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Figure 1 (in Appendix A) shows the location and extent of a parcel of land fronting Ross River in the suburb of
Oonoonba in Townsville, which is the subject of an assessment to ascertain its suitability for residential
development. For over 60 years, this site has operated as an animal research station and administrative centre for
the DPI. As depicted in Figure 1, the block of land has been sub-divided into two study zones, referred to as Area
1 and Area 2.

This report contains the results of a geotechnical evaluation of Area 1 & 2, to establish the suitability of the two
areas for sub-division development for residential housing. In the context of this report, the geotechnical
assessment of suitability focuses on the following key issues:

. Whether excessive ground settlement would occur for residential buildings
. Do the natural soils provide adequate bearing capacity for building foundations
. Will the reactivity properties of the subsoils excessive, impacting the design of building foundations

. Whether the natural subsoil conditions pose any difficulties for earthworks operations, e.g.: is there a shallow
water table level; are the natural subsoils unsuitable for use as fill once excavated; and are trench
excavations for services and foundations likely to collapse.

The philosophy has been to establish how geotechnical conditions compare to those that would be considered
typical in the region and whether the conditions would warrant “special” treatment or “special” foundation design.
Australian Standard AS 2870 — Residential Slabs and Footings — Construction, provides clear guidelines on
conditions considered suitable for residential building sites.

Code AS2870 stipulates that residential sites must be assigned a classification. Table 1 summarises these
standard classifications.

Table 1 Site Classifications as per AS2870

Class Description

Stable Conditions

Slightly Reactive Clay Sites

Moderately Reactive Clay Sites

Highly Reactive Clay Sites

Extremely Reactive Clay Sites

Problem Sites, e.g. soft soils, loose sands, collapsing soils, deep
uncontrolled fill

omIIZ|»n|(>

In the local region, Site Classifications are mostly “S”, “M” or “H”, and as such the building foundation
requirements for these classifications could be considered “normal”. Where sites are classified “E” or “P”, means
that either ground treatment is necessary or special foundation strengthening is required, which adds a significant
increase to the cost of residential construction.

Consequently, in this report the assessment has been undertaken to establish whether Areas 1 and 2 would be
classed as either “S”, “M” or “H” (indicating development requires no special treatment or special foundations), or
whether an “E” or a “P” classification is appropriate (indicating special treatment works or special foundations
would be necessary). In the latter case, the value of the land for residential sub-division is reduced, if compared to
the value of alternative land sites in the region where sites would be typically classified “S”, “M” or “H”.

Development of a site also requires a degree of earthworks to provide acceptable flood immunity levels and to
provide grade to aid drainage. In examining the extent of earthworks necessary to complete development of
Areas 1 & 2, it has been assumed that the finished ground level would need to be a minimum of about RL 4.0 m.
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Geotechnical investigations were integrated with the environmental (contamination, UXO and Acid Sulphate Soils)
investigations, for efficiency and economy. The environmental assessment assigned a total of 39 test locations
where backhoe pits were carried out to establish ground profile and allow subsoil sampling. Figure 2 identifies the
location of all 39 test points.

To supplement the information recorded in the environmental test holes, geotechnical investigation was
performed at selected environmental test points. In Area 1 four tests sites were chosen for geotechnical logging,
sampling and Dynamic Cone Penetromenter (DCP) testing, whilst a further seven locations were chosen for Cone
Penetrometer Testing (CPT). A similar number of investigation locations were spread across Area 2. Table 2 lists
the Environmental Test Sites where geotechnical investigations were performed.

Table 2 Geotechnical Investigation Locations
Area Environmental Test Sites
Geotechnical Logging, Sampling & DCP Testing | CPT’s
1 8,12,15,17 6, 10, 13, 15, 18, 22, 27
2 2,4, 25,26 1, 20, 28, 29, 30, 31, 33, 35, 38, 39

Test pits were generally excavated to 1.5 m depth or more, whilst the CPT’s generally extended to a depth of
10.6 m. The CPT'’s provide excellent and continuous data on the nature and engineering properties of the
substrata materials intersected, whist the DCP test (extending to a depth of 3 m), provides an indication of relative
density/consistency of the subsoils.

The CPT data logs, the DCP test results and logs describing the profiles in the geotechnical test pits, are all
included in Appendix B.

To assist in the geotechnical evaluation, selected soil samples recovered from the geotechnical test pits have
been subjected to laboratory tests. Soil classification tests (i.e. Particle Size Distribution, Atterberg Limits and
Emerson Crumb Tests) and Soil Shrink/Swell tests have been undertaken on the sample locations listed in Table
3.

All laboratory test results appear in Appendix B.

Table 3 Scope of Laboratory Testing

Classification Testing Shrink/Swell Testing
Test Site | Depth (m) Test Site | Depth (m)
Area 1

8 05-1.2

8 1.2-3.0

12 0.25

12 0.75 12 0.75
17 0.15-1.3

17 1.5 17 1.5
Area 2

2 0.5 2 0.5
4 0.5 4 0.5
4 1.3-1.6

25 0.0-0.6

26 04-17
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3.1 Area

The ground surface level across Area 1 is undulating, with the majority of the area at gentle slopes with level
varying between RL 4 m and RL 5 m. However, there is a prominent channel/gully running approximately north-
south and bisecting Area 1, where water is permanently ponded and ground surface level drops from about RL 4
down to < RL 2 m. There is also another less prominent channel/gully, on the east side of the north-south gully,
which runs south-east to north- west from the southeast corner of the parcel of land. Here ground level drops from
RL 4 m down to around RL 3 m.

It is also important to acknowledge existence of a large diameter Council Sewer Pressure Main that traverses
Area 1 from west to east, and is exposed across the north-south running gully referred to above.

Ground conditions comprise mostly weak alluvial sediments in the top 5 to 7 m, which is generally underlain by
Very Stiff to Hard Clays. The constituents of the upper alluvial deposits across Area 1 vary considerably, with
interlayered Sands, Silty Sands, Clayey Sands and some Sandy Clays/Clayey Sands.

For the Sandy strata (i.e. Sands, Silty Sands, Clayey Sands), the strengths range from Very Loose through to
Medium Dense, with no consistent pattern recognizable, e.g. Very Loose zones are recorded in places at surface
and elsewhere at depth, and in some locations both at surface and again at depth.

For the less evident Sandy Clay/Clayey Sand layers found in the upper 5 to 7 m of alluvial deposits, in most
instances strength is of Stiff Consistency or better.

Groundwater levels recorded in test pit holes was unexpectedly variable. For example Test Pit location 8
(adjacent north-south running gully) was very high at RL 3.2 m (probably at or above water level in the adjacent
gully), whilst elsewhere levels of RL 2.5 m and RL 0.85 m were recorded and in other places no water level was
detected at all.

Laboratory testing indicates that in all instances, the fines in the alluvial deposits are of low plasticity. Also, the
fines are classed as having low erodibility properties. The shrink/swell tests, in combination with the sail
classification tests, clearly places the ground conditions as a Class A — Stable site, with respect to soil reactivity
(i.e. ignoring soil strength and site fill influences on Site Classification).

Existing moisture contents in the subsoils range from about 11 % through to 26 %. For the low plasticity and non-
plastic soils that are prevalent across the site, these moisture levels are relatively high and may be expected to be
too wet to achieve compaction during earthworks operations. Admittedly, the investigations were carried out in
mid April, towards the end of a solid wet season.

3.2 Area 2

The north-south running gully/channel described in Area 1, extends northwards through Area 2 dissecting the site
and connecting to Ross River on the northern boundary, where two channels discharge into Ross River. A series
of five ponds have been constructed adjacent the north-south running gully/channel, on the eastern side.

The base of the gully/channel appears to extend down to a level < RL 2 towards the southern end, falling to < RL
1 at the northern end. Either side of the gully/channel, ground levels vary mostly between RL 4 m and RL 5 m.
Along the western boundary the surface level of the bank is a relatively uniform RL 5 m, whilst adjacent the Bruce
Highway on the eastern boundary, for a width of 50 to 150 m, the surface level is mostly around RL 3 m. Along
the northern boundary fronting Ross River, the surface level of the bank is mostly around RL 4 m, with some
lower lying gullies and channels adjacent the bank.

The subsoil profiles identified in the investigation sites within Area 2 highlight even more variation than identified
in Area 1. The consistently strong basement strata evident in Area 1, appears to only extend across part of Area
2. West of the north-south running gully/channel and along the northern frontage to Ross River (= 100 m wide
strip), Medium Dense Sands extend to depth. Elsewhere, underlying hard strata is observed (similar to that
recorded in Area 1 in places and in other places resulting in effective refusal of the CPT apparatus).

In the upper strata, Sandy soils (i.e. Sands, Silty Sands, Clayey Sands), are most prominent, although significant
Clay layers are evident too. In most locations, there are significant depths (i.e. > 1 m thick) of Very Loose to
Loose Sandy soils, which are sometimes evident at surface and elsewhere are below surface. In a few locations
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(namely sites 20, 35 & 39 which are widely scattered across Area 2), significant thickness of Soft Clay was
recorded.

Observed groundwater levels were again highly variable, with standing level as high as RL 4.1 m at the central
location of test site 4, and elsewhere not observed to the base of investigation to as low as RL 1.0 m at location 2.
At some locations, test pits had to be terminated due to collapse of the sides (e.g. locations 25 & 26 at depths of
1.7 & 1.8 m), where wet Sands existed.

Laboratory testing shows that apart from a medium plasticity clay recorded at 0.5 — 1.3 m depth at test location 4
(centrally positioned in Area 2), the soils were all of low plasticity fines, as observed for Area 1. Also, the soils
tested as having low erodibility characteristics. As for Area 1, shrink/swell tests and soil classification tests,
indicate that the ground conditions would be classified as a Class A — Stable site, with respect to soil reactivity
(i.e. ignoring soil strength and site fill influences on Site Classification).

Insitu soil moisture levels varied widely, from excessively dry (e.g. locations 25 & 26, near surface), through to
relatively wet (e.g. locations 2 & 4 around 1 m depth).
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As presented in Section 1 of this report, the geotechnical assessment of land suitability for residential sub-division
is made by assessing:

(1) Potential settlement

(2) Adequacy of bearing capacity

(3) Level of soil reactivity

(4) Difficulties with earthwork operations

Each of these four attributes is discussed separately below for Area 1 & 2, and is then followed by a description of
recommended treatments to render the site suitable for residential development.

4.1 Area l
Settlement

. Investigation has identified near surface layers of Very Loose and/or Loose Sandy deposits in virtually all
test locations. Whilst there are also medium dense layers and firm or better clayey strata, the Very Loose
and Loose deposits present potential for significant settlement under building foundations. There is no clear
pattern as to where and at what depth these weaker deposits occur, e.g. they are not isolated to low lying
zones of the site.

. Australian Standard AS2870 identifies Very Loose and Loose Sands and Swampy Silts as posing potential
settlement issues for residential building construction.

. Settlement in Sandy soils tends to occur immediately as loading is applied (c.f. Clay soils where settlement
takes some time after first loading), hence a good proportion will develop harmlessly in construction.
Notwithstanding this, it would be appropriate to adopt some form of site treatment for this site, in order to
reduce the degree of settlement occurring with building construction. Furthermore, unless treatment is
employed, it would be necessary to classify the site as a Class “P” (Problem Site), which means building
foundations would need to be purposely designed for each residential block.

. Suitable treatment schemes, which would avoid classifying Area 1 as a Class “P” site are discussed further
below.

Bearing Capacity

. Comments here are similar to those above for Settlement. The Very Loose and Loose Sandy soils allow only
low bearing capacities, and consequently treatment of the site is needed to avoid a classification of Class
pr

. Suitable treatments are discussed further below.

Soil Reactivity

. Testing shows quite clearly that the soils across the site are of very low reactivity, and that the site would be
classified as “non-reactive”. Therefore, with respect to Soil Reactivity movements, this site is considered
very stable.

Earthworks Difficulties

. Significant earthworks will be required to level the site and fill the low lying zones. The current development
proposal plan implies that the north-south running gully/channel will be filled and developed over within Area
1. Filling operations will need to be undertaken carefully and thoroughly, first involving de-watering to drain
the ponded areas, followed by a drying out period before any filling can commence. The floor of these
currently ponded areas is likely to be weak and ground treatment will be required first before fill can be
placed.

. Fill depths across the majority of the site would generally not exceed about 1 m, however backfilling of the
areas currently ponded will involve fill depths in excess of 2 m.
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4.2

There are many mature trees across the site and some existing buildings. Where these must be removed,
careful supervision of backfilling and compaction operations will be crucial, to avoid the site being
downgraded to a Class “P” (Problem) Site.

Collapsing ground conditions and water ingress in service trenches (down to about 1.5 m) are not expected
to be major issues across the majority of Area 1. However, in the low lying gullies/channels, water levels will
be much closer to surface and collapsing conditions will exist at these locations. Trench excavations below

about 1.5 m depth, are likely to encounter seepage ingress and probable collapsing conditions.

Some special protection works may be required along the length of the existing large diameter Council
Sewer Pressure Main that traverses Area 1 from west to east. There may be severe limitations on allowable
surcharge loading on this pipe, which may necessitate some form of bridging structure. Further investigation
into the Pipe material, class and gradeline would be needed to establish whether any protection works were
necessary.

With respect to the suitability of the existing soils for cut/fill operations, some caution is expressed. Silty
Sands, Clayey Sands and Sandy Silts are likely to be commonly encountered during the works, and may be
difficult to work with and very sensitive to the level of moisture when attempting to compact. There could be
delays in allowing these soils to dry sufficiently before adequate compaction can be achieved, depending on
soil moisture conditions at the time of the works.

It is anticipated that Sands/Silty Sands/Clayey Sands will be the dominant subgrade soils for road
pavements across the sites, with minor amounts of Clay soils. The Sandy soils will provide reasonable
subgrade support for pavements, and can be expected to achieve CBR strengths in excess of 7 %, which is
better than typically experienced around Townsville. However, the soils may be highly moisture sensitive so
extra efforts will be needed in preparation of these subgrade soils.

