lying position of the highly reactive soils at the site, cutting is
not likely in these areas, however, if cuts in low lying site areas towards the centre of the Site
near the drainage gully are proposed, the following construction technique is recommended for
in-ground retaining walls:

» Overexcavate a wedge of the natural clay soils at an angle of 45° behind all retaining
walls.

e Mix the excavated natural clay soils with 20% by mass of granulated rubber or 4% to
5% by mass of lime to reduce the swell pressure potential.

* Replace the treated clay soils or imported sandy soil in thin layers with each layer
compacted to 95% Standard Maximum Dry Density (SMDD) and moisture conditioning
to 2% to 4% wet of the Optimum Moisture Content (OMC), or place and compact
imported, non-reactive granular materials such as clayey sands or gravels to 95%
SMDD.

¢ Place suitable drainage material behind the wall to prevent the buildup of groundwater
pressures.

Backfill behind all retaining walls should comprise non-reactive granular soils such as clayey
sands or gravels obtained from on-site excavations of the alluvial soils or XW sandstone rock.
The alluvial clay soils, where obtained from low lying on-site excavations can be used providing
these reactive soils are treated with lime or granulated rubber to reduce the swell potential and
are placed and compacted to 95% SMDD and 2% to 4% wet of OMC. This may be impractical,
whereby the use of the alluvial sands is preferred.

Ref. 15320B Stockland Development Pty Ltd MORRISON GEOTECHNIC
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13.0 LIMITATIONS OF BROAD GEOTECHNICAL APPRAISAL

Recommendations given in this report are based on information supplied by Stockland
Development and BradLees Consulting regarding the proposed subdivision and construction in
conjunction with the findings of the investigation. Any change in subdivision type or location
may require additional testing and/or make recommendations invalid.

Every reasonable effort has been made to locate test sites so that bores are representative of
the soil conditions within the area to be investigated. The Client should be made aware that this
assessment has been based on limited site data using small diameter boreholes. The eastern
and extreme southern portions of the Site were not able to be accessed by the utility mounted
drill rig due to the presence of dense vegetation and these areas should be tested as soon as
practical and well before construction and development commences on site.

In some cases, soil conditions can change dramatically over short distances, therefore even
careful exploration programmes may not locate all the variations. If subsurface materials
differing from those shown on the borehole log sheet are encountered at any time, this office
should be advised immediately. In all cases, material and material properties should be
confirmed onsite during construction by a qualified geotechnical engineer/consultant.

Unless otherwise stated in commissioning documents, any dimensions or slope directions and
magnitudes should not be used for any building or costing calculations. Any sketch supplied
should be considered only as approximate pictorial evidence of site work.

Your attention is drawn to the document, “Important Information about your Geotechnical
Engineering Report”, a copy of which is attached to this report.

Please do not hesitate to contact this office if you require any further information.

Yours faithfully

M)

MD RILEY (RPEQ 5641)
for and on behalf of
MORRISON GEOTECHNIC PTY LIMITED

Encl  Appendix A — Site Plan
Appendix B — Borelogs
Appendix C — Laboratory Test Results
Appendix D — 2007 AGS Landslide Risk Management Guidelines and the AGS
Guidelines for Hillside Construction
“Important Information about your Geotechnical Engineering Report”

Ref: 16320B Stockland Development Pty Ltd MORRISON GEOTECHNIC
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Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole
Borehole No.: BH1
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting: 476700,00 Drilling Rig: .Jacro 200 Client: Stockland Development Pty Ltd
Northing:  6837200.00 Driller: Morrisen Geotechnle .
i Logaed By: R, Havitin Project: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 04/10/2010 Location: Site B, Sauth Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
o
B g 2
- 5| 3
B & 21 8 @ g &
£ £ |23 HENERNE:
o & = ] 2 5 |22 2
Z|s Hole Depth | © B8 5|2 |28 & Test
52| R (m) 8 518 Description =z | 2|85] B Depth | Tests|  Sample/Resutt
5 ,-;-’ ';, SM Silty Sand: M L 2
a ¥ A Looss, grey motlled orange brown, fine fo coarse sand,
P ’:/:/:/ with medium plaslicity fines, moist 3
¥ /7
i 02 = CH | SandyClay: M H I
«u Hard, high plasticity, grey mottied arange brown, fine to
E] coarsa sand, moist 6
i 3 04— |rp |430kPa L
(4 7
10
I 05 CH | Sandy Clay: M H pre 2
As above, but with Sandstono layars
19
10/70mm
1.0 i
T E Sandstons: XW ELS T
2 y low sirength, extremely hered, light grey
E mattled prange brown, with Siltslone layers
o
3 H I
<
a | i
£
=
S
=1
= | |
o
:‘E’ L Sandstone; xXw VLS
=] a As above, but very low strength, arange brown motiled L]
E grey
2.0 13 Sandstone: ow LS
L “ As above, but g Jf very A1
slew drilling
30 ,
3.00m: BOREHOLE TERMINATED
Comments:;
Authorised b: ......coveeiiieeniniiiniinnnen
Pate ovissiasiniimaiiiie
Water Weathering Consistency Density Rock Strength Tests & Results
Residual VS Verysoft VL Veryloose ELS Extremely US50 Undisturbed 50mm diam fube.
Y waierioa soil s st L Loose low D Disturbed sample.
ondale shWn yy  Eyiremely F Firm MD Medium VLS Verylow  SPT Standard Penetration Test, N = number of blows to drive 50mm sampler
N weathered St Stiff dense LS low 300mm with a 63.6kg hammer falling 762mm.
P—Waterinflow Distinetly VSt Verystiff 0O Dense MS  Medium PP Hand penetromeler eslimate of unconfined compressive strength, kPa.
W weathered H Hard VD Vervdense HS High ] Vane shear value kPa
—qWateroufiow gy gignuy ) VHS Veryhigh  DC  Dynamic Cone test, 9.08kg hammer, fall 508mm, driving 20mm, 30 deg
weathered ~ Moisture . EHS Extremely taper cone fitted to rods of smaller section.
FR  Fresh D Dry M Moist W Wet high From AS1288-1993 Melhods of Tesling Soils for Engineering Purposes
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Engineering Log - Borehole
Borehole No.: BH2

Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting:  476844.00 Drilling Rig: Jacra 200 Client: Stockland Development Pty Ltd
Northing:  6937194.00 Driller: Morrison Geotechnic . }
RL: Logged By: R. Howchin Project: Broad Geotechnical Appraisal
Total Depth: 1.00 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
2 =
8 LK
-] 5 & g S
a & §> = 2 e v 4
£ b= 3 = o S ! b
2. = ;= = £ 5 |22 B
= B HoleDepth | 2 | & s | &5 |2 § = Test
§|2| RL (m) 3 a | o Description 2| €18 2 Depth | Tests|  Sample/Result
1 5 |2ed sM Slity Sand: M L
g 'z’ CH Looss, Molst Silty Sand Tapsoil M 3 01— |rp Lazokpa
& F 5
o 1 — Sandy Clay: 0.2 =
3 il rard, high piasilcity, gray mottied orange brown, fine to 4 2
< Em coarsn sand, malst
o 3 i | lss=1.4%;
o | % i US0 I ppsgonkma
E ©
g 5
[=} 5
L= | a
£
£ 8
=
= 14
3 1 Ok % Sandstone: ow Ls B
| ] IJS: Low strangth, distincily weatherad, orange brawn 10/40mm
1.0 4.
1.00m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: ....ovceveiieiiceveniiciiaean,
| = N e
Water Weatheri Cc Density Rock Strength Tesis & Results
RS Residual VS Verysoft VL Veryloose ELS Extremely U50  Undisturbed S0mm diam tube,
_l_ Water level soil S Soft L Loose low D  Disturbed sample.
ondate ShoWn yw Edremely F  Firm MD Medium VLS Verylow SPT  Standard Penstration Tes!, N = number of blows Lo drive 50mm sampler
. weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P— Water inflow DW Distinctly VSt Very stiff O Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
Wat weathered H Hard VD Vervdense HS High 8 Vane shear value kPa
—qWateroulliow g ggngy sinint VHS Veryhigh  DC  Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathered e EHS Exiremely taper cone filted 1o rods of smaller section.

FR  Fresh

D Dry M Moist W Wet high

From AS1289-1993 Melhods of Testing Solls for Engineering Purposes
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Borehole No.: BH3

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955 Page: 1of1
GEOTECHNIC Job Number: DE10/162
Easting:  476700.00 Drilling Rig: Jacra 200 Client: Stockland Development Pty Ltd
Northing:  6937050.00 Driller: Morrison Geolechnic . i
RL: Logged By: R. Howchin Project: Broad Geotechnical Appraisal
Total Depth: 1.50 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
§ £
= 0
2 S gz = g al e
g, 2 |28 |l S |az| 3
= g HoleDepth| O 5|3 5|2 2% = Test
5|=2] R {m) 8 s | © Description = 2 |88| 8 Depth | Tests|  Sample/Result
Y IES Siity Sand: M MD A
2 .
0.1 8’ v, = Madium dense, Moist Siity Sand Tepsoil o 5 0.1 ,Emersm
= 4 - Class 2
a == Sandy Clay: |
g UB) Hard, high plasticity, grey mottled orange brown, fine to 7
034 @ coarse sand, moist
: & I N\ M H 1
[ Sandy Clay:
A 7 04— - As abave, but with Saristons layors F] s T M
é_ I§ Sandsione: 17
© | 06 Very low strength, extromely woathered, gray mottled A
[m] : \nrmgn brown XwW VLS 20
E Sandstons:
=] As above, but with low strangth, distinclly weathered
=4 i tayers 3
5
E 1.0
= . 4
O
l._
= Sandstone: ow Ls
B As abova, but fow strangth, distinctly woathered, very | |
elowdrilling
1.5
1.50m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: ....... vesTE
Date: .........
Water Weathering Consistency D v Rock Strength Tests & Results
RS  Residual VS \Verysefi VL Veryloose ELS Extremely US0 Undisturbed 50mm diam tube.
. Wikl soll S Soft L Loose low D Disturbed sample.
ondaleshown ww  Exremely F  Firm MD Medium VLS Very low SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
. weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P-— Water inflow DW Distinctly VSt Verystif D Dense MS  Medium PP Hand penetromeler eslimate of unconfined compressive strength, kPa.
weathered H Hard VD Vervdense HS High S Vene shear value kPa
AWaterautllow gy gronuy ] VHS Veryhigh DC  Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathereg  Moisture EHS Extremely taper cone filted to rods of smaller section.
FR Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Testing Soils for Engineering Purposes
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Borehole No.: BH4
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting: 47685000 Drilitg Rl Jars 200 Client: Stockland Development Pty Ltd