Area 2

Settlement

As for Area 1, investigation has identified near surface layers of Very Loose and/or Loose Sandy deposits in
virtually all test locations, which present potential for significant settlement under building foundations. There
is no clear pattern as to where and at what depth these weaker deposits occur, e.g. they are not isolated to
low lying zones of the site.

Refer to the comments on Very Loose and Loose Sandy deposits given for Area 1 above, as they are
equally appropriate here.

At test locations 20, 35 and 39, significant layers of Soft Clays were recorded below about 1 m depth, which
also pose potential settlement issues.

Notably though, according to the current development proposal, most of the existing north-south running
gully/channel would be retained as a “green” zone. Test locations 20 and 39 fall into the nominated “green”
zone, however there may be other zones between locations 20 and 39 where residential development is
proposed and which may sit on Soft Clay layers.

At test site 35, residential development is proposed and ground settlement could be significant. Due to the
weight of fill (likely to be around 1 m depth) and the weight of building construction, settlement in the order of
50 mm is possible.

Further investigation would be necessary to delineate the extent of areas where settlement from Soft Clay
layers will influence residential buildings. Once delineated, these zones could be preloaded for a period prior
to building construction, to render the sites satisfactory for normal residential construction. Provided the
investigation work is completed early on, the preloading work could be initiated and completed before these
parcels of land are released to the market.

Bearing Capacity

Comments here are similar to those above for Settlement. The Very Loose and Loose Sandy soils allow only
low bearing capacities, and consequently treatment of the site is needed to avoid a classification of Class
“P.

Suitable treatments are discussed further below.
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Soil Reactivity

. Testing shows quite clearly that the soils across the site are of low reactivity, and that the site would be
classified as “non-reactive”. Therefore, with respect to Soil Reactivity movements, this site is considered
very stable.

Earthworks Difficulties

. Significant earthworks will be required to level the site and fill the low lying zones. Fill depths across the
majority of the site would generally not exceed about 1 m, however backfilling of the areas currently ponded
will involve greater depths

. The current development proposal plan implies that the north-south running gully/channel will remain as a
“green” zone, although it appears as though there will be some backfilling and consequent narrowing of this
channel in places.

. The existing man-made ponds that are adjacent the north-south gully/channel will be backfilled and
remediated according to the current development proposals. The eastern side of these ponds would extend
into proposed residential blocks.

. Where residential construction will occur over backfilling of the gully/channel or the man-made ponds, filling
operations will need to be undertaken carefully and thoroughly, first involving de-watering to drain the
ponded areas, followed by a drying out period before any filling can commence. The floor of these currently
ponded areas is likely to be weak and ground treatment will be required first before fill can be placed.

. There are many mature trees across the site and some existing buildings. Where these must be removed,
careful supervision of backfilling and compaction operations will be important.

. To avoid the site being downgraded to a Class “P” (Problem) Site, all filling operations must qualify as
“engineered” placed fill.

. Collapsing ground conditions and water ingress in service trenches (down to about 1.5 m) are not expected
to be major issues across the majority of Area 2. However, in the low lying gullies/channels, water levels will
be much closer to surface and collapsing conditions will exist at these locations. In general, trench
excavations below about 1.5 m depth are likely to encounter seepage ingress and probable collapsing
conditions.

. With respect to the suitability of the existing soils for cut/fill operations, some caution is expressed. Silty
Sands, Clayey Sands and Sandy Silts are likely to be commonly encountered during the works, and may be
difficult to work with and very sensitive to the level of moisture when attempting to compact. There could be
delays in allowing these soils to dry sufficiently before adequate compaction can be achieved, depending on
soil moisture conditions at the time of the works.

. It is anticipated that Sands/Silty Sands/Clayey Sands will be the dominant subgrade soils for road
pavements across the sites, with minor amounts of Clay soils. The Sandy soils will provide reasonable
subgrade support for pavements, and can be expected to achieve CBR strengths in excess of 7 %, which is
better than typically experienced around Townsville. However, the soils may be highly moisture sensitive so
extra efforts will be needed in preparation of these subgrade soils.

4.3 Possible Treatments to Render the Site Suitable for Development

Given the presence of Very Loose and Loose Sandy sediments across the site, some form of treatment is
considered warranted to avoid the site being classified as a Class “P” (Problem) Site in accordance with
Australian Standard AS 2870.

The most cost effective means of treating the site would be to utilise a Broons Hire “Impact Roller”, which
achieves efficient compaction of substrata down to a depth of 1 m or more below surface. This machine has been
used successfully on a number of sites in Townsville in the past. It successfully compacts the subsoil to a
significant depth, and where near surface soft clays are encountered that do not respond to densification, it
pinpoints their location and extent so that conventional remove and replace methods can be locally employed.

Treatment with the Impact Roller would best occur once all clearing has taken place, but before any earthworks
filling operations commence. Subsequent filling operations should be undertaken in accordance with Australian
Standard AS 3798 — Guidelines on Earthworks for Commercial and Residential Developments, and should involve
“Level 1” supervision control of earthworks (as set out in AS 3798), to ensure all fill qualifies as “Controlled” fill, as
defined in AS 2870. In this manner, classification of the land as Class “P” (Problem) Sites can be avoided.
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With respect to the filling of areas that are currently ponded and are to be developed, a process involving de-
watering, drying out, ground surface treatment and controlled backfilling will be needed to ensure these sites are
acceptable for residential construction.

The natural soils across the site are considered suitable for use in cut/fill earthworks operations, however they are
likely to be highly moisture sensitive, so will require more control than in normal situations.

Investigations suggest that Soft Clay strata (generally below at least 1 m depth), are present in places within Area
2, although they have not been identified within Area 1. Assessment has been inadequate to delineate the extent
of these compressible soils in Area 2, and more intensive investigations are needed. For planning purposes,
allowance could be made for preloading of these zones containing soft clay strata. This could involve, for
example, completing all filling operations and then preloading the identified zones with an additional (say) 1 m
height of fill for a nominal 3 month period before final subdivision of this sector of the site. The extent of Area 2
likely to be impacted by these soft clays is not expected to be more than about 20 % (given that some suspect
zones will remain as “green” undeveloped areas).

In developing the site, it would be prudent to develop an Earthworks Management Plan with a clear set of
protocols for all earthworks operations (covering Impact Rolling, all filing operations and zones for site
preloading). This plan could be controlled and verified under a “Level 1” supervision and testing regime, as set
down in Australian Standard AS 3798.

In this manner, classification of the residential building sites as Class “P” (Problem) Sites can be avoided.
Furthermore, it would be most cost-effective if all residential blocks were classified in accordance with AS2870 by
the “Level 1” geotechnical supervisor at the completion of all earthworks operations (rather than leaving
classification to be performed individually by each block owner). Effectively the residential blocks would be sold
with a pre-classification of the site. This practise has been successfully implemented in other residential
developments in Townsville, and this approach is endorsed by AS 2870.

Finally, consideration must be given as to what provisions will be needed to protect the existing large diameter
Council sewer pressure main that traverses Area 1. The requirements for protection cannot be determined on
currently available information, but could warrant some form of bridging.
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The presence of extensive zones of Very Loose and Loose Sandy deposits across both Area 1 and Area 2,
suggest that some form of ground treatment is warranted to improve support capacity and reduce settlement
potential. It is recommended that the site be subjected to improvement via an “Impact Roller”, which can densify
soils in the upper 1 m or so of the ground profile. This treatment should occur following clearing but prior to any
filling operations, and should extend over the entire site, but could exclude zones that will not be developed.

In Area 2, significant Soft Clay strata have been intersected in a few places, generally found more than 1 m below
surface. The extent of these compressible clay zones needs to be delineated by further investigation. Where they
extend beneath sectors earmarked for development, then treatment in the form of preloading would be
appropriate to reduce future settlement concerns.

Levelling of the site will involve major earthworks operations. This will involve the need to drain and backfill
currently ponded areas and fill other low lying zones, preloading of settlement prone areas in Area 2 and
rectification of ground loosened by removal of trees and existing buildings. Consequently, it would be prudent to
develop an earthworks management plan for the site, which would be implemented under a “Level 1” supervision
by a Geotechnical Authority in accordance with Australian Standard AS 3798 - Guidelines on Earthworks for
Commercial and Residential Developments. This plan would ensure that all filling operations meets the definition
of “controlled” fill, as spelt out in Australian Standard AS 2870 — Residential Slabs and Footings — Construction.

In this manner, the building sites could avoid classification as Class “P” (Problem) Sites, which will reduce the
costs of building foundations considerably. Furthermore, it would be beneficial for the Geotechnical Authority
(undertaking the “Level 1” assessment), to provide pre-classification of all building sites in accordance with AS
2870, before land is released.

Finally, further assessment is needed to establish what special measures will be needed to preserve the integrity
of the existing large diameter Council Sewer Pressure Main that traverses Area 1 from west to east.
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PSS:MAA
Project 50888
18 May 2010

FACTUAL REPORT ON GEOTECHNICAL INVESTIGATION
DPI SITE
OFF ABBOTT STREET, OONOONBA

1. INTRODUCTION

This factual report presents the results of a geotechnical investigation carried out at the
Departrﬁent of Primary Industries (DP!) site, off Abbott Street in Oonoonba. The work was
undertaken at the request of Mr Markham Parker of AECOM Australia Pty Ltd (AECOM), the
project design engineers.

It is understood that AECOM is currently assessing the potential for development of the site as a
residential subdivision. Geotechnical investigation was carried out to provide information on the
subsurface and groundwater conditions at the site for planning purposes.

The field investigation comprised the following:

s 17 static cone penetrometer tests (CPTs);
» 8 test pits; and
= 8 dynamic cone penetrometer tests (DCPs) adjacent to the test pits.

Representative disturbed and “undisturbed” tube sampleé were taken from the test pits for further
laboratory testing. Details of the field work and laboratory test results are given in this report along
with detailed logs of the CPTs, test pits and DCPs.

Factual Report on Geotechnical Investigation Profect 50888
DFi Site — Off Abbot Street, Donoonba ) May 2010
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For the purposes of the investigation, AECOM provided a drawing based on an aerial photograph
showing the layout of the existing DP!I site and surrounding areas (AECOM Project ID 6010xxxx
Figure 1, dated 2010).

2, SITE DESCRIPTION

The site is bordered to the north and west by Ross River, to the east by Abbott street and to the

south by residential dwellings (refer Drawing 1 attached). Developments on the site are located

predominantly in the central south eastern portion and include the Department of Primary Industry

office facilities, the Tropical Animal Health Laboratory, and associated buildings including stack
vards and sheds. To the north west of these structures are ﬂve.aquaculture ponds, each of which

are approximately 70 m long and 50 m wide.

Paved access roads are located in lower eastern portion of the site allowiﬁg vehicle access via
River Boulevard, At the time of investigation, vegetation included scattered mature rain trees and
long grass and weed species. Surface elevations are generally between RL 2 mAHD and RL
5 mAHD, however a small tidal creek system is located to the west and north of the existing

aquaculture ponds.

3. FIELD WORK METHODS
31 Cone Penetration Tests (CPTs)

CPT testing was carried out on 15 and 16 March 2010. The CPTs were undertaken at 17 client
nominated locations (designated as CPTs 1,6, 10, 13, 15, 18, 20, 22, 27, 28, 29B, 30, 31, 33, 35,
38 and 39). Twei\}e of the CPTs reached the target depth of 10.6 m with refusal occurring
between depths of 1.34 m and 8.12 min CPTs 28, 29B, 30, 35 and 38.

Reaction for the CPTs was provided by a purpose built semi-portable test rig, ballasted and
attached to a 16 tonne excavator. In the CPTs, a 35 mm diameter cone with a following 135 mm
long friction sleeve is attached to rods of the same diameter, and pushed into the soil by the test
rig. Strain gauges in the cone and sleeve measure resistance to penetration and the results are

Factual Report on Geotechnical Investigation . ’ Project 50888
DPt Site — Qff Abbot Street, Oonoonba ‘ ‘ i - May 2010
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displayed and stored on a computer for later plotting and interpretation. A geo-environmental
scientist, operafed the CPT computer, interpreted test results (including inferred soil behaviour

types) and took groundwater measurements.

3.2 Test Pits

Eight test pits (designated as Pits 2, 4, 8, 12, 15, 1 7, 25 and 26) were excavated on 16 March
2010 to between 1.7 m and 3.0 m depth using a John Deere 3155J backhoe fitted with a 450 mm
wide toothed bucket. Disturbed, bulk and “undisturbed” tube samples were collected where
possible at reQuEar intervals for strata identification and laboratory testing purposes.

DCPs were completed to 1.2 m depth adjacent to each test pit location and pocket penetrometer
tests were also carried out on block samples from the pits to supplement the DCPs. At the
completion of the field work, the pits were reinstated with spoil from the excavations and wheel

rolled using the backhoe.

The approximate test locations are shown on Drawing 1 attached. Surface levels at the test
locations were interpolated from the orthophoto map provided by the client and coordinates
determined by hand-held GPS unit using the GDA94 datum.

Conditions within the test pits were logged by a geotechnical engineer who took samples and
performed DCPs.

4. FIELD WORK RESULTS

The results of the DCPs, subsurface conditions encountered in the test pits, and subsurface
conditioné inferred from the CPTs are presented in detail in the test report sheets and test pit logs
in Appendix A. These should be read in conjunction with-the general notes attached, which
explain the descriptive terms and classification methods used in their preparation.

The voids remaining after the withdrawal of the CPT cone and rods were measured to record
groundwater depths. A summary of the groundwater depths measured in these voids and those
observed in the test pits are also presented in detail in the test report sheets and test pit logs in

Factual Repart on Geotechnical investigation : ’ Profect 50888
DFI Site — Off Abbot Street, Oanoonba, May 2010
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Appendix A. it should be noted that groundwatér levels are affected by climatic conditions, at this
site possibly by tidal influence, and sail permeability and will therefore vary with time.

5. LABORATORY TESTING

A schedule of laboratory testing nominated by the client was completed on selected disturbed and
undisturbed samples from the test pits, and comprised the following: '

» 11 Atterberg limits and linear shrinkage tests;

« 4 Shrink/swell tests on ‘undisturbed’ tube samples. In this test, a core sample of the soil is
measured for strain due to changes in moisture content after air and then oven drying, and
'separately by inundation with water under surcharge loading of 25 kPa;

« 11 Particle size distribution tests by wash sieve; and

~« 11 Emerson Crumb (dispersion) tests.

The results of the laboratory testing are provided in detail in the test report sheets shown in
Appendix B and are summarised in Tables 1 to 3. '

Table 1 - Results of Plasticity and Emerson Crumb Testing

Pit | Depth (m) Description (‘{,‘;:F} (‘{,i") :{;5 (OP/:) (L;:) 5;:: srsh?:.
2 0.5-0.95 Sandy gravelly silt 235 26 21 6 4 6
4 0.5-0.25 Slightly sandy clay 18.5 40 17 23 8 5
4 1.5 Sand ‘ 20.0 22 NP NP 0 5
8 1.0 | Sand and silty clay 11.6 33 15 18 | 10 5
8 2.0 Slightly sitty sand 16.0 23 NP NP 1 5
12 0.25 Silt and sand 16.6 23 22 3 6
12 0.75-1.2 Silt and sand 25.7 23 20 3 3 B
17 1.0 Silty sand 22.3 37 NP NP 0 G
17 1.5-1.95 Sandy clay 2.7 28 21 7 5 3]
25 0.3 - Sand 3.1 28 NP NP 0 6
26 0.6 Sand 6.3 3 NP NP 0 6
Legend : W — field moisture content W, — liquid limit
- Wp — plastic limit Pl — plasticity index
LS - linear shrinkage NP — Non plastic
Factual f-?eport on Geolechnical Invaestigation . : Project 50888

DP} Site — Off Abbot Streel, Oonoonba May 2010
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Table 2 ~ Results of Shrink-Swell Index (l,;} Testing
Pocket
) Shrinkage | Swell under | Penetrometer s
Pit |" Depth {m) Description (%) 25 kPa (%) (kPa) (% per ApF)
Initial | Final
2 0.5-0.95 | Sandy gravelly silt 2.0 0.3 200 160 1.1
4 0.5-0.95 | Slightly sandy clay 1.2 0.0 140 110 0.7
12 0.75-1.2 Silt and sand 0.7 0.0 170 110 04
17 1._5-1 95 Sandy clay 0.4 -0.2 100 100 0.2
Table 3 - Results of Particle Size Distribution Testing
) Siit/Clay | Sand | Grave!
Pit | Depth {m) Description (%) (%) (%)
2 0.5-0.95 Sandy gravelly silt 53 24 23
4 0.5-0.95 Slightly sandy clay 84 16 0
4 156 Sand g9 89 2
8 . 1.0 Sand and silty clay 43 55 2
8 2.0 Slightly silty sand 14 84 -2
12 0.25 Sitt and sand 46 50 4
12 | 0.751.2 Silt and sand 46 52 2
17 1.0 Silty sand az G8 0
17 1.5-1.95 Sandy clay 63 36 1
25 0.3 Sand 88 9
26 0.6 Sand 23 4
DOUGLAS PARTNERS PTY LTD
, / Reviewed by
o St !
Paul Southwell ; Mark Amold
Geo-environmental Scientist / Associate

Factual Report on Geotechnical Investigation

DFI Site — Off Abbot Streetl, Oonoonba

Project 50888
May 2010



(/)] Douglas Partners

Geolechnics - Environment - Groundwaler

NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and cerfain matlers relating to
lhe Discussion and Comments section. Not all, of course,
are necessarily relevant o all reports,

_Geotechnical reports are based on information gained
from limited subsurface test boring 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 scme
extent by the scope of information on which they rely.

Description and Classification Methods

The methods of description and classification of scils

and rocks used In this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code, In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt ' 0,002 to 0.06 mm
Sand 0.06 0 2.00 mm
Gravel 2.00 10 60.00 mm

Cohesive soils are classified on the basis of sirength
either by laboratory tesling or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 2550

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relalive
density, generally from the results of standard penetration
tests (SPT) or Dutch cane penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N" Value Cone Value
{blows/300 mm) {q.— MPa)
Very loose less than 5 {ess than 2
Loose 5—10 . 2-5
Medium dense 10—30 5--15
Dense 30—50 " 1525
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further Information regarding rock
classification is given on the following sheet.

Sampling ,

Sampling is caried out during drilling to allow
engineering examination (and laboratory testing where
required) of the scil or rock. :

Disturbed samples taken during drilling provide
information on colour, type, inclusions and, depending
upcn the degree of disturbance, some information an
strength and structure.

Undisturbed samples are taken by pushing a thin-walled
sample tube into the soil and withdrawing with a sample of
the soif in a refatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generally
effective only in cohesive sails.

Details of the type and meihod of sampling are given in

the report.

Drilling Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
cn their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ solls if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced hy a rolating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
retumed to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in

- moisture content. Identification of soil strata is generally

much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continucus Sample Drilling — the hole is advanced
by pushing & 100 mm diameter socket Into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected,

Continuous Spiral Flight Augers — the hole is
advanced using 90—1715 mm diameter continuous spiral
fiight augers which are withdrawn at intervals to allow
sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water

Issusd: Cclober 1998
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table. Samples are retumed to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated, Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
relfability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a.

rotary bit, with water being pumped down the drill rods and
retumed up the annulus, carrying the drill cuttings. Only
major changes in stratification can be determined from the
cuttings, together with some information from ‘feel’ and
rate of penetration. .

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cutfings and religble identification is again only
possible from separate intact sampling (eg. from SPT}.

Continucus Core Drilling -~ a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm Intemnal diameter. Provided full core recovery is
achleved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) méthod of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The fest procedure is described in Australian
Standard 1289, “Methods of Testing Seils for Engineering
Purposes” — Test 6.3.1.

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

The test results are reported in the following form,

s In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and7 ‘

as 4,6, 7
N=13

» |n the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 hlows for the next 40 mm

as 15, 30/40 mm.
The results of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used io obtain samples
in 50 mm diameter thin walled sample tubesin clays. In

-such circumstances, the test results are shown on the

borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been camied out using an electrical friction cone
penetrometer. The test is described in Australian Standard
1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed confinuously into the soll, the reaction being
provided by a specally designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made
of the end bearing resistance on the cone and the friction
resistance on a separate 130mm long sleeve,
immediately behind the cone. Transducers in the tip of the
assembly are connected by elactical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penefration occurs (at a rale of approximately
20mm per second) the information is plotled on a
computer screen and at the end of the test is stored on the
computer far later plotting of the results,

The information provided on the plotted results
comprises; —

» Cone resistance — the actual end bearing force divided
by the cross sectionat area of the cone — expressed in
MPa,

» Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa,

s Friction ratio — the ratio of sleeve fnchcm to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soll encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
fising to 4%-—10% In stiff clays.

tn sands, the relationship between cone resistance and
SPT value is commonly in the range:—

9. (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear
strength and cone resistance is commoanly in the range:—

= {1210 18) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibifity values to allow
calculation of foundation setlements,

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive,
The test method provides a continuous profile of
engineering properiies, and where precise information on
sail classification is required, direct drilling and sampling
may be preferable.

Issued: Oclober 1998
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Hand Pénetrométers

Hand penetrometer tests are camied out by driving a rod
into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normmally, there is a depth limitation of
1.2m but this may be extended in cerlain conditions by
the use of extension rods,

Two relatively similar tests are used.

+ Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a Skg hammer, dropping
600mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (criginating in
Perth) and is mainly used in granular soils and filling.

» Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with 2 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm {AS 1289, Test 6.3.2). The test was developed
initially for pavement subgrade investigations, and
published correlations of the test results with Califomnia
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory tesling Is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure used
are given on the individual repart forms.

Bore Logs

The bore logs presented herein 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.
|deally, continuous undisturbed sampling or care drilling
will provide the most relisble assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes 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, the frequency of sampling and
the possibility of cther than ‘straight line' varations
between the boreholes.

Ground Water

Where ground water tevels are measured in boreholes,

there are several potential problems;

= In low permeability soils, ground water although present,
may enter the hole slowly or perhaps not at all during
the time it is left open.

« A localised perched water table may lead to an
erroneous indication of the true water table:

o 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 construclion as are indicated in

the report.
¢ The use of water or mud as a drilling fluid will mask any

ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations 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 fow
permeability soils or where there may be interference from
a perched water table.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
praposal {eg. a three slorey building), the information and
interpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey building). If this happens,
the Company 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 condition, discussion of
geotechnical  aspectls and recommendations or
suggestions for design and construction, However, the
Company cannot always anficipatle or assume
responsihility for;
= unexpected variations in ground condilions — the

potential for this will depend partly on bore spacing and

sampling frequency

» changes in policy or interpretation of policy by statutory
authorities -

« the actions of contraclors responding to commercial
pressures.

If these occur, the Company will be pleased o assist
with investigation or advice to resolve the matter.

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; the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditians
are exposed than at some later stage, well after the event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in  Tender
Documents”, published by the Institution of Engineers,
Australia, Where information - obtained from this
investigation is provided for iendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section

Issued; Oclober 1598
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is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard andfor
to make additional report copies available for confract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical 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.

Copyright © 1998 Douglas Pariners Pty Lid
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RESULTS OF FIELD WORK
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g == CLAYEY SAND: Medium Dense to Dense 4.5

< N i
% ~J ‘X e 2 8
L '
ST 5|
of A1+ L - — SILTY CLAY: Hard i s
L

b

A4

WA N eSS

End al 10.60m gej=4.6

REMARKS: GPS: 4801758, 7886502N

Date Flls: P:\S0588 - CONOONBA, Factual Gantechnical Investigation, DPI SilelGind or CPT jogs\$0BBE-GEEES

Plotied Cone |D; CONE-t52 Type: 2 Standard :

Checked ConePlol Version 5.8.1 ( ’ D o u g ' a s P a l't e rs
© 2003 Dauglas Pariners Ply Lid i::. y.. ' .

Geolechnics « Environment - Groundwaier



co N E P E N ETRATI 0 N TEST PROJECT: Department of PRImary Industries C PT 1 0
Page 1afi
CLIENT: AECOM Australia Pty Ltd .
; LOCATION: gg 'gt:‘vﬂ; Streeat, DATE 150472010
PROJECT No: 50888 SURFACE RL: 3.75m AHD
Cone Réslstance Sleeve Friction Friclion Ratio
qc (MPa) 15 (kPa) Ry (%)

[ 10 20 30 A0 50 0 100 200 3g0 400 500 ) 0 2 4 & 8B 1
Depth | ) 1 1 1 ) 1 1 ! i 3 : , Depth
my Fr~—— 3" """ I---_C---a--- Soil Behaviour Type m)
2, 00 1.0 20 3.0 4.0 5 0 o

- L SAND: Medjum Dense k

e - 0.30
o CLAY: Very Stiff ta Hard \\L
/ > b
' } P 100 oo Ly
., SAND and SILTY SAND: Loose ’
3 .
2 e ]
", - Medium Dense below 2.5m

34 L3
] 0o 4

‘ TN ELAYEY SAND: Medium Dense lo Dense 'y

— -
.._._______3
g -
‘:_______\

54 5

4 q

> >
550
SILTY CLAY: Very Stiff
( - Hard below 5.8m

B -6

AWARY

&

N

SILTY SAND: Loose to Medium Dense

W

AT SNV T N Ll e

10.10 (

End at 1{.60m qr= 10.6

10.60

REMARKS: GPS: 480315E, 786E805N

Plolled Cone ID: CONE-152 Type: 2 Standard

Checked ConaPlot Version 5.8.1
& 2003 Douglas Partners Pty Lid

Dale File: PAS0888 - CONCONBA, Factual Geotechnical Invesligation, DPY Site\GInl or CPT logs\50888-1 Eg

Y Douglas Partners

Gealechnics - Environment - Groundwater

“11



CO N E PE N ETRATI 0 N TE ST PRO.II'ECT: Depariment of Primary Industties 1 3
LIENT: AEGOM Australla Pty Lt ' Page 1ol
C! H ralla . R
LOCATION:  off Abbalt Sireet, Oonoonba DATE 4510412010
PROJECT No: 500888 SURFACE RL: 4.5m AHD
Cone Resistance Sleeve Friclion Friction Ratio
qc {(MPa) 15 (kPa) . Ry (%)
Depth g 10 20 o 4|0 sln 0 190 200 3o 400 500 : 0 2 4 6 & 10 Depth
[ ST Y SO
G T T s I * Sofl Behaviour Type
" gl 1 20 3o 40 50 P (":] :
! SILTY GAND and SAND: Very Loose to c-‘
Loose )
14 - Loose below 0.83m )S "
4 } ' 210 z
CLAY:-Firm b |
o
g
>
- Firm 1o SHf from 2.8m deplh r
3 J 13
44 [ ' ji La
é SAND: Laose : 210
5 L Ls
6 i le
74 \ % " | - Medium Dense below 7m depth b7
8- > \K B
i “"—-—-..::, SILTY SAND: Loose to Medium Dense 830
; 5 wilks bands of Hard SILTY CLAY ;
ER \ i - le
< == g
X 1 | T
Iy
"] (
- <
191 . - |10
I {\'
? é‘“' ) ™~
End ot 10.60m ge[= 7.3 . 06T
1 L14

REMARKS: GPS: AT9987E, 7866708N

Dale Filn: PAS0BAE - CONOONBA, Factual Geotachnical Investigation, DPE Stie\Ginl or CPT logs\S0868-1 ks

Piotted Cone ID: CONE-152 Type: 2 Standard .
Y Douglas Partners

Chacked ConePlot Verslon 58,1
Geslechnics - Enwranment Groundwater

@ 2003 Dauglas Pariners Ply L&



CONE PEN ETRATION TEST PROJECT: Departmenl of Primary Industries

CLIENT: AECOM Australia Pty Lid

LOCATION:  aff Abbolt Sireet, Conoonba

PROJECT Na; 50883

15

Page 1 of 1
DATE 150412010
SURFACE RL: 3.6m AHD

Cone Resistance Sleave Friction Friction Ratio
q. (MPa) fs (kPa} Ry (%)

0 10 20 3p 40 51 @ 100 200 300 400 500 g 2 4 6 8 10
Deplh b | N W ___l____1 L 1 1 L 1 1 ) et 31 3. Depih
(m} 05 ;}D 23'0 35 4 u 510 Soil Beha\nqur Type (,.:,

e / SILTY SAND: Very Lonose j I
] .
i "
.i..-"‘ SAND: Very Loose 040 <
| l[ \ ’
SILTY CLAY: Mostly Firm e
k]
{
21 L2
kR la
SAND and SILTY SAND: Loose o
44 4
s CLAY: Firm 80 i s
6 I} Lg
Lo e ~— | U I S
L S N SILTY CLAY: Hard f
74 :J 17
‘f" q
‘::D E
& == ls
L] /
B K
ol Cs ——] 5 "
2 L ;
——]
g = {
10+ F1a
4 e {
£nd at 10.69m ge[=5.3 050
L1

REMARHS: Test plt excavated at sila following ept and prior to groundwaler measuremenl. GPS: 4801158, 7856784N.