Northing:  6937050.00 Driller: Morrison Geolechnic . e
i LogEMI BV R Howhbi Project: Broad Geotechnical Appraisal
Total Depth: 1.50 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
2 =
8 B 2
= . 5 §
B e g1 s g Fa| &
£ ) o | & sl e|si| %
2 5 | % £ 3 |lg2 )
z|g Hole Depth | 2 gl 8 E(Z|28| § Test
s|= RL {m) ¥ 1G] o Description 2 = |8a 8 Depth | Tests Sample/Result
F sC Clayoy Sand: w L 1
Lz Loose, gray, fine fo coarse sand, high plasticity fines,
G wet 1
@
i z i
a 2
[7]
0.35 2
= ] = CH Sandy Clay: M St o A . | |
3; § Stiff, high plasticity, grey mottled orange brown, fina to 4 b PP T80kPa
é‘ 0.5 ] coarse gand, moist
y i 2 / G S M H
@ B / 8
6 = & Sandy Clay: B
/ As abovo, but hard, medium plasticity 16
E 07
£ -g Sandstona: XW VLS 15/50mm
8 1 £ Very low strongth, extremely weathered, grey mottied ||
- orange brown
£
Z 1.0
:E = e e
o 1.1
Sandstone; Dw Ls
| As above, but low strength, distinctly weathered, very i
slow drilling
1.5
1.50m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: .....cvcieieeiiiiiieein,
Y 2R o e R R T PR
Water Weathering Consistency Density Rock Strength Tests & Results
Residual VS  Verysoft VL Verylcose ELS Extremely US0 Undisturbed 50mm diam tube.
Y Waer level soll s Soft L Loose low D  Disturbed sample.
ondaleshown yw Edremely F  Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows 1o drive 50mm sampler
" weathered St Siiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P— Water inflow DW Distinclly V5t Verysiff D  Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive sirength, kPa.
weathered H Hard VD Vervdense HS High S Vane shear value kPa
—<Waleroutllow gy ganyy " VHS Veryhigh  DC  Dynamic Cone lest, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathered olsture . EHS Extremely taper cone fitted to rods of smaller section.
FR Fresh D Dry M Moist W Wet high From AS1288-1993 Methods of Testing Soils for Engineering Purpases
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Borehole No.: BH5
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easfing:  478700.00 Driling Riy: Jaoro 200 Client: Stockland Development Pty Ltd
Northing:  6936900.00 Driller: Morrison Geolechnic . . 5
RLs {oguedBy: &, it Project: Broad Geotechnical Appraisal
Total Depth: 1.70 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
@
§ 8l =
o 3 : E
2 S 5 = 2 g5 i
L =) 2 = @ @ ! -
A 5 | £ % 2|5 |az| B
£ 5 HoleDeptn | O s |7 5|z (22| & Test
HEI {m) 3 5|8 Description = | 218&8| 8 Depth | Tests|  Sample/Result
Y ES Silty Sand; M LMD 3
8 b Loass ta medium dense, moist, silty sand topsoil
I Y 4
| 02 Pl | |
Y ED Slity Sand: M MD 4
E # i Medium dense, light grey, fine to mediurn sand, moist
a f./'/'
| el § B i |
} 4 IS Clayey Sand: N 5]
E \T‘,Wy \Dense, groy mottied orange brown, fine to coarse sand i
o B A high plasticity fines, moist 13
3 L
E: ! s [ i
. D [ 10
@
(] I§_ P 13
E ] | |
£ 18
Q
= 15
< | 1.0 A
= 12
=
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o 1 a
= 12 Clayey Sand: M D B
As abave, but orange brown mottied grey
10
( 20/75mm ]
i % SST | Sandstone: ow LS
1 2 Low strangth, distinctly weathered, arange trown | |
mottied grey
1.7
1.70m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: .......cccceviciiianiiiniien,
DAt cowvivsviosumsnss b wnvasisisss
Water Weathering Consistency Density Rock Strength Tests & Resulis
RS  Residval VS Verysoft VL Veryloose ELS Extremely U50  Undisturbed S0mm diam tube.
"__! Water level soil S  Soft L Loose low D Disturbed sample.
ondale shown sy Evcomely F Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows o drive 50mm sampler
Welsr i weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
b sterinflow  pw pistinctly VSt Verysif D Dense MS  Medium PP Hand penetromeler eslimate of unconfined compressive sirength, kPa.
weathered H Hard VD Vervdense HS High s Vane shear value kPa
—qWateroutiow gy gjigniy VHS Veryhigh DC  Dynamic Cone test, 8.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathereg ~ Molsture ) EHS Extremely teper cone fitted 1o rods of smaller section.
FR Fresh D Dy M Moist W Wet high From AS1289-1993 Melhods of Testing Soils for Engineering Purposes
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Job Number: DE10/162