Dale
Plcted
Chacked

Flle: P\50888 - CONQONBA, Factual Geolechnical investigatian, DPI SHe‘Gint or CPT log\50888-1) i
Cone {D: CONE-152 Type: 2 Standard i

ConePFlol Verslan 5.8.1
© 2002 Dauglas Pariners Ply Lid

)] Douglas Partners

Geotechnics - Environment - Groundwater



CONE PENETRATION TEST ) PROJECT: Departtment al Prmary Industrias

[= 1 AECOM Austral
LIENY: M Australla Py Lid LOCATION:  off Abbolt Sireet, Oanconba

PROJECT No: 50888

18

Pageqof1
BATE 16/04/2010
SURFACE RL: 5.6mAHD

Cone Resislance Sleeve Friclion Friction Ralio
e (MFPa) fs (kPa) - Ry (%)
o 100 200 300 400 SO0 D 2 4 6 8 10
L I I L 1 i . . [— S — Depth
Sall Behaviour Type (m)
SAND: Loose o
SILTY SAND: Vary Loose a0
]
: SAND: Loose o / 1]
170
z SILTY SAND: Very Loose K
. P -
2.10
W SAND: Loose te Medium Dense {
L3
{ SILTY SAND: Very Loose 3 é
. 4
} SAND: Loose lo Medium Dense 410 ]
8\ —5
= SILTY SAND: Loose s L
e Ls
Q\ (\ L
~_ SILTY CLAY: Hard T ? ’
L | q
j—“ x
< 4 ]
%:} (t"‘)
<: (>
R4 : ,
C——/% <
] %
10 > L1e
_‘? .
End 8l 10.60m ge|~ 8.5 RN
L1y

REMARKS: SWL: Cave in of CFT hole &t 2.85m - dry. GPS: 479844E, TBGE205N.

Date Flle: P:\SDAAA - CONGONBA, Factual Gaotachnlcal Investigalicn, DPI Site\GInt or CPT logsi50880-1 BN
Plotied Cone ID: CONE-152 Type: 2 Slandard Wy

Checked ConePlat Version 5.8.1
@ 2003 Douglas Parlners Pty Lid

Y Douglas Partners

Geotechnics - Environment - Groundwater



c 0 N E P E N ETRATI 0 N TE ST F}-!OJECT: Depariment of Primary Industries

CLIENT: AECOM Australia Pty Lld

LOCATION:  off Abbolt Streal, Conoonba

PROJECT No: 50888

20

Page 1 of 1
DATE 15/04/2010
SURFACE RL: 2.8m AHD

Depth
{m}
rt

Cone Resistance Sleeve Friction Friclion Ralio
qc {MPa) I (kPa) Ry (%)
Depth IIJ __ 1[!_ __ _2[0_ __ ‘3IG __ 4P_ __ _SID !III 1?0 2[])0 3?0 4I:IIEI 5EIID ) 0 2 4 6
(n:«) o' o A 35 o slu Soit Behaviour Type
";-I-,, CLAYEY SAND: Very Locse j
SILTY CLAY: Soft - <\\
o ' - Stiff below 0.9m AT
L\?
2
2- _ 2.60
CLAY: Soft Y
3 p—
SAND: Generally Loose 210
o - Band of Very Loose Sity Sand from 3.9m
to4.2m =%
54 {
SILTY SAND: Medium Dense s L\}
°1 . 3 5
S/ SAND: Medium Dense {o Dense o0 [
é <"‘—'—--—-—. - Band of Medium Dense CLAYEY SAND
4 —— ;
) Z } P from 6.7m to 6.8m /:}
= T u {
. ( 1‘:-—__%__ CLAYEY SAND : Medium Dense o Dense _‘z
8 5, q
< T :/
| I
hi SAND and SILTY CLAY : Medium Dense |
9_ o
) g
] > |
. = N
| sT i
104 (i
____,._::3 -
End al #|,60m_ qgi=7.2 G50

REMARKS: GP5: 479330E, 7867106N.

Dale
Plotted
Checked

Flle: P\SDBES - OONOONBA, Faclual Geolechnlcal Investigation, DPI Site\Gint or CPT logs\508a8-2Hgkss
Cone ID: CONE-152 Typa: 2 Standard iy

CunePlol Verslan 5.8.1
© 2003 Douplas Partners Pty Ltd

-1

Douglas Partners

Geolechnics - Environment - Groundwater



CONE PENETRATION TEST

CLIENT: AECOM Auslralia Pty Lid

PROJECT:  Depatment of Primary Indusiries

LOCATION;  off Abbelt Streel, Conconba

PROJECT Mo: 50888

22

Pago1of1
DATE 150412010
SURFACE RL: 4.9m AHD

Cone Resistance Slesve Friction Friction Ratio
qc {MPa) fs (kPa) Ry {%)
10 20 30 an 50 @ 100 260 300 400 500 g 2 4 6 8 1M
PRy FEmERTT=—tee e | ' ' : : ' Suit Behaviour Type -t Deph
(';" 0.0 10 20 3n 40 50 w ":)
2 CLAYEY SAND: Very Loose p f
SILTY GLAY: Firm N
1 SAND: Loose to Medium Dense o= |/ -1
24 z 2
3] t ( s
4 }) L4
5. ’ 5
- Band of Very Loose SILTY SAND from
5.2m lo 54m
6- |
SILTY GLAY: Firm il ey s
- Very Sliff below 5.2m i
74 . L
4
r'.‘::
I
8 'r, E — e t—{ L8
s
(i ;
- Hard below 8.9m (7
0. e
- B?
""""" 2” g
104 L1a
<>
Endal 10.66m qof=8.56 1053
L1

11

REMARKS: SWL -Cave inof CPT hole at 3.2m - dry. GPS: 4785%91E, TBE6904N

Dala File: P;\50888 - OONOONBA, Factual Geolechnital Investigation, DP| SHe\GInt or CPT loga\50088-2f
Cone ID: CONE-152 Type: 2 Standard
Ploited
Checked ConaPlat Version 5.8.1
& 2003 Douglas Partners Ply Ltd

( )} Douglas Partners

Geolechnics - Environment - Groundwater



CON E PENETRATION TEST PROJECT; Oepariment of PAmary Industries 27
Page 1 of 1
CIIENT:; AECOM Ausitalia Pty Ltd .
, LOCATION:  off Ahbalt Street, Ocnoonba DATE (B4R
PROJECT No: 50888 SURFACE RL: 4.1m AHD
Cone Resistance Sleeve Friction Friction Ratia
g (MPa) fs (ikPa) ' Ry (%)

Depth 1w 20 e 40 s'u a 100 00 an 400 500 02 4 B A 10 Deplh
En) r-——-—---"T-——"F---39--—- *  Solt Behaviour Type i (m)
o, 00 1.0 2.0 3.0 4 ] 5, u : "o

CLAYEY SAND: Loose L
> >
¥, /
,[ <
1. 2
1 - - Very Loose below 1m depth o b1
. -
130
SILTY SAND: Medium Dense lhen Very
l.oose
24 & i ¥]
SANDY CLAY: Firm to st = }
34 ]
\
3.50
SILTY SAND: Very Loase to Lonse %
44 < 4
450 -
SILTY CLAY: Very Stiff 1o Hard 7
1 SILTY SAND: Medium Dense 500 5
5,60

SILTY CLAY: Generalty Hard

|

p
7 | o
ES
3
, Vi !
L—1
_ 880 .
. /" SAND: Medium Dense r .
L] Y
<D SILTY CLAY- Hard B i
(
104 — . _ k "
La il (_‘
End at 10.60m ac[=6.2 6.60

REMARKS: GPS: 480447E, 7866818N

Dala
Plotted
Checked

£He: PAS0BBS - DONOONEA, Factuat Geotechnical investigation, DP! Slle\Gint ar GPT lags\S0888- b

CanePlot Version §.8,1

) Douglas Partners

Geofechnics - Enwranment Groundwater

9 2003 Douglas Pariners Ply Lid



CO N E P E N E TRAT i ON TE ST - PROJECT: Depariment of Primary Indusirias 2 8
LIENT: AECOM Auslralia Pty Lid Page 1411
c| 1 uslralia .
LOCATION; ) off Ahbatl Street, Ocnocnba DATE 150412010
PROJECT No; 50898 SURFACE RL: 2.4m AHD
Cone Resistance Sleeve Friction : Friction Ratio
qc {(MP3) fy (kPa) Ry (%)
1] 10 20 a0 40 5 0 100 200 00 400 500 g 2 4 & 8 10
Depth L ! ) 1 | | [ 1 1 1 [ 1 " . L1 11 i+ DOepth
m - - - T Tro o -=== Sail Behaviour Type ™

r0

117

.0 1.0 2.0 3.0 4 (‘J 3. ﬂ

[=7 CLAYEY SAND: Loose 1

1.0 J .l

- Very L.oose below 0.3m depth

SILTY SAND: Very Loose

( §
£
} 4
g L2
<§
S
CLAYEY SAND and SAND: Dense o Vary | | ¢
Bense then Medium Dense > M3
2.60 g""‘-
CLAYEY SAND: Densa lo Very Dense P
< §
<]
L
£nd at4.y0m qg =371 . 4,70

-11

REMARKS: GPS: 48012CE, YBET223N

Bale
Plctled
Checked

Flle: P:A\5C808 - OONOONBA, Faclual Geotechnlcal Invesllgauon DPI Site\Gint or CPT togs\50888-
Cana ID: CONE-152 Typn: 2 Standard

ConaFilot Version 5.6,1

© 2043 Douglas Parlners Ply Lid

. Douglas Partners

Geolechnics - Environment - Groundwater




CON E PENETRATION TE ST PROJECT: Department of Primary Industrizs 29B
CLIENT: AECOM Australia Pty Ltd ‘ Page 1t
M LIS E]
" LOCATION:  off Abbatt Straet, Gonoconba DATE 15/04r2010
PROJECT No: 50B88 SURFACE RL: 0.4m AHD
Cone Resistance Sleeve Friction Friction Ratio
g (MPa) fy (kPa} Re (%)
Deptn ! L 20 0 40 50 0 100 200 300 400 500 Soll Bahaviour T 0 2 4 § B 10 Cepth
i all Behaviou e E—
™ o d0_ 80 ' VTP )
SAND and CLAYEY SAND: Very Loose to \ [
Lonse
= (>
..... .70
= | CLAYEY SAND: Medium Dense then Very Z
N —— ie Dense \
o] L“--
End at t.pdm 4. A 19.6 1.

REMARKS: GPS: 478875E, 7BE7281N

Dale
Plotted
Checked

Flle: PAS08E8 - ODNOONBA, Factual Geotechnleal fnvestigation, DPI SItetGInl ar CPT legs\5088824
Cone ID; CONE-152 Type: 2 Standard

ConaPlol Verslan 5.8.1
@ 2063 Douglas Pariners Pty Lid

l )} Douglas Partners

Geotechnics + Environment « Groundwaler



CONE PENETRATION TEST

PROJECT: Depariment of Prmary Industries

30

Page 1af1
CLIENT: ABGOM Australia iy Lid LOCATION:  off Abbott Sireel, Cionnonba DATE 15042010
PROJECT No: 50888 SURFACE RL: 4m AHD
Cone Resislance Sleeve Friction Friclion Ratio
qc (MPa) f3 (kPa) Ry (%)
] 10 20 an- 40 50 0 100 200 30a 400 500 0D 2 4 6 B W
Depth | 1 1 I 1 | 1 ' 1 I 1 ] Soit Behaviour Type [N SO S S Depth
il el S ks T
™ go 1t 20 30 ap  so )
CLAYEY SAND: Very Loose Ju.15 ( ]
¢! CLAY: Stff o
= \ ?
. |
""" e, .50
"""" SAND and GRAVELLY SAND: Loose - r
14 - Medium Dense below Tm Al
\ - Dense below 1.8m
2 L2
<
34 F3
3.10 .
\:::. CLAYEY SAND: Very Dense E,
= >
Endat3.j8m q.d33.2 ER]
44 F4
5 5
& 6
74 F
8 Le
$- Lo
104 |50
114 L1s
REMARKS: GPS: 479987E, 7867360N
Date File: PA50B88 - DONOONBA, Factual Geolechnical Investigation, DPE Sité\GInt or CPT lagai5nBea-Jgmd K '
Plolted Cone 1D: CONE-152 Typa: 2 Standard : E
Chectes ( )} Douglas Partners

& 2003 Douglas Pariners Ply Lid

i o] Geolechnics - Enviranment - Groundwaler



CONE PEN ETRATION TEST PROJECT: Department of Primary Industries 31
Page 10of 1
CLIENT: AECOM Australia Piy Lid LOCATION: ot Abbolt Streal, Qonconba BATE 1510472010
PROJECT No: 50888 SURFACE RL: 5m AHD
Cone Resistance Sleeve Friction Friction Ralio
qc (MPa) Iy {kPa) ' Ry (%)
Death a 10 20 3o 4 s o 100 260 oo 400 500 0D 2 4 6 8 10 Denth

E'n)‘ - -—--T--—-~"r-~-31---—-1 Seil Behaviour Type (mf

0.0 1.0 2.0 3.0 4.0 5.0
- SANLY: Very Loose lo Loose

- SILTY SAND: Very Loose

.'-"‘ o

SAND: Loose lo Medium Dense bl

! ' 4}
' -—_..__::L___ CLAYEY SAND: Medium Dense “ L>
| < | ﬁ ’
:-—-—-—"‘ - Loose below 5.3m 9
= 5.50 >
i SAND: Medium Dense to Dense (
[ S— 600 P [
N T CLAYEY SAND : Medium Dense to Densa .
(PROBABLY CEMENTED)
~e— _
\" R CLAYEY SAND: Loose lo Medium Dense B8 C
71 L7
P
. f Le
.60
t SAND: Medium Dense to Dense !/
104 \ ’ t 10
£nd at 160 qef= 141 . . , OES
114 Lyt
REMARKS: GPS: 480123E, 7867386N
Date Fila: F;isuaaa - OONOONBA, Factual Gectechnical Investigation, DP SRerGint or CPT logs\S0888 o
Platted Cone [P: COME-162 Type: 2 Standard : ;
chockad ._ ) i Douglas Partners

© 20103 Douglas Pariners Piy Lid
Geolechnics - Environment - Groundwaler




CONE PENETRATION TEST

CLIENT: AECCM Auslralia Pty Lid

PROJECT: Depariment of Primary Indusires

LOCATION;  off Ahbotl Street, Genocnba

PROJECT Nn: 50888

33

Page 1 of1
DATE 15/6412010

SURFACE RL: 3.4m AHD

Cone Reslstan‘ce

Sieeve Friction

Friclion Ratio

2003 Douglas Pariners Pty Lid

g (MPa) f (kPa) Ry (%)
Dapth 0 " :.? 0 4o 60 o 100 200 am 400 500 ol Sehaviour Tvae g 2 4 6 B 10 Depth
R e Ee e bbb b
mogh a0 40 50 w f:"
CLAYEY SAND; Very Loose 2
.80 }
P SILTY SAND: Loose
] \ b1
] SILTY CLAY- Very S b j
. P
n 170 wul
SAND: Medium Dense (
2i% ? L2
14 5 L3
44 La
450
SILTY SANL: Very Loose lo Loose
54 L5
R L“\ - .00 i L8
SILTY CLAY: Hard .
\-____l_.’ k;>
<>/f Q/
>
74 " o
c> E
N B = =
'y SILTY SAND: Medium Dense T (—"
B4 j ! ol
e
B.20
] CLAYEY SAND: Medium Dense
5 ‘J - . 8
- : B.1¢ i
SILTY SAND: Generally Medium Dense Z
16+ < 5 e
e ,>
1 <
£nd at 14.60m  qz[= 4.1 1050
114 L11
REMARKS; GPS; 480375E, 7867595N
Dala ' Flle: P50888 - OONOUNBA, Faclual Geglechnicat Invesiigation, DRI Site\GInt or CPT ogs\50888-3]
Plolted Cone ID: CONE-152 Type: 2 Standard - %
Crese ( ) Douglas Pariners

Geotechnics « Environment - Groundwaler



CONE PENETRATION TEST

CLIENT: AECOM Australia Pty Lid

PROJECT:

LOCATION:

Deparmen! of Primasy Indusiries

oft Abball Street, Oonoonba

PROJECT No: 50838

35

Page1of1
DATE 15/0472010
SURFACE RL: 26m AHD

Cone Resistance

Depih
)

Sleeve Friction Friction Ratio
qe (MPa) f5 (kPa) Ry (%)
o 10 20 kT 40 50 0 100 200 anm 400 500 0 2 4 B B 10
Depth L 1 ] § 1 ) L 1 1 1 1 1 ) TR N R S R )
L i T sl wikiiide Sl | Sail Behaviour Type
o, 00 1.0 2.0 30 4.0 50
! SILTY SAND and CLAYEY SAND: Very
o Loose 1o Loose
14 ! J
{ / SILTY GLAY: Sot "
§ \
111
- Stift below 2.7m depth
a
{7
[> - Hard below 3.7m depih {)
44 p
L
' SAND: Loose 440 [
B SILTY CLAY: Hard e ""“‘*>
s < Vel
~
] L~ &10
CLAYEY SAND: Loose '
850
57 SILTY CLAY: Hard le
i D
—
74 . -
. - 7.20
.‘:77 CLAYEY SAND: Very Dense
I
< 5_”_‘_ - Medium Dense to Dense betow 7.5m
. —
£nd al?.ildm gz 18.3 783

REMARKS: GPS: 4B0368E, 7867355N

© 2003 Douglas Padners Ply Lid

Dale File: PASDB8E - DONOONBA, Factual Geolechrical Invastigation, BP| SitelGint or CPT logsiS0RE8-3F
Plelted Cone IB; CONE-152 Typa: 2 Standard
Checked CanePlol Verslon 5.8.1

)] Douglas Partners

Geofechnics - Enviranment - Groundwalter



CONE PENETRATION TEST PROJECT:  Depariment of Primary Indusirias 38
ECOM Australla Pty Lid Page 1ol
CLIENT: A ustralla .
LOCATION:  off Abboil Strest, Oonoonba BATE 150412010
PROJECT No: 5UB8D SURFACE RL; 3.3m AHD
Cone Resistance Sieeve Friction Friction Ratio
Oc [(MPa) . iy (kPa) Ry (%h)
9 on 20 300 400 500 0 2 4 6

a8 10
i i1 Deph
Soll Behaviour Type :m)p

SILTY SAND: Loose b o

.|!

CLAYEY SAND: Very Loose to Loose

™
%

SAND; Medium Dense then Vary Dense

SILTY SAND: Very Loose fo Loose hee 2 . -

T Ao

= SANDY CLAY: Hard 250 =
—-'_'.—._
J SILTY SAND; Medium Dense 280 La
b
<] g
— CLAYEY SAND: Madiom Dense 1o Dense |
"]
Py
e L5
-______’,f"'" - Medium Dense below 5.2m
| i
h—-—‘—‘—

\
N\ e L NNV AN N AW N o]

© 2003 Louglas Partners Ply Lid

—— o]
I—
~ 7.62 <
CLAYEY SAND: Dense (PROBABLY ’
CEMENTED) 1
&
End al 8.12m g, 16.8 - R H]

8 Lg
REMARKS: GPS: 4BD320E, 7B67183N
Date Fiya; P;\S0B83 - OONOONBA, Factual Geotachnical Investigation, DPI Sie\Glnl or CPT log$\S00B8-3fcEN g
Platted ' Cone |B: CONE-152 Type: 2 Standard i : .
Checked GoneFlof Version 5,8, : ’ ' . Doug’as Partners

Geatechnics - Environment - Groundwater



CONE PENETRATION TEST

CLIENT: AECCM Australia Pty Lid

PROJECT:

LOCATION:

Deparimant of Primary Industries

off Abbolt Streel, Oonoonba

PROJECT Ho; E0BBA

39

Page1of1
DATE 1510412010
SURFACE RL: 2.8m AHD

Cone Rasistance . Sieeve Friclion Friclion Ralio
gc {MPa) fa (kPa) Ry (%)

Depth 9 1 2 0 40 50 0 100 200 00 400 500 ' ) 0D 2 4 & Depih
(m) [ TR LSS S S EEEER I Soil Behaviour Type (m}
2, 00 1.0 20 3.0 4.0 5.0 b

i }‘ SILTY CLAY: Firm lo Stiff /""
14 \f
j - Soft below 0.9m \\
1 H1
i I
" 1.20 P
T SAND: Very Loose lo Lopse
24 e 2
’l
i
4
!
{
3 b 3
‘l
4 . L 3
- Logse below 4.2m
‘.
..
_____ '.E‘-
N
| 5.00 -5
s GLAY: 5aft 5
5.20 1
CLAYEY SAND: Loose 1o Medium Dense q
61 E L6
oso |
SAND with some GRAVELLY 5AND:
Medittm Dense lo Dense
71 7
CUAVEY SAND: Medium Dense e ™~
5 -8
LR } e
- 820 )3
SILTY SAND: Loose to Medium Bense T
104 7 T
q
5?
.
End at 10.60m qpf=4.7 050
114 1
REMARKS: GPS: 479899E, 7867411N
Date File: P:ASOE8S - OOMOONBA, Factual Geotachnleal Investigation, DPI Site\Gind or CPT ioga\snaaa-a i
Piatted Cone I0; CONE-152 Typa: 2 Standard \i
( )} Douglas Partners

2003 Douglas Partners Ply kid

Geotechnics - Environment - Groundwater



CLIENT:
PROJECT:

AECOM Australia Pty Lid
Oonoonba DP!

LOCATION: Qonoonba

TEST PIT LOG

SURFACE LEVEL: 4 AHD
EASTING: 486410
NORTHING: 7867010

PIT No: 2
PROJECT No: 50888
DATE: 16 Apr10

DIPJAZIMUTH: 90°/— SHEET 1 OF 1
Depth Bescription % Sampling & 1 St Tesing B Dynamic Penatromater Tesl
[=r]
= (ers) of a9 E £ -§ @esults & 3 (blows per 150mm)
Strata Q = & 3 ommenls 5 1 15 20
FILLING - Lighl brown sty clay; M<<Wp : : : :
. 0.2 pp 80-120 kPa
025 .
. SILTY CLAY - Very sUff brown slity clay; M<<Wp
0.35
SANDY GRAVELLY SILT - Medlum dense dark brown 0.4 pp 150-240 kPa
sandy gravelly silt; fine {0 coarse gralned sand fraclion;
- humid [1¥] pp 100-220 kPa
0,65 -
SILTY CLAY - 5Hiif to very stiff yellow brown silty clay Uso
with soma fine grained sand; M<Wp 0.75 pp 200-280 kPa
0.95 :
Leal 1 i I
1.2 -
SILTY CLAY - Very stiff dark brown shity clay with a : :
trace of fine grained sand; M<Wp : :
i o
18 1/ : : :
CLAYEY SAND - Medlum dense grey arange clayay /’ Y, /“". : : :
nl2 sand; fine o coarse gralned sand fraclion; damp ‘ 7 -2 : :
7. N i
, /., 3 : : :
“ : : :
o5 225 pp 140-230 kPa : : :
¢ : : :
7,7 : : :
|2 ) : H .
K¢ :/7’: uso
[0 ; : :
'y 7 : : :
ot ] : : :
v a7 : : :
L /-/ ] H H ‘
‘4,7 : : :
(4 :
: : v, 7 : : :
-V | m— A 4 A - -
Pit discontinued at 3.0m depth - limit of investigation : : :
RIG: John Deere 3155 excavator with 450mm wlde toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No frae gmundwalar observed [1 Sand Penetrometer AS1289.6.3.3
REMARKS: ® Cone Penelromeler AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED )
B B e B Ehows lonsston detacdar VLS
. Inillals;
?{, ifh::n:n"rﬂ?? {x mym dla.} ?’L E?}a{:!l:\‘:{{n :t?l:gug:l,}rtul‘;(lﬁﬂml MPa ‘ ’ D o ug ’ as P ar tn er S
'aiar e L} . ¥
¢ Corg drilog b Welersvep ¥ Watarievo Date;/ 7§74 O Geolechnics - Enviranment - Groundwater



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL: 4.5 AHD PIT No: 4
PROJECT: Oonoonba DPI EASTING: 486080 PROJECT No: 50888
LOCATION: Oonocnba NORTHING: 7867077 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/~ SHEET 1 OF 1
Sampling & In Sllu Testing
_s| Depih Desciption "-'22 o 5 8| DynemicPenslromeler Tesl
E " tm) of gl g8 | € "%’ esulls & g {blows per 150mm)
Strala 6] = 8 3 omments 5 » 3. 2
SILTY CLAY - Saft fo firm dark brown sllly claywiha |4,/ I
{race of fine to medlum grained sand; M<Wp / : :
171 : :
L P
®3SILTY LAY - Firm dark brown black sy clay with & 4,/}/ S
trace of fine o medlum gralned sand; M<Wp 11/
- 5 144 N
O SLIGHTLY SANDY CLAY - SUf to very stif gray /. 0s PP 11GAS0KPa P
orange fine lo medium grained sandy clay; M<Wp / -
/ usD
% 0.85 i :
SAND - Medium dense grey dark brown fine to coarse . -) : : :
grained sand; - : : :
- 15 ¥
16 Pit discontinued alt 1.6m depth due to pil wall collapse
o
|2 2

RIG; John Deare 3155.J excavator with 450mm wide toothed bucket

WATER OBSERVATIONS: Groundwater seepage at 1.5m depth
REMARKS:

LOGGED: Lynch

SAMPLING & IN SiTU TESTING LEGEND CHECKED
A Augerzample gp 'ockel penatromelar (kPa)
O Disubed sampla D Phate lonisallop detectar Inllalst
B Bulksampls 5§  Standard pensimbon test nillala:
'Wl' Twuhl: n-mpl? {xmmdla.) c!. ggint I:‘uinu su(*nxgglih is{50) MFo
'ater sampls ear Vann (kFa R
G  Coradidling D> Walersesp ¥ Waleriavel bute:/7 - 1D