Drilling Rig: Jacro 200
Driller: Morrison Geotechnic

Client: Stockland Development Pty Ltd
Project: Broad Geotechnical Appraisal

RL: Logged By: R. Howchin
Total Depth: 3.00 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
2 £
B 9
3 5|
2 e | 8|3 2 ga| &
g g |2|¢ g1 5|2z B
Z|: HoleDepn | © s | 2 5|2 |8z ¢ Test
S|2| R (m) 3 & | & Descriptian £ |1 21|88| 8 Depth | Tests|  Sample/Result
Y ENECEE M L 2
01d & M Loose, Molst Siity Sand Topsoil
5 e cH M VSt 5
= = Sandy Clay: |
& Very stiff, high plasticity, grey mottled orange brawn, 8
) fine to medjum sand, moist
B 10
H 2 o
£ 7
T
7
9 =% J 55T | Sandstons: 7
|| ,?: C y Tock, engineering properties of ||
a dense clayey sand, grey white mottied light crange 7
brown
1.0 12
15
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o ] o
3
<€ 16
o]
sl 1 16
£ 14 ]
g
o 11
= | a1
= 13
=
e
a ] 13 |
(@]
2 14
2.0 1
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1
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1
10
8/80mm
30 5
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ...............
Date: coinavcunszimasiinsiimssiaing
Water Weathering Consistency Density Rock Strength Tests & Results
| RS Residual V5  Verysoft VL Veryloose ELS Extremely U50  Undisturbed 50mm diam tube.
lWaler evel soil 5  Ssoft L Loose low D Disturbed sample.
ondate shown yw Exremely F  Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
5 weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P—Waterinflow Distinclly VSt Verystif D Dense MS  Medium PP Hand penetrometer estimate of unconfined campressive strength, kPa.
W weathered H Hard VD Vervdense HS High S Vane shear value kPa
—qWateroutliow g gjighly VHS Veryhigh  DC  Dynamic Cone test, 9.00kg hammer, fall 508mm, driving 20mm, 30 de:
Molsture 8 9
weathered EHS Exiremely taper cone filted 1o rods of smaller sectian.
FR  Fresh D Dry M Moist W Wet high From AS1288-1893 Methods of Testing Soils for Engineering Purposes
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GEOTECHNIC Job Number: DE10/162
Easting: 477200.00 Drilling Rig: Jacra 200 Client: Stockland Development F'ty Ltd
Northing:  B937300.00 Driller: Morrisan Geolechnic R .
RL: Logged By: R. Howchin Project: Broad Geotechnical Appraisal
Total Depih: 0.60 Date: 04/10/2010 Location: Site B, South Deehing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
£
8 5 o
- 5 =£| 8
2 g g 2 £ .89 ¢
=l 5 | £ 2| S22 3
=2 Hole Depth b '§ a B z |eg = Test
&= RL {m) ] & Fal Description 2 2 5 2 # Depth | Tests Sample/Result
B R 5 ES Clayay Sand; w L
2 § ,/.;/:/ Loose, grey mottled orange brown, fine to coarse sand, 2
< 2 qf; e high plasticily fines, wat 2
.":‘2 | 02 ¥ 0.2 M
E |53 G )| Sanny clay: M H 5 ’ 1s5=1.2%;
E | W Hard, high plasticity, gray mottfod orange brown, fina to - Us0 h Swell
E :5} Lt LS 9 Pressure=200kPa;
E 1 f s \I Sandstone: P PP>600kPa ¥
= 054 8 Low strangth, distinctly weathered, orango brown
o © L5TTSST | mottled gray white ow Ls
E 0.6
0.60m: DRILLING REFUSAL
1.0
2.0
3.0
Comments:
Authorised bY: ...oiciieciieiiiniien
Date: ...
Water Weathering Consistency Density Rock Strength Tests & Results
Water | Residual VS  Very soft VL Veryloose ELS Exiremely U50  Undisturbed 50mm diam tube.
¥ Aler leve: sail S  Soft L Loose low D Disturbed sample.
ondate SNOWN v  Exremely F Firm MD Medium VLS Verylow  SPT Standard Penetration Test, N = number of blows to drive 50mm sampler
Wi wealhered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
b aterinflow  nw pisiinelly VSt Verysifi D Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive strenglh, kPa.
W i weathered H Hard VD Vervdense HS High S Vane shear value kPa
—qWaleroutflow g gjighpy o VHS Veryhigh  DC  Dynamic Cone test, 9.09kg hammer, fall S08mm, driving 20mm, 30 deg
weathered olsture EHS Extremely taper cone fitted to rods of smaller section.
FR Fresh D Dry M Maist W Wet high From AS1288-1893 Methads of Testing Soils for Engineering Purposes
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MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955 Page: 1 of 1
GEOTECHNIC Job Number: DE10/162
Easting: 477300.00 Drilling Rig: Jacro 200 Client: Stockland Development Pty Ltd
Northing:  §937350.00 Driller: Morrison Geotechnic ., . .
AL Logged By: R. Howchin Project: Broad Geotechnical Appraisal
Total Depth: 1.50 Date: 04/10/201C Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
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B £
S 2l £
g| & 2 g5 | &
£ s | 2|8 Ele |87 ¢
= 2 = 5 B2
2|z HoleDepth | O 513 £ E § 2l & Test
HELRS (m) 8 a | & Description = | 2 é 8 Depth | Tests|  Sample/Resuit
= T SM Sitty Sand: M L-MD
0.1 - § E:’ y Loose 1o medium danse, Moist, Silty Sand Topsall 3
! e ,11 CH M = 2
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% ooarse sand, moist
3 7
3 1 7 a
=] « 8
<
o !
0O T |
6
E
s L] 0.8 s
- ; % Sandstone: Dw LS 17 m
= & Low strangth, distinclly weathered, gray whita motiled
; 1.0 orange brown 25
3 25/50mm T]
'_
1.5
1.50m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: ....cccvneeeeenennnnn..
Dates s nnrs s
Water Weathering Consistency Density Rock Strength Tests & Results
Wieriavel RS  Residual VS Verysoft VL Veryloose ELS Extremely U50  Undisturbed 50mm diam lube.
_! a;:’t e"'h soll S Soft L  Loose low D  Disturbed sample.
oncaleshown sw Exrremely F  Firm MD Medium VLS Verylow  SPT  Slandard Penetration Test, N = number of blows lo drive SCmm sampler
VWaiarini weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
> alerinflow  pw Distinclly VSt Verysif D Dense M5 Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
Wt il weathered H Hard VD Vervdense HS High s Vane shear value kPa
—qWateroutllow gy gjightly - VHS Veryhigh  DC  Dynamic Cane test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathered sture EHS Extremely taper cone fiited to rads of smaller section.

FR  Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Tesling Sails for Engineering Purposes




Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole
Borehole No.: BH9
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting:  477467.00 Drilling Rig: Jacro 200 Client: Stockland Development Pty Ltd
Northing:  6937315.00 Driller: Morrison Geatechnic . " v
Ri: Logged By: R Howehin Project: Broad Geotechnical Appraisal
Total Depth: 120 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
8 £
(5] 2| 2
° o 5 uk 2
a = ] £ 4 g @ &'
= o o 3 b ] z ; B
2 5 & -] = £ 5 |2 8
=| 2 Hole Depth = S &f E 2 5 3 [ Test
5| =2 RL {m) & o o Descriplian = = a 8 Depth | Tests Sample/Result
B oA SM Silty Sand: M MD
b
@ I';'ﬁ"‘ Meodium dense, grey mo'tled orange brown, fine to &
'E f:/;/:; modium sand, with medium plasticity fines, molst 5
u g [ |
= g psd
o N 8
g I
< v 7
m‘ ™ ’l’ 1, ™
a bt 10
£ = - s"a"s" SST Sandstone; bw Ls 10/30mm
£ | 2 [l Low strength, distincly weatherad, gray mottled pranga |l
8 . brown, with some Silistone layers
s s
& :
= H . L
B R
= 1.0 :
1.2 ;
1.20m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised bY: ...oiciiiiiciciiieiinninine
B T e
Water Weathering Consistency Density Rock Strength ‘Tests & Results
ol RS  Residual VS Verysoft VL Veryloose ELS Extremely U50 Undisturbed 50mm diam tube.
_! Water lev soil S Soft L Loose low D Disturbed sample.
ondateshown sy Eyvremely F  Firm MD Madium VLS Verylaw SPT  Standard Penetration Test, N = number of blows lo drive 50mm sampler
Water | weathered St Stiff dense 1S Low 300mm with a 63.6kg hammer falling 762mm,
b aterlnflow  ow Distinclly VSt Verystf D Dense MS  Medium PP Hand penelrometer estimate of unconfined compressive sirength, kPa.
W weathered H  Hand VD Vervdense HS High s Vane shear value kPa
AWater outflow Shightly . VHS Veryhigh DC  Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathered Moisture EHS Extremely taper cone fitted to rods of smaller section,
FR  Fresh D Dry M Molst W Wet high From AS1289-1993 Methods of Testing Soils for Engineering Purposes