0O Sand Penetrometer AS12898,6.3.3
B Cone Penetrometer AS1288.6.3.2

(/)] Douglas Partners

Geolechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: AECOM Australia Pty Lid

SURFACE LEVEL: 4.5 AHD

PIT No: 8

PROJECT: Qonoanba DPI EASTING: 480175 PROJECT No: 50888
LOCATION: Oonoanba - NORTHING: 7866897 DATE: 18 Apr 10
DIF/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Q Sampling & In Situ Testing
| Depth Em = 8| Dynamlc Penetremetsr Test
= (m) of - Eﬂ 2 -t_é_ E_ asuils & g {blows per 150mm]_
Slrata (4] ) l?' 8 d-ﬁ ommenis § 1? 1'5 29
FILLING - Dark brown grey slightly clayey silly fine to .
medium grained sand; humid : : :
%2 SILTY SAND - Medium dense orange brawn silty fine KRR .
to medium grained sand with some clay; humld | I | 0.3 pp 250-380 kPa : :
. e P
| SAND AND SILTY CLAY - Medium denss to Zo : : :
densefvery stiff orange brown sand and slily clay; fine A 0.6 pp 320-420 kPa : : :
{o medium gralned sand fraction; humidM<Wp A : : :
Bl 04 o | 10 Pp210-270 kPa
(] 12 SLIGHTLY SILTY SAND - Medium dense yellow biown ] | ! 1.25 Mo sample retained
F fine to medium grained sand; damp c : : :
S P
] 11 yso
L b
| L
SOE! 7 [ oo
A A 4 S
- grading o wet below 1.8m dapth I I |
" 11 o | 20 -2
N N
L .
| I I
(e g :
el
ey : :
1R ‘s
e :
| l I
a8 :
. bkl pt a0 3 : E
9Bl discontinued at 3.0m dapth - limit of invastigation ' :

RIG: John Deere 3155J excavator with 450mm wide toothed buckel
WATER OBSERVATIONS: Groundwater seepage at 1.8m depth

LOGGED: Lynch

REMARKS:

SAMPLING & IN SITU TESTING LEGEND . CHECKED
A Augersample g Pochel panetromeler {kPa) '
D  Dislwbed unrnp!a 1D Pholo lnnlsauun ddennr Iriilak
8 Bulksample S Standard penelration l2s , Bl
% wb‘: rs:ﬂn;}[ﬂ:ﬁ(l mim dla.) SL gm:ad n:lﬁggt)h IB(SU) MPa =
'3 S
€ Coecting. D Walorseep ' ¥ Waler level Date:/7 5740

3 Sand Penetrometer AS1288.,6.3.3
B Cone Penstromeler AS1288.6.3.2

(/)] Douglas Partners
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TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd
PROJECT: Oonoonba DPI
LOCATION: Qanoonba I

SURFACE LEVEL: 4 AHD
EASTING: 480483
NORTHING: 7866695
DIP/AZIMUTH: 90°/—

PIT No: 12
PROJECT No: 50888
DATE: 16 Apr 10
SHEET 1 OF 1

Description
of
Strata

RL

Dapih
{m)

Sampling & In Situ Tesling

Graphic
Log

esulls &
mments

Typa
Depth
Sample

Dynamic Penetrometer Test
(blows per 150mmj}

Waler

FILLING - Dark brown black silt and fine to medium
grained sand filling; malst

SILTY CLAY - Soft fo firm dark brown back sty clay
with some fina to medium gralned sand; M=Wp

0.5 pp 40-90 kPa

0.7
SAND AND SILT - Medlum dense orange brown sand

and sllt; fine to medium gralned sand; humid

X R
a DN
S AR

0.75 pp 40-80 kPa

» |.] uso

Fat at, ).

pp 20-50 kPa

12

1.8
SANDY CLAY - Siff to very stiff grey brown fine to

medium grained sandy clay; M>Wp

. D) CET T A FTETTEN

18 CLAYEY SAND - Medium dense orange grey brown

clayey fine to medium gralned sand; damp

o~
N\~
NN

N
N
[N

Feal-2
" 20 SANDY CLAY - Stiff to very stiff grey brown fine to
medium grained sandy clay; M>Wp

w

2.4 pp 80-110 kPa

5 W B @

rerasnasas

ETTYTYYYey

-2

Pit discontinued at 3.0m depth - iimi of Investigation

i@

RIG: John Deera 3155J excavator with 450mm wide toothed bucket

WATER OBSERVATIONS: Groundwater seepage at 2.6m depth
REMARKS:

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND . CHECKED
A Augersample g Pockel penetremetar (k=n)
D Disturbed sample I Phelo lentaslion detecio; Irinals:
B Bukgampls 5 Stgndard panstraion lest rillals:
g’ R‘lbt: snmpl? (2 mm dla.} sL Eﬁim l:\nfnd =h‘(:ggl)h 1s{50} MPn —
ater anmpla mar Vane (kP2 222
C Core dﬂﬁlur:gp [ Walerseap ¥ Walsr lavel Data:/ ? }-1D

O Sand Penefrometer AS1289.6.3.3
B Cone Penetrometer AS1288.6.3.2

(/)] Douglas Partners
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TES1 Pl LOG

CLIENT: AECOM Australla Pty Lid

SURFACE LEVEL: 3.6 AHD PIT No: 15

PROJECT: Qonoonba BFI EASTING: 480112 PROJECT No: 50888
LOCATION: Qonoonba NORTHING: 7866760 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/~- SHEET 1 OF 1
Description Sampling & In Situ Testing
_s| Deplh = E{ Dynamic Penetromeler Test
&l {m) of g | £ 'g‘. asults & £ {blows per 150mm)
Strata ~|a 3 omments 5 W 15 0
SILTY SAND - Very loose to loose dark brown silty fing I
; to medium grained sand; damp : :
8.1 SAND - Loose becoming medium dense grey brown
fine to coarse gralned sand; wet : :
D (075 S : - :]
4 , :
4 SANDY CLAY - Sliff grey dark brown fine grained
sandy clay; M=Wp :
" g
18 Plt discontinued al 1.8m depth due o pit wall collapse

RIG: John Deere 3155J excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: Groundwater seepage at 0.5m depth
REMARKS:

LOGGED: Lynch

B Sand Penetrameler AS1289.6.3.3
0 Cone Penefrometer AS1289.8.3.2

SAMPLING & IN SITU TESTING LEGEND

A Augersampla g Poket pe.nalmmalar(k?a)

D Distubed snrnpla ID Photo lonisation atm:tnr

B Bulk sampla Standard punatsaiin

U, Tube sampla {x mmadia,) PL Polnt load slmng'm ls{t‘an) MPa
\é\, Waisrsampla ¥ ShearVana {kPB)

CHECKED

7" | 1(1)] Douglas Partners

Core drling 1> Waler seep ¥ Waterievel

e | Geolechnics - Environment » Groundwater



TEST PIT LOG

SURFACE LEVEL: 4.2 AHD PIT No: 17

CLIENT: AECOM Australia Pty Ltd
PROJECT: Oawanoonba DPI
LOCATION: Qonoonba

EASTING:
NORTHING:
DIP/AZIMUTH:

479868 PROJECT No: 50888
7866791 DATE: 16 Apr 10
90°/~ SHEET 1 OF 1

Description
Deplh
(m) . of
Strata

RL

Graphic
Log

Sampling & In Sliu Tesling

£
[=%
o]
o

Type
Sample

Dynamie Panslromater Tesl
(blows per 150mm)

5 W0 15

Waler

sults &
mments

SiLTY SAND Loose light brown silty fine to medium

grained sand; humid
0.15

Ll SILTY SAND - Loose to medium dense light brawn
slity fine to medium grained sand; humid -

-1

o — e — —— it o ia g R

i i e i s e s e ——
e o — e — e ¢ s — s —

-
- N

SANDY CLAY - Stiff to very stiif dark brown lo biack
fine grained sandy clay; M<Wp

1.8

Usg

1.85

22

D |27

34
SAND - Medium dense light brown fine lo coarse

i grained sand; damp

hhbbabseresaties

pp 180-240 kPa

pp 20-60 kPa

-3

Pit discontinuved at 3.5m depth - llmit of investigation

RIG: John Deere 315SJ excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: i.ynch

SAMPLING & IN SiTU TESTING LEGEND CHECKED
A Augersample F'? Pocket peratrometer (kPa)
B Disturhed nmpl: D Phoeto [onlsatien detecter Iniitats:
B Bulksampls S Slendard panstration test s
b{’ Twuhl: anmpl?(x mm dia.} ‘F",L Eﬁdn! k‘aln slﬁggt)h 1s[&0) MPa >
alar sample ear Vene {hPa .
C Com ddi!]ng P Walerseep ¥ Walerlevel pote:' 7 Jt

* [O Eand Penetrometer AS1288.6.3.3
® Cone Penslromelsr AS1289.6.3.2

}
(/)] Dougias Partners

Geolechnics - Enviranment - Groundwaler



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd - SURFACE LEVEL: 4.5 AHD PIT No: 25
PROJECT: Ocnoanba DPI EASTING: 478688 PROJECT No: 50888
LOCATION: Oonconba : NORTHING: 7867204 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description Sampling & In Situ Tesling
_i| Depth ) E| Dynamic Penetrometer Tasl
&l (m) of g‘ -'—é_ 2 5ults g (blows per 150mm)
Strata Flo]| 2 mments 5 10 BB
SAND - Looss to medium dense brown fine to coarse : H
grained sand with some gravel; humid : ;
D |03 - ]
0.6 :
SAND - Medlum dense dark brown fina to medium ; :
grained sand with some gravel; humid :
b Pit discontinued al 1.8m depih due o pit wall collapse
L 2 -2 § § é
-3 =
1 §
RIG: John Deers 3153 excavator with 450mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free grqundwatar observed ' : [ Sand Penetromater AS1289.8.3.3
REMARKS: 64 Cone Penetromeler AS1289.6.3.2
J SAMPLING & IN SITU TESTING LEGEND CHECKED
8 e £o Fﬁﬁ‘&“"ﬁ"‘iﬁ !
Inlilals: E .
T WO 272\ [(])] Douglas Partners
€ _Cara diing - b Walerseep ¥ Waloriova Dale: /7 472 0 Gealechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: AECOM Ausiralia Pty Ltd

" SURFACE LEVEL: 4.3 AHD PIT No: 26

PROJECT: Oanoonba DRI EASTING: 479688 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7867408 DATE:; 16 Apr 10
' DIP/AZIMUTH: 80°/— SHEET 1 OF 1
Sampling & in Sltu Tesling .
| Depth Descriptian = B| Dynamic Penstromater Test
| (m) of . 2 -‘_é 'E. ('Basu!ls 2 g ({blows per 150mm)
: Strala F ] ommants 5 w i 20
SAND - Loose light brown fine to coarse grained sand;
humid : : : :
04 % T S S
SAND - Enose brown fine lo coarse grained sand; : : : :
humld 3
[ 7 Pit discontinued al.1.7m depth due 1o pit wall collapse
L -;

RIG: John Desre 3155J excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: No frep groundwater observed
REMARKS:

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND

Auger sample pp  Pocked pensirometer (kPa)

A

B Disturbad sample PID Photy lanisalion datector

B Hulk sampla 5 Slaaderd penatration test

U, Tube sampla{x mm din.) " PL  Polnt lopd sirength Es{S0) MPa
w 'nler sompla V'  ShearVane (kPa)

C  Coreddiling P Walsr sesp ¥ Whaierlavel

CHECKED

Intlals; 7 VD

Date: ;7 J- /2

O Sand Penatrometer AS1289.,6.3.3
B Cone Penetrometar AS1280.6.3.2

(/)] Douglas Partners
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APPENDIX B
RESULTS OF LABORATORY TESTING

Factual Report on Geotechnical Investigation Project 50888
DPI Site — Off Abbott Sireet, Conoonba May 2010




Douglas Pariners Pty Lid 2/58 Pitkinton St

(‘ | ABN 75053 980 117 Garbult QLD 4814
)] Douglas Partners |.srinos Fhane (07) 4779 9865
- . . L ] Fax: 0 25 122
Geolechnics - Environment - Groundwater Sarbuft QLD 4814 o e I ot

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

© 2005 Doustas PARTIERD PTY L3D

Form NoO#ODZ AEvT OF msUE July 2008

SHRINKAGE TESTS
Client: AECOM Australia Pty Ltd Project No: 50888
' Report No: T10-298
Project: Factual Geotechnical Investigation Report Date: 13/05/2010
_ Date Sampled: 16/04/2010
Location: Oonoonba DPI Site Date of Test:  10/05/2010
Page: 1of1
TEST DEPTH W: W, We Pl LS
LOCATION (m) DESCRIPTION CODE % o % % %
Pit 2 0.5-0.95 Dark brown sandy gravelly silt 2,5 23.5 26 21 6 4
Pit 4 0.5-0.95 Grey orange slightly sandy clay 25 | 185 40 17 23 8
Pit 4 ' 1.5 Dark brown sand - 2,5 20.0 22 NP NP 0
Pit8 1.0 Orange brawn sand and silty clay 25 11.6 33 15 18 10
Pit 8 2.0 Yeliow brown slightly silty sand 2,5 16.0 23 NP NP 1
Pit 12 0.25 Dark brown black silt and sand 25 | 166 | 23 | 22 1 3
Legend: Code
We Field Moisture Cantant Sample history for plasticity tests
Wy Ligquid fimit 1. Airdried
Wo Plastic limit 2. L.ow temperature (<50°C) oven dried
Pl Plasticily index 3 Oven (105°C) dried
L5 Linear shrinkage from liguid limil condition {Mould length 250mm) 4, Unknown
Test Methods; ' Mathod of preparation for plasticity tests
Moisture Content: AS 1289 2.1.1 5. Dry sleved :
Liquid Limit: AS12883.1.2 6. Wet sieved
Piastic Limit: AS 1288 3.2.1 7. Natural
Plasticity Index: AS 1289 3.3.1
Linear Shrinkage:  AS 1288 3.4.1 *Specify if sample crumbled CR or curled CU

Sampling Method(s): Sampled by Townsville Engineeting Department

Remarks:

NP - Nonplastie

. Approved Signatory: @ /Dy/é{
7\
Tested: KT Dean Pollock
NATA NATA Accredited Laboratory Number: 828 Chatked: DR Laboratory Manager

‘This Document is Jssued in aceordanca with
MATA's sccredilation requirements.

AGGREDITED FUR
TECHNICAL

[alatti-ta g ol

Accrediled for campllance with ISQNEC 17025




£ 2006 DouGLAS PARTHERS Pry LT

. ForMNoROOZ KEV? OF ISSUE ALY 2006

(/)] Douglas Partners

Geotechnics - Envirenment - Groundwater

Douglas Partners Pty Lid

2/58 Pillinton St

ABN 75 053 880 117 Garbult QLD 4814

2/586 Pilkington St Phone  (07) 4779 9866
Garbult QLD 48714 Fax: (07) 4725 1224
Australia

Imvnsville@douglfaspartners.com.au

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

SHRI NKAGE TESTS
Client: AECOM Australia Pty Ltd Project No: 50888
Report No: T10-300
Project: Factual Geotechnical Investigation Report Date: 13/05/2010
Date Sampled: 16/04/2010
Location: Oonoonba DPI Site Date of Test:  10/05/2010
Page: 1of 1
TEST DEPTH We | W, We P *LS
LOCATION (m) ‘DESCRIPTION CODE o o % % o,
Pit 12 0.75-1.2 Orange brown sand and silt 25 25.7 23 20 3 3
Pit 17 1.0 Light brown silly sand 2,5 22.3 37 NP NP . O
Pit17 . 1.5-1.95 Dark brqwn sandy clay 25 22.7 28 21 7 5
- Pit25 0.3 Brown sand with some gravel 25 31 28 NP NP 0
Pit 26 0.6 Brown sand 25 6.3 31 NP NP 0
Legend: ‘ Code :
W Field Moisture Content Sample history for plasticity tests
W, Liguid limit 1. Alrdrled :
Wha Plastic lImit 2. Low temperature (<50°C) oven dried
P Plasticity index 3. Oven (105°C) drled
LS Linear shrinkage from liquid limit condition (Mould length 250mm} 4, Unknown
Test Methods: Method of preparation for plasticity tests
Moisture Content:  AS 1289 2.1.1 5. Dry sieved
Liguid Limit: AS128931.2 B. Wet sfeved
Plastic Limit: AS 1289 3.2.1 ‘ 7. Natural
Plasticity Index: AS 1289 3,31 . .
Linear Shrinkage:  AS 1285 3.4.1 ~Specify if sample crumbled CR or curted CU

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks:

A\

NATA NATA Accrediled Laboratory Number: 828

‘This Bocument is Issued In aceordanca with

NP - Nonplastic

i

Approved Signatory:

Tesled: KT
Chethad: DP

NATA's acoredilztion requirements.

ACGREDITEY FOR
TEGHNICAL

rAMBETENAR

Accrediled for compliance with ISOIIEC 17025

ean Pollock
Labaratory Manager
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| Douglas Partners Piy Ltd
ABN 75053 980 117

Geotechnics - Environment - Groundwaier

Phone
Fax:

2/56 Pilkington Street
Garbult QLD 4874

07 4779 9866
07 4725 1224

townsvile@douglasparners.com, oy

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Project :
Location :

Test Location :
Depth / Layer:

AECOM Australia Pty Ltd

Factual Geotechnical Investigation

QOonoonba DPI Site
Pit 2
0.5-0.95m

Project No. :
Report No. :
Report Date :

Date Sampied:
Date of Test:
Page:

50888
T10-283
13/05/2010

16/04/2010
12/05/2010
1 of 1

FOET AT Y R T

AUSTRALIAN STANDARD SIEVE APERTURES
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Test Method(s):
Sampling Method(s):
Method of Dispersion:

Bamarlkc-

2\

NATA

N

ACCREDITED FOA
TECHNICAL
COMPETENCE

A Dark brown sand
AS 1289.3.6.1

Sampled by Townsville Engineering Departmant

Caigon

NATA Accredited Loboratory Mumber: 828

This Document is issued in sceordence with NATA's
sesredlintdon reguirements.
Accrediied lor eompinee with ISONEC 17025

\

Approved Signatory:

Tested:
Checked:

KT
bR

Opotrt

Dean Pollock
Laboratory Manager



1

‘ )] Douglas Parlners

Geotechnics - Environment - Groundwaler

Douglas Partners Pty Ltd

2756 Pillington Strest

ABN 75 053 980 117 Garbutt QLD 4814

Phone 07 4779 9866
Fax: Q7 4725 1224
townsvile@douglasparinars.com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Profect : .

l.ocation :

AECOM Australia Pty Ltd

Factua) Geotechnical Investigation

Conconba DPI Site

Test Location : - Pit8
Depth /Layer: 1.0m

Project No.: 50888

Report No. :
Report Date

Date Sampled: 16/04/2010
Date of Test:  12/05/2010

Page:

T10-285
:  13/05/2010

1 of1

A S e = §

AUSTRALIAN STANDARD SIEVE APERTURES

(4 3 288 ) =) N O w
=] - e 9 - 8 FERudoosrmuos B8
=] -] o o d - o < W o v v N M oa e o
100 - - - + : -
] Vo1 r [ RN N r o o1y v 1 3 IIIM o oafoy 0 [ O ] [ NE)
. 1 [ R ] l L] 11 1121 L) ] LR AR Y ) L} L1 L o L} 1 [N IR NN R 1 » LRI LR 1 L IR N
L] L} LI I ] r L] LRI NI N T 1} o L} 11 ¢ L 4 L} ll LIS RN TR L} LRI ALY L) LR B N}
[<Ta] MR I ) PR PSSP I . s gty Pl ST Y PR I Y soes
1 1 Tt L] L] FLara L] + LR A U ) L] e i 1} 1 Tf b e U + o A 1 L B
Ll ll T rEr 1 " T oeorLte L] [ A R 1 LE] b I 11 L] ll e v U L t 8 BB
P RS : 4 oEtarae e 1 1 ' . ra el e e boegesd 2 O T () ' EEE
BO ’ T E b V3 1 i L L) . i i1 1 1 1] L] . ’ LI L L i » Va3 ajra 1 11N
a D [ i b b 14 ] O T 4 (X3 ] I 1 O O I T v 71 b edk
t l LRI I B ] + [ R RN 1 1 o l L] i1 r L LI N LU h ] s [} 1
. ] T3 14kt ) i 1 v rna ' [ AR E LN W) 1 wrr 1 ’ a qroy ey u L] L] RN C [N
1 LR RN ' [ R RN oo i ' NN R ] [ (IS (] r L [ N N LN RN
1 * LI T I A ] " t ey i r e 1y * Ll L 1 . LI (O CR N | r " (I A L 1 1 0t
1 LR B B ) [} ’ 1T r ey . 1 L I L] El LI 10 L} tporBn i t t & 1 K1 N 1 1ot v sl
5 LI B B ] . 1 1] L 1 L i 4 4 e I/ W 11 [} ] LI U L 4 ¥ LI N L . LI IR N
80 PP . N - N . J N M N N P PP
. v " T E 1) 1 ) (RN ) 1 [ | [ 1 [l [NR] 1 L] [N (BN N (N u ) " . rr L] LI I I B
] ll L B R | 1 1} LI L BN ] 1 L] E oL ] 11 L} 1 R LN [ U 1 41 1l L L] LI I R
o v o v v t dogen of e o o ' O L oot
50 * 1 L L | | 1] [ 1 [ L () T il » [N [} . « Ji bjEn I T L L] L i 1k r ki
1 RN ] EEEEEER 1 D ||lll/‘l 1R KX 3 N I X N M IO D « 1 or
Co et A o e . o vl o e ey S T e raar
3 1 . e 1 [ 1 Eyzaz [ t sl;‘ﬁ & 1| 1y 3 1 Fpor e U L] W Af N bfe 1 Ty
L] L} [ N L] E [ ) 1 ) 0 1 i [N L3 1 LI N L i L] o af e oefe) ] oy 1At
40 L) 1] OB (] ¥ T [] L [] L} LR [ 1R L ¥ + Gl tRA U U L) Dt L3R O O R
z L} [ I I ] L L] t o L] L] o 1 | [N L] L} ERN [ UL U 1 vor]r ifen L} L] T
t LI S B B ] L L] E o runa L] 1 LR LE] 1 of 1 141 L] L} LR RN (N U 1 L] RN L L} L (N}
3 t LI I B B ) 1 L] LI N B R ) L] Ll 1 40 L] L1 ] [N N 1 L} LI R (U U 1 LI A L L} . "
0 1 t tor i 1 1 L A ] 1 t v s L] a1 LY 1] ] 1 e Euory i 1 (O] L () 1 Ly v
' 1 Frrard T L} [ ) 1 E R LIy L] | e L} 1 [ BN LB N (RN t 1 sl roapr 1 LI I B I
] ) LRI O ) L} L} 1 1311 1 r [ BN I 1 i at ] 1 e v e U L} 4 1 n oafer l LI R B I
20 1 [ RN N ) r t LI W) [J I ) 1 e ] L3 {3 O N (N {] [] PRN| U T ) 1] [ N )
] 1 LN NI ) L} L} i 1 e L] 1 1 Vs 1 L1 Tt T L] L L | LR} n T LA LAY O ) r [N R ]
ll 1 LN 2 1} ’ LI B t L] 14y bfr1 ] 1] ] 1r 1] L] [ L (L] U L] LRI L] ¥ LI L
Co s e SRR V.01 3 aap ' dal e s b e fe o e )]s R
L} 1] LI B ] L} L] (BN L} 4 11 vy r - ter r Ll s poay ¥ L] CONN IR BN L] 1 R v
L] L [ BN L] 1 [ EEE RN ] 1 L Poroafe L] (1] [N} * T e s 3l L] e aper ] E B R
L L) LI I B B ) ¥ 1 LI I ) + i oo L] o T L] i L L d 1 4 e 1 LENE I I I 8 4
1 L] LI I O ] 1 LI I A O N 1 L} LN L ) L] Hor el L) ’ LI LI u L] 1 1] ey 1 a2 4 130
D 1 i PRI A | i L el 1 Ll [ ML Bty i 1 P /B R N L [Pt B i il L
1

0.0001

0.001 0.01

0.1

Particle Size (mm)

10

CLAY

FRACTION SILT FRACTION

SAND FRACTION

GRAVEL FRACTION

COSBLES

Fine | Medjum | Coarse
L) T

0.008 om
0.002 0.08

Fina ] Madluml Coarse
T T

4.2

20

Fine l Medlem I Coarse
T L

A1) 20

GO

Description:

Test Method(s):
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Description:

Test Method(s):

Sampling Method(s):

Method of Dispersion:

Raomarke-

\

NATA

N

NATA Accredited Laboratory Number: B28

This D

Dark brown sandy clay
AS 1289.3.6.1
Sampled by Townsville Engineering Department

Calgon

Approved Signatory:

fonze witlt NATA'S Tastad: KT

is issued in

A ) Fi
TECHNICAL
COMPETENCE
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Accrediled for complianee with ISOAEC 17025
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Dpaded

Dean Pollock
Laboratory Manager
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Douglas Partners Phone 07 4778 9836

- . Fax: 07 4725 1224
Geotechnics - Environment - Groundwater {ownsulle @douglasparnars.com.au

r ’ Douglas Partaers Pty Ltd 2/56 Plikington Street

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client: AECOM Australia Pty Lid - Project No.: 50888
ReportNo.: = T10-282
- Project : Factual Geotechnical Investigation Report Date :  13/05/2010

Location : Oonaonba DPI Site Date Sampled: 16/04/2010
Test Location : Pit 25 Date of Test: 12/0572010
Depth / Layer : 0.3m - Page: 1 of 1
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Description: Brown sand with some grave!