Morrison Geotechnic Pty Ltd

AB.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole
Borehole No.: BH10

Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting:  477600.00 Drilling Rlg: Jacro 200 Client: Stockland Development Pty Ltd
Northing: ~ 6937350.00 Driller: Morrison Geolechnic . . .
B fiouaud By &5, Housbin Preject: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
@
3 8| e
€ & E 2
B e % 2 ga| ¢
= (4] B g |2 w
@ & = 5 o
= 2 HoleDepth |  © 2 E? é 4% & Test
5= RL {m) 3 o Description = = é a g Depth | Tests Sample/Result
5 Clayay Sand; M L 2
§ Loase, gray brown, fine to medium sand, medium
= plasticity fines, molst 2
1 02 = Clayey Sand: M MD 4 N
w Mediurn dense, grey white matiled orange brown, fine
® to coarse sand, medium plasticlty fines, trace of fina 6
A 0.4 g L gravel, mojst n
x * Sandstona: 13
8 Complotely decomposed rock, enginoering proportios of "
| & a dense dayey sand
1"
10
]
1.0 7
12
o 23
= n L
<L 17
o
a i 19
E 2075mm
(=]
=]
=] a2
S
i) | | n
8]
E_
2.0
3.0 4
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: .....cocvivien, e
B (. o
Water Weathering Consistency Density Rock Strength Tests & Results
RS Residual VS  Verysaft VL Veryloose ELS Extremely U50  Undisturbed 50mm diam {ube.
A 4 Wa;e; level soil S  Soft L Loose low D Disturbed sample.
ondale ShOWN sqy  Extremely £ Firm MD Medium VLS Verylow  SPT Slandard Penetration Test, N = number of blows to drive 50mm sampler
2 weathered St Siiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
L Water inflow DW  Distinctly VSt Very stiff D Dense MS Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
W - weathered H Hard VD Vervdense HS High s Vane shear value kPa
—qWateroutiiow g Slightly Mo VHS Veryhigh  DC  Dynamic Cane test, 9,08kg hammer, fall 508mm, driving 20mm, 30 deg
weathered olgture } EHS Extremely taper cone fitted to rods of smaller section.
FR  Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Tesling Sails for Engineering Purposes




Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole
Borehole No.: BH11
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting:  477600.00 Brilling Rig: Jacro 200 Client: Stockland Development Pty Lid
Northing:  6937200.00 Driller: Morrison Geotechnic . . .
i Logged By: R, Howchin Project: Broad Geotechnical Appraisal
Total Depth: 1.50 Date: 04/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
£ s
8 &l 2
o = = E i
8 £ g | £ g gal &
£ =) o 8 5 e (B} =
=2 b 6 = Lﬁ £ 2 Lo ]
= .Eg Hole Depih = = ] ko] 151 = Test
HE T (m) ) & | 8 Descripticn £ | 21|88| 8 Depth | Tests|  Sample/Result
B Claysy Sand: M L 1
a Loose, gray brown, fine to medium sand, medium
e plasticity fines, moist 3
] 0.2 | |
= Clayay Sand; M LMD 2
é‘ Looso te medium dense, grey white, fine to medium
a8 sand, medium plasticlly fines, molst 3
[ o o ]
@ H 044 & n
o Sandy Clay: M St 4
‘(: == S, high plasticity, gray mottied orange brown, fina to 05
. & modium sand, maist 4 ’ ls5=2.0%:
o B -uso |- Rekind
Fa - 3 PP>600KPa 3
0854 2B 6
E V8 CH Sandy Clay: M VS
g L | As abova, but very stiff [}
‘_D_ ] 0.8 Fs Sandy Clay: M H 1 N
= As abova, but hard, medium plasticity, fine 1o coarse
3 1.0 / sand
2 L at
o 8
1
] 1.2 1
] Sandstone: ow LS 10/20mm
2 Low strangth, distinctly weathered, groy white mottied
orango brown
1.5
1.50m: DRILLING REFUSAL
2.0
3.0
Comments:
Authorised by: ......c.cociiiiiiiiiiiiiens
EL: |- e e
Water ‘Weathering Consistency Density Rock Strength Tests & Resulis
—_— RS Residua! VS  Verysoft VL Veryloose ELS Extremely U50  Undisturbed 50mm diam fube.
_! Water level soil S Soft L Loose low D Disturbed sample.
oendaleshown sw Edremely F  Firm MD Medium VLS Verylow SPT  Standard Penetralion Test, N = number of blows {o drive 50mm sampler
Wat weathered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P—Waterinfow gy Distinclly ~ VSI Verystif D Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
W i weathered H  Hard VD Vervdense HS High s Vane shear value kPa
—qWateroutlow g Slightly — VHS Veryhigh  DC  Dynamic Cone test, 8.09kg hammer, fa!l 508mm, driving 20mm, 30 deg
weathered ~ Molsture EHS Exiremely taper cone fitted to rods of smalfer section.
FR Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Testing Soils for Engineering Purpases




Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole

Borehole No.: BH12
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting: 477000.00 Drilling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6937050.00 Driller: Civiltech 4
P H i i
e oG oR By R HEwEN roject: Broad Geotechnical Appraisal
Total Pepth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
§ £
& ]
= ! E g
2 s | &2 £ ga| &
i £ 1) 3 £ S22 &
é z HoleDepth| © 5 5 5| 2 |22 = Test
s5|l2| R {m) -1 G | © Descriplion = | 2 |88| B Depth | Tests|  Sample/Result
= %' Clayey Sand: M D 14
w :- :- 4 Denso, grey brown, fine to medium sand, medium
B ¢ plasticity fines, moist 30/75mm
k=]
1 924 n‘ﬂ? Sandstone: Drilled u
Complotely decomposed rock, groy mottled arango
'§ brown, engineering properties of a densa clayey sand to
o ]
0.50m
14
14
11
18
1.0 20
B
S
5 M o
<C
o 13— ST :
s 5 andy Clay: M H
0o 1 w2 Hard, high plasticity. grey motiled orange brown, fine 1o L]
E "'3 coargo sand, molst, with clayey sand [ayars
E 2
S 3
[=] 4
= 1 a
£
2
4 | L
O
l_
2.0
30 ,
3.00m: BOREHOLE TERMINATED
Comments:
Authonsed By .. v
L I,
Water Weathering Consist Density Rock Strength Tests & Resulis
RS Resldual VS Verysot VL Veryloose ELS Exiremely US0  Undisturbed 50mm diam tube.
Waler level soil S Soft L Loose low D Disturbed sample.
= ondateshown ww Exremely F Firm MD Medium VLS Verylow SPT  Standard Penetration Tes!, N = number of blows 1o drive 50mm sampler
weathered St Siiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
B— Water infiow DW Distinctly VSt Verystif D Dense MS  Medium PP Hand penetromeier estimate of unconfined compressive strength, kPa.
wealhered H Hard VD Vervdense HS High S Vane shear value kPa
§ Water outflow SW  Slightly " VHS Very high DC  Dynamic Cone test, 9.09kg hammer, fall S08mm, driving 20mm, 30 deg
weathered ~ Moisture EHS Extremely taper cone fitted to reds of smaller section,
FR  Fresh D Dry M Moist W Wel high From AS1269-1993 Melhods of Tesling Sails for Englneering Purposes




Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

Engineering Log - Borehole
Borehole No.: BH13

MORRISQON Phone: (07) 3279 0900 Fax: (07) 3279 0955 Page: 1 of 1
GEOTECHNIC Job Number: DE10/162
Easting: 476700.00 Drilling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6936750.00 Driller: Civilfech . .
Ri: Logaed By: R Howchin Project: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
§ s
= ]
i 5 5| 3
h-d o -— 3
£ s | 3|3 Ele|s2 &
T = =4
=& Hole Depth | O | B 28 |2 z| = Test
5|z RL (m) 3 & fa] Description 2 2 5 o 8 Depth | Tests Sample/Result
0.
5 P sM | siysama M L 2 J_ Class 6
§_ vy Loase, Moist Silty Ssnd Topsall N Emerdon
0154 = ]
| | CH Sandy Clay: M H |
3 Hard, high plasticity, gray mottied orange brown fine to 1
@ medium sand, moist
% 1 0.35
I g 3 Iss=0.6% 1
14 =0.6%;
T Y50 | pRsgookPa
] ae Hler [ sendycmy ™ H 5 4]
As abave, but grey while motlled orange brown
5
6
oln
1.0 Sandy Clay: M H 6
1] As above, but medium plasticity Al
10
s B ¥ Sandst XW ELS
i lona:
% 1 é‘ Extremaly low slrangth, extremely woatherod orangn 15/70men 12 Emerdon |
415: brovn motiled grey white } L Class 2
R
(s} | L
E
E
o
=]
= 1 L
=
0 | I
2
19 —
2 0 S Sandy Clay: M H
] s 2] JHard, high plasticity, gray brown, fino ta medium sand ]
3 moist
b=}
3
4
1 24
CH Silty Clay: M H
JHard, high plasticity, groy whilo motiled oranga browm
with fine 1o medium sand, molst
3.0 5 i
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ......
DARE s snimenmrsresm nmssmsr e e
Water Weathering Consistency Density Rock Strength Tests & Results
. RS  Residual VS \Verysoft VL Veryloose ELS Extremely US0 Undisturbed 50mm diam tube.
W Wetee '9":' soil S Soft L Loose Iow D Disturbed sample.
on date shown  yuy Extremely F  Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
weathered S  Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P—Walerinflow Distinclly ~ VSt Verysiif D Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa,
w weathered H Hard VD Vervdense HS High S Vane shear value kPa
A Wateroutllow gy Slightly VHS Veryhigh ~ DC  Dynamic Cone fest, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
wealhereg ~ Molsture EHS Extremely taper cone fitted 1o rods of smaller section,
FR Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Testing Seils for Engineering Purposes




Morrison Geotechnic Pty Ltd

_ A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0855

Engineering Log - Borehole
Borehole No.: BH14
Page: 1 of 1

GEOTECHNIC Job Number: DE10/162
Easting: 476700.00 Drilling Rig: Jacro 105 Client: Stockland Development Pty Lid
Northing:  6336600.00 Driller: Civiltech : 2
iy Logged By: R. Howchin Project: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
Q
3 Z2 @
o g 2
o B .2 o
3 c 154 2 pal &
£ 5 = | = €l o 81| 2
2| = % =3 2 3 n > 8
= HoleDepth | S s 2 5|2 lge| = Test
5= RL {m) 2 51 o Description = = (88 g2 Depth  { Tests Sample/Result
= [0l sm Silty Sand: M t
§ f'j"/’:j Leose, brown, fine 1o medium sand, with medium 2
oasd B P icity finos, maist 5
L : M MD i
e Clayay Sand: 3
g’, Medium dense, orange brawn mottled red brown, fine to
0.35 = medium sand, madium plasticity finas, moist 4
| S W M H a
= Sandy Clay: &
Hard, high plasiicity, red brown mottied gray, fine to
medium sand, moist 7
1 = lss=1.2% i
) | | Iss=1.2%;
} L PP>800kPa
10
7
1.0 12
T d Claysy Sand: M MD 1 T
Medium dense, arange brown, fine (o coarse sand.
E medium plasticity fines, moist 10
ga L o
<L 9
]
] I 10 |
£ 10
E 15
8 Clayey Sand: M MD 9
- ] As above, but orange brown mattled grey whils, fine to
£ medium sand 1 N
S
st
a A n
o 1.85
= Sandy Clay: M H
2.0 Hard, high plasticity, crange brown mottlad brown, fine
L L] ta medium sand, moist 4
21
CH Sandy Clay: M H
L As above, but dark grey mottled orange brown ||
3.0 4
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ..............
DR e s ni st e S
Water Weathering Consistency Density Rock Strength Tests & Results
; RS Residual VS  Verysoft VL Veryloose ELS Extremely US0  Undisturbed 50mm diam tube.
A A Waler leve 50il s  Soft L Loose low D Disturbed sample.
ondate ShOWN i Extremely F  Fimn MD Meadium VLS Very low SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
o weathered St Sliff dense LS Low 300mm with a 63.8kg hammer falling 762mm.
P—Waterinfiow Distinclly ~ VSt Verystif D Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive sirength, kPa.
weathered H Hard VD Vervdense HS High $ Vane shear value kPa
—qWateroulflow g gonyy i VHS Veryhigh DC  Dynamic Cone lest, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
weathered olstus EHS Exiremely taper cone fitted to rods of smaller section.
FR  Fresh D Dry M Moist W Wet high From AS1289-1993 Methods of Testing Sofls for Engineering Purposes




Morrison Geotechnic Pty Ltd Engineering Log - Borehole
— AB.N. 051 009 878 899 Borehole No.: BH15

PO Box 3063, Darra, QLD 4076

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955 Page: 1 of 1
GEOTECHNIC Job Number: DE10/162
Easting: 476550.00 Drifling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6936450.00 Driller: Civillech . . )
=y Loged By: R Howehin Project: Broad Geotechnical Appraisal
Total Depth; 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
o
- L
3 2 2z
g SN
o o> =
g s [ 3 £, 8% ¢
A 5 21| 5 2|5 |=52| 3
=2 Hole Depth | =2 =2 i © B |B g = Test
ES RL (m) 3 & o Descripticn H 2 |88 8 Depih | Tests Sample/Result
= T sM Silty Sand: M L
0.4 J ﬁ_ r';'/:: Loose, Molst Silty Sand Topsoll —, £
k - s T M L-MD 3
H e A Silty Sand: L
G Pl
28 [ o Loosa to mediurn dense, grey white mottied orange 7
g ,-;-5-/ brewn, and light grey white, fine to medium sand, moist
0354 =2 RRa e 12
1 s l CH M H 0.4 Emerdon ~
Sandy Clay: 7 -} [-Class 4
3 Hard, high plasticity, gray mottied red brown, fino to *
§ medium sand, molst 5
2 5
3
¢ 5
6
a9 CH Sandy Clay: M H 5
N 1.0 As abave, but light grey mottied light orange Brown,
occasional sand layars 5 -
g:‘ 5
2 1
<C 5
o]
[a} | g
E
g T
[=] 9
= i
= 9
E
a5 | 8
(&}
e 6
2.0 6
27 5 Sandstons: Xw ELS
L n? E; low sirength, ex y orange
‘brown, some red brown iranstons layers
3.0 ,
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ......o.ociriviiiiiiiiiin,
I | T
Water Weathering Consistency Density Rock Strength Tests & Resuits
RS Residual VS Verysofi VL Veryloose ELS Extremely US0  Undisturbed 50mm diam tube.
. Bl soil s Sof L Losse low D Disturbed sample.
on dale shown 5y Exttemely F  Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
o waalhered St Stiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
P—waterinfiow Distinctly VSt Verystif D Dense MS  Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
W weathered H Hard VD Vervdense HS High S Vane shear value kPa
—qWateroutlow gy gghtly ) VHS Veryhigh DC  Dynamic Cane fest, 9.09kg hammer, fell 508mm, criving 20mm, 30 deg
weathereg ~ Moisture EHS Extremely taper cone filled to rods of smaller section,

FR  Fresh D Dry M Moist W Wet high From AS1289-1993 Melhods of Testing Soils for Engineering Purposes




Morrison Geotechnic Pty Ltd

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076

Engineering Log - Borehole
Borehole No.: BH16

MORRISON Phone: (07) 3279 0800 Fax: (07) 3279 0955 Page: 10f1
GEOTECHNIC Job Number: DE10/162
Easting: 476550.00 Drilling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6936300.00 Driller: Civiltech . .
T LonuedBe: A Howeris Project: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
2 =
8 Bl 2
@ 5 e z 2 8
3 £ 15|% £Elo|8r] 2
2|5 s | £] ¢ 2| 5|2z 8
2 g HoleDepth | € e | 8 g2 |22) & Test
Sl2| m (m) 3 5| & Description 2| 2|88 8 Depth | Tests|  Sample/Result
0.06 Y Silty Sand: M L 1
aada a .‘l’/.:f’ sM Loosa, Molst Silty Sand Topsell M L
o L
;/ (/] Siity Sand: 2
I 024 53 o Looss, groy brawn, fino to medium sand, medium m = =
39 N plasticity fines, moist / 2
<
0.35 Sandy Clay: 5
1 .4 6c Hard, high plasticity, groy mottled orange brown, fine 1o M MD L
[+] medium sand, moist 10
[e 3+
O Clayey Sandy Gravel: 15/70mm
i o/ Medium dense, fine to medium gravel, fine to modium ||
(o) sand, medium plasticity fines, moist
%
O
L 0.0 o
o
Lo+
| 1.0 " o/ 1
O g Ge Clayey Sandy Gravel: M MD
[+] As above, but erange brown mottled yellow brown
e
[} Lo
e I 1.25 o C
<. i CH Sandy Clay: M H
g Hard, high plasticity, brown, fine lo medium sand, moist
£ ] 2
E 15
=] CH Siity Clay: M H
- Hard, high plasticity, grey, moist, with fine to medium
£ 1 sand, traca of fine gravel ||
S
g
= 1.8 |
£
1s5=3,7%; Swell
2.0 US0 |- Pressure=800kPa;
T PP>600kPa T
1 2 CH | siltyClay: M H 1
As above, bul wilh sand layers
i 25 CH | SiltyClay: M e 1
A3 above, but na sand or gravel layers, grey motiled
arange brown and black
30 ;.|
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ....ccccveviviniineniniiinnnn
B |
Water Woeathering Cor cy Denslty Rock Strength Tests & Results
RS Residual VS Verysoft VL Veryloose ELS Extremely U50 Undisturbed S0mm diam tube.
_! Walef loval soil S soft L Lloose low D Disturbed sample.
ondateshown ww Exremely F  Firm MD Medum VLS Verylow  SPT  Standard Penelration Tesl, N=number of blows o drive 50mm sampler
weathered St Stiff dense LS Low 300mm with & 83.6kg hammer falling 762mm.
P— water inflow DW Distinelly VSt Verysif D Dense MS Medium PP Hand penetrometer estimate of unconfined compressive strength, kPa.
weathered H Hard VD Vervdense HS High s Vane shear value kPa
—qWateroutflow g gamy . VHS Veryhigh  DC  Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
wealhered ~ Moisture EHS Extremely taper cone fitled to rods of smaller section.
FR Fresh D Dy M Moist W Wet high From AS1289-1993 Metheds of Testing Soils for Engineering Purposes




A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Morrison Geotechnic Pty Ltd

MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

GEOTECHNIC

Engineering Log - Borehole
Borehole No.: BH17
Page: 1 of 1

Job Number: DE10/162
Easting: 476700.00 Drilling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6936300.00 Driller: Civillech " ’ 2
e Longsd By R Hewshin Project: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
§ =
o .2 2
o 5 o 4
: s |33 g, (%]
g = = £ 2 5 |z 8
= 1 HoleDepth | 2 5| 3 3| 2 22| = Test
S| r {m) 2 a | G Description = | 218 é ] Depth | Tests|  Sampre/Result
= Claysy Sand: M L 1
w Loose, biown, fine to medium sand, with medium
B plasticity fines, moist 2
k E i
2 2
2
0:45 Silty Sand: MW L 1
Loose, orange brown, fine to coarse sand, with medium 2
] plasticity fines, moist tc wet
1
2
2
1L 1.00.85 Clayey Sand: MW | L 3 A
Looso, groy mottled orange brown, fina to coarse sand, 1
medium plasticity fines, moist to wel
g:‘ 1
<, 1.25 Clayey Sand: W L 5
g As above, but wet, soepage et 1.25m 2
£ i p |
E 15
S Clayeoy Sand: w L 1
— 1l As nbove, but eranga brown mottled yellow brown |
= 2
E3
a 1] 2 |
o
ft 2
2.0 5
2
2
4
6
= 24 rir Fandy G e - 24— |-PP |- 70kPa
Fim, high plasticity, dark grey mottied orange brown,
fine to coarse sand, moist to wel &
5
27
CH Sandy Clay: M St 4
] As above, bt stiff, moist 28~ |-PP L 120kPa | |
6
3.0 5 8
3.00m: BOREHOLE TERMINATED 8
Comments:
Authorised by: ....o.ceiieiieiiiniiei,
Dates, covmiscinssssamismisinsi it
Water Weathering Consistency Density Rock Strength Tests & Resulls
RS Residual VS8 Verysoft VL Verylopse ELS Extremely US0  Undisturbed 50mm diam tube.
Y Woterlevel soil s Soft L Loose fow D  Disturbed sample,
ondateshown sy Extremety F Firm MD Medium VLS Very low SPT  Standard Peneiralion Test, N = number of blows lo drive 50mm sampler
f weathered St Siiff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
B—Waterinflow Distinctly ~ VSt Verystf D Dense MS  Medium PP Hand penetromeler estimate of unconfined compressive strength, kPa.
W weathered H Hard VD Vervdense HS High S Vane shear value kPa
—qWateroutliow gy gjignyy VHS Veryhigh ~ DC  Dynamic Cone fest, 9.00kg hammer, fall 508mm, driving 20mm, 30 deg
weathered  Moisture EHS Exiremely taper cone fitted to rods of smalfer section.
FR  Fresh D Dry M Moist W Wet high From AS1289-1993 Melhods of Testing Solls for Engineering Purposes
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w Morrison Geotechnic Pty Ltd

PO Box 3063, Darra, QLD 4076
MORRISON Phone: (07) 3279 0900 Fax: (07) 3279 0955

Engineering Log - Borehole
Borehole No.: BH18
Page: 1 of 1

GEQTECHNIC Job Number: DE10/162
Basting:  476850.00 Brilling Rig: Jacro 105 Client: Stockland Development Pty Ltd
Northing:  6936300.00 Driller: Civillech Proisct: Brosd - isal
R Logged By: R. Howchin roject: Broad Geotechnical Appraisal
Total Depth: 3.00 Date: 05/10/2010 Location: Site B, South Deebing Creek Rd, Deebing Heights
Drilling Information Material Description Test Samples
2 =
w
3 < | 8]|¢8 g| . 84| &
=4 HoeDeptn| S | & | 8 A EREH S Test
6l2] R {m} 3 [ 3] Descripfion = 2 |84 &8 Depth | Tests Sample/Resull
0.05 5 SC Clayey Sand: M L 2
y § SC Loosa, moist Clayey Sand Tapsail M L
| esqL " T\ Clayey Sand I 2 02- |PP |160kPa
= Looss, grey motfied fight grey brown, fine to medium ] 2 - il
9 sand, medivm plaslicity fines, molst
3 3
A 2 Sandy Clay:
é Stiff, high plasticity, grey mottied orange brown, fine to a K
medium sand, molst
6
7
075 1"
1 CH Sandy Clay: M H 08~ |-PP [-420kPa -
As above, but hard, groy mottied orange brown and red 10
0.9 brown, trace of fine gravels
CH M H
| 1.0 e g |oes- LPP |->500kPa
As above, but orange brawn mettled red brown, no B T
1.1 gravels
5 cH M H 7
oh | ‘Sandy Clay: |
2 As above, hul some Sandslone layers g
]
) 9
= ! 1 i
E 15 — -
Sandstone: S
E L E y low strength, extromoly groy 17
= white mottled orange brown B
=
=
a B -
[&]
=4
2.0
21
= Sandy Clay: M H
a § Hard, high plasticity, grey white mottled cranga brown, | |
L+ fine o medium sand, moist
=3
®
&
25
b} Sandstona: xXw ELS
L & Extremsly low strength, extramaly weathered, orange |
brown moltled gray white
2% 3 Sandy Clay; M H
1 ] Hard, high plasticity, orange brawn matiled gray white, | |
g fine to medium sand, moist
2
]
3 -0 3 m
3.00m: BOREHOLE TERMINATED
Comments:
Authorised by: ......ccooiiiiiniiiiinnns
Date: ...onsamsmsmsmmmnmiii i i
Water Weathering Consistency Density Rock Strength Tests & Results
Waler lovel RS  Residual VS  Verysoft VL Veryloose ELS Extremely US0 Undisturbed S0mm diam tube.
A 4 ad : e‘f soil S  Soft L Loose low D Disturbed sample.
ondale snowWn yw Extremely F  Firm MD Medium VLS Verylow SPT  Standard Penetration Test, N = number of blows to drive 50mm sampler
Vil weathered St Sliff dense LS Low 300mm with a 63.6kg hammer falling 762mm.
L alerinflow  pw  pistinctly VSt Verystiff D Dense MS Medium PP Hand penetrameler estimate of unconfined compressive strength, kPa.
Wal 0l weathered H Hard VD Vervdense HS High S Vane shear value kPa
—qWaleroutllow g gy s VHS Veryhigh DC  Dynamic Cone test, 8.08kg hammer, fall 508mm, driving 20mm, 30 deg
weathereg ~ Moisture EHS Extremely taper cone fitled 1o rods of smaller section,
FR  Fresh D Dry M Moaist W Wet high From AS1289-1933 Methods of Testing Solls for Engineering Purposes