Test Method(s): AS 1289.3.6.1

Sampling Method(s): Sampled by Townsville Engineering Department
Method of Dispersion: Calgon‘

Romarke*

Z\
NATA Approved Signatory: @

v NATA Accredited Laboretory Number: 828
This Decument is [ssued ix oceordance with NATA'S Toslad: LK Dean Pollack
AGCHREDITED FOR

cerediintinn requirements. y
TECHNICAL | redited for compllence with ISCHIEC 17025 Ghackad; L Labaratory Manager
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RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Depth / Layer : 0.6m Page: 1 of 1

Client : AECOM Australia Pty Lid Project No.: 50888
Report No. : T10-293

Project: Factual Geotechnical Investigation Report Date :  13/05/2010

Location : Oonoonba DPI Site Date Sampled: 16/04/2010
Test Location : Pit 26 Date of Test: 12/05/2010
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Description: Brown sand

Test Method(s): AS 1289.3.6.1

Sampling Method(s): Sampled by Townsville Engineering Department
Method of Dispersion:  Calgon

Ramarke:

N\

NATA : Appraved Signatory: @
v NATA Accredited Loboratory Number: 828
Tils Document s issued In wcoadce with NATA's Testad: KT : Dean Pollock
ACCRETNTED FOR
TECHNICAL

acerediiation requirements. ,
comrvancs  Accredited for campllence wih ISQIET 17025 Chmcked: OF Laboratory Manager
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Douglas Partners Pty Ltd 2/56 Pilkinton St
ABN 75 053 980 117 Garbutt QLD 4814

(/)] Douglas Partners |.eugms phone  (07) 4779 936
Garbutt QLD 4814 Fax: {07) 4725 1224

Geotechnics - Environment - Groundwaler Australia townsvile@douglaspartiers.com.au

DETERMINATION OF EMERSON CLASS NUMBER OF SOIL

Client: -AECOM Australia Pty Ltd ' Project No: 50888
. Report No: T10-301
Project: Factual Geotechnical Investigation Report Date: 13/05/2010
Location:  Oonoonba DPI Site Date of Test:  13/05/2010
' Page: 1 of 1
SAMPLE DEPTH ‘ WATERTYPE | WATER | CLASS
NO (m) DESCRIPTION | TEMP NO.
Pit2 0.5-0.95 Dark brown sandy gravelly silt Distilled 26 6
Pit4 0.5-0.95 Grey orange slightly sandy clay Distilled 26 5
Pit 4 1.5 Dark brown sand Distilled 26 5
Pit 8 , 1.0 Orange brown sand and siity clay Distilled 26 5
Pit8 2.0 Yellow brown slightly silty sand Distilled 26 5
Pit12 - 025 Dark brown silt and sand Distilled 26 6
Test Method(s): AS 1289 3.8.1

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks:
Approved Signatory:
‘ Tested: KT ' )ean Pollock
A Chacked: DR Laboratory Manager

NATA NATA Accredited l_abnratury Number: 828

This Document [s lssued In accardanca wilh
MATA's eccredilalion requirements,
accrennen Fon  Accredited for compliance with ISQVIEC 17025

TECHNICAL
COMPETEHCE



(/)] Douglas Pariners

G_earechnics « Environment - Groundwater Ausiralia

Douglas Partners Pty Ltd
ABN 75 053 980 117

2/58 Pilkington St
Garbuft QLD 4814

Phone
Fax:

2/56 Fillinton St
Garbuit QLD 4814

(07) 4779 9866

(07) 4725 1224
townsvilla@dovglaspariners.com.au

DETERMINATION OF EMERSON CLASS NUMBER OF SOIL

Client: AECOM Australia Pty Ltd Project No: 50888
' : Report No: T10-302
Project: Factual Geotechnical Investigation Report Date: 14/05/2010
Location: Oonoconba DPI Site Date of Test: 13/05/2010
Page: 1 of 1
SAMPLE DEPTH WATER TYPE WATER | CLASS
NO (m) DESCRIPTION TEMP NO.
Pit12 0.756-1.2 Orange brown sand and silt Distilled 26 6
© Pit17 1.0 Light brown sand Distilled 26 6
Pit 17 1.5-1.95 Dark brown sandy clay Distilled 26 6
Pit 25 0.3 Brown sand with some gravel Distilled 26 6
Pit 26 0.6 Brown sand Distilled 26 - 6
Test Method(s): AS 1289 3.81
Sampling Method(s): Sampled by Townsville Engineering Department
Remarks:
Approved Signatory:

/\

Tesled: KT -
Chacked; DP

NATA NATA Accredited Laboratory Number: 828

This Documen s issued In accomdante with

MNATA's accredilplion requirements.

accaeomen ron  Accrediled for complianee wilh 1SO/IEC 17025

TECHMICAE
COMPETENCE

Eﬁ?l‘ﬁck
Laboratory Manager
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(/)] Douglas Pariners

Geolechnics - Environment - Groundwaler

Douglas Partners Pty Ltd 2/56 Pllkington Slreet

ABN 75 053 880 117 Garbutt QLD 4814
Phone (0T) 4779 9866
Fax: (07) 4725 1224
townsviite@udouglasparinars.com.at

RESULT OF SHRINK-SWELL INDEX DETERMINATION

ACEREDTTED FOR secredilation requirements,
TEGHNICAL  Accredited for compliance with ISO/IEC 17075
COMPETENCE

Client: AECOM Australia Pty L.td Project No. : 50888
Report No. : T10-294
Project : Factual Geotechnical Investigation Report Date : 13/05/2010
: Date Sampled : 16/04/2010
Location : Oonoonba DPI Site Date of Test: 6/05/2010
- Test Location : Pit 2
Depth [ Layer : 0.5-0.95m Page: 1 of 1
CORE SHRINKAGE TEST SWELL TEST
" Shrinkage - air dried 1.3 % Pocket penefrometer reading 200 kPa
at Initial moisture content
Shrinkage - oven dried 2.0 % .
Pocket penetrometer reading 160 kPa
Significant inert inclusions 0.0 % at final moisture content
Extent of cracking HC Initial Moisture Content 23.5 %
Extent of soil crumbling 0.0 % Final Moisture Content 246 %
Moisture content of core 21.2 % Swell under 25kPa 0.3 %
25
2.0
g 15 \\
= i <
8.,
@ 1.0 \\
) l V
0.0 >
D 5 10 15 20 25 30 -
Moisture Content (%)
SHRINK-SWELL INDEX Iss 1.1% per A pF
Description: . Dark brown sandy gravelly siit
Test Method(s): AS 1289.7.1.1 - 2003, AS 1289.2.1.1 - 2005
Sampling Method(s): AS 1289.1.3.1-19899
Extent of Cracking: UC - Uncracked HC - Highly cracked
SC - Slightly cracked FR - Fraciured
Remarks: MC - Moderalely cracked
Nota that NATA accreditaiion does not cover
the performance of oocke! penstromelsr raadinas
NAAT‘A . Approved Signatory: @
NATA Accredited Laboratory Number: 828 Tasted: ) Daan Pollock
v s D {5 lasued fn necordenco wilh NATA'S Chackad: opP Laboratory Manager
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Douglas Partners Py Lid 2/56 Pilkinglon Stres!
ABN 75 053 980 117 Garbutt QLD 4814

{ ) Douglas Partners Phone  (07) 4779 5866

Fax: {07) 4725 1224

GEB’EG’"".GS . Eﬂ W-r onm E"t . Gr onn dwa IEI' ) townsvilie@daouglaspariners.com.ay

RESULT OF SHRINK-SWELL INDEX DETERMINATION

Client : AECOM Australia Pty Lid ' Project No. : 50888
Report No. : T10-296
Project : Factual Geotechnical Investigation Report Date : 13/05/2010
' ' , Date Sampled : 16/04/2010
Location : Qonoonba DP| Site : Date of Test: 6/05/2010
Test Location : Pit 4
Depth / Layer : 0.5-0.85m Page: 1of1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 11 % Pocket peneatrometer reading 140 kPa
at initial maoisture content
Shrinkage - oven dried 12 %
: : Pocket penetrometer reading 110 kPa
Significant inert inclusions 0.0 % _ at final moisture content
Extent of cracking . _ Initial Moisture Content 18.5 %
Extent of soll crumbling 0.0 % Final Maisture Content 216 %

Moisture conient of core 19.8 %- Swell under 25kPa 0.0 %

Description:

1.4

12 =
1.0 \\
0.8

0.8 <
0.4 \

0.2 - \!‘
0.0 x *
0 5 10 15 20 25
Maistura Content (%)

SHRINK-SWELL INDEX Iss 0.7% per A pF

Strain (%)

Grey orange slightly sandy clay

Test Method(s): AS 1289.7.1.1 - 2003, AS 1289.2.1.1 - 2005

Sampiing Method(s): AS 1289.1.2.1-1989

Extent of Cracking: UG - Uncracked HG - Highly cracked
_ SC - Slightly cracked FR - Fractured

Remarks: MG - Modaratsly cracked '

Nata that NATA sccreditation does not covar
the parformanca of bocket nanetrometer readinas

Z\

NATA

N

ACGREDFED FOR
TECHRICAL
COMFPETENCE

Appraovet Signatory: 0
NATA. Accredited Laboratory Number; 828 Tested: KT Dean Paollock
s T ¢ lasued in aceardince with NATA's Chacked: oP Laboratory Manager

aecrefitntion requirements.
Accredited for compliance with 1ISO/IEC 17025
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Douglas Partners Ply Ltd 2/56 Pitkington Sireet
ABN 75 053 880 117 Garbult QLD 4814

(/)] Douglas Pariners Phone. (17} 4770 gt

» . Fax: 07) 4725 1224
Geoiechnics - Environment - Groundwater lnwnsvlfla@l(cfoui;rsspeﬂnaré.com.au

RESULT OF SHRINK-SWELL INDEX DETERMINATION

Client : AECOM Australia Pty Ltd Project No.: 50888
. ' ' Report No. : T10-295
Project : . Factual Geotechnical Investigation Report Date : 13/05/2010 -
: Date Sampled : 16/04/2010
Location : Qonoonba DPI Site Date of Test: 6/05/2010
Test Location : Pit12 '
Depth / Layer : 0.75-1.2m Page: 10of1
CORE SHRINKAGE TEST ' SWELL TEST
Shrinkage - air dried’ 0.6 % Pocket penetrometer reading 170 kPa
' ' " at initial moisture content
Shrinkage - aven dried _ 0.7 %
Pocket penetrometer reading 110 kPa
Significant inert inclusions 0.0 % - at final moisture content
‘Extent of cracking Initial Moisture Content 25.7 %
Extent of soil crumbling 0.0 % Final Moistuse Content 28.8 %
Molsture content of core 26.4 % Swell under 25kPa 0.0 %
o8
0.7  —
0.6 [ ——
|
— 0.5 =
g .
= 04
5 _ \\
@ 03 \
0.2
0.1
0.0 ‘
0 6 w. 15 20 25 30 35
Moistura Content (%)

SHRINK-SWELL. INDEX Iss 0.4% per ApF .

Description: Orange brown sand and silt

Test Method(s): AS 1289.7.1.1 - 2003, AS 1289.2.1.1 - 2005

Sampling Method(s): AS 1289.1.3.1-1999

Extent of Cracking: UG - Uncracked “ HC - Highly cracked '
SC - Slightly cracked FR - Fractured

Remarks: MC - Moderately cracked

Nots that NATA accraditation doss not cover
tha perfarmarnce of oocket penatrometar readinos

A Approvad Slgﬁatugy: A @ / z

NATA NATA Accredited Laboratory Number: 828 Testad: wr _ ean Pollock
v This Diocument Is fsrued in aceerdanes wilh NATA'S Checked: DP Laboratory Manager
aeereditation requirements, .

ACCREDITED FOR
TECHHICAL  Accrediied for complisnce with ISO/TEC 17025
COMPETENCE
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(/) } Dougias Pariners

Geotechnics « Environment - Groundwaler

Douglas Partnérs Pty Ltd
ABN 75053 960 117

2/58 Pllkinglon Street
Garbutt QLD 4814

Phone (07) 4779 9866
|| Fax:
fownsville@douglespariners.com.au

(07) 4725 1224

RESULT OF SHRINK-SWELL INDEX DETERMINATION

Client : AECOM Australia Pty Ltd Project No. : 50888
Report No. : T10-297
Project : Factual Geotechnical Investigation Report Date : 13/05/2010
: Date Sampled :  16/04/2010
Location : Oonoonba DPI Site Date of Test: 6/05/2010
Test Location : Pit 17
Depth / Layer : 1.5-1.95m Page: 10f1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 0.2 % Paocket penetrometer reading 100 kPa
. ‘ at initial moisture content
Shrinkage - oven dried 0.4 % :
: Pocket penetrometer reading 100 kPa
Significant inert inclusions 0.0 % at final moisture content
Extent of cracking Initial Moisture Content 227 %
Extent of soil crumbling 0.0 % Final Moisti.l‘re Content 249 %
Moisture content of core 20.5 % ~ Swell under 25kPa 0.2 %
04
0.4 l\
0.3
h \
- 0.3 ™~
£ e > "
£ 02
: \ /|
@ 02 \ /
0.1 /
0-1 . M
0.0
0 5 10 15 20 25 a0
Moistura Contant {%)
SHRINK-SWELL INDEX Iss 0.2% per A pF
Description: Dark brown sa_ndy clay
Test Method(s): AS 1289,7.1.1 - 2003, AS 1289.2.1.1 - 2005
Sampling Method(s): AS 1289.1.3.1-1889
Extent of Cracking: UG - Uncracked HC - Highly cracked
SC - Siightly cracked FR - Fractured
Remarks: MG - Moderately cracked ‘
Note that NATA accreditatlon doss not cover
tha narfarmance of ocket benetrometer readings
NA‘ATA. Approved Signatory: QW
NATA Accredited Leboratory Number; 828 Tested: KT Dean Pollock
v This Docisent I ssued in cardance wity NATA'S Checked: oF Laboratory Manager
uxreditnton requincments.

ACCREDMTED FDA

TEGHHICAL
COMPETENCE

Aceredited for compliance wilh ISO/EC 17025



CO N E P E N E TRATI 0 N T E ST ' PROJECT: Depariment of Primary Indusirles 1
CLIENT: AECOM Ausiralla Pty Lid Page taf1
. Ustralla .
LOCATION:  oft Ahbott Sireet, Conoonba DATE 140472010
PROJECT Na: 50888 SURFACE RL: 4.5m AHD
Cone Resistance Sleave Friction ‘ - . Friction Ratio
q (MPa) fg (kPa) Ry (%)
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CONE PEN ETRATiON TEST PROJECT: Deparimant of Primary Industries 6
P 1oft
CLIENT: AZCOM Australia Fiy Lid LOCATION:  off Abhnll Strest, Qonnonba e
’ ' ' DATE 15472010
PROJECT No: 50888 SURFACE RL: 5.4m AHD
Cane Resistance Sleeve Friclion Friction Ratio
o (MPa) Iy (kPa) Ry (%)
Dapth o _ g 100 200 ano 400 500 ] 0 2 4 6 8 10 Dept
{m} 05 - Soil Behaviour Type i At {my
[ B T r
L SAND: Medium Dense ( o
40
: ELAY: Very Sl to Hard i e
A > >
~F =
1 \ - SAND and SILTY SAND: Loose R "
.-‘f
S
2 ~ 3

‘_'\‘.“ : . o
\ S {\ - Medium dense below 2.5m depth
34 \ ( -3
N .
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CON E PEN ETRATION TEST PROJECT:  Depardment of PRImary industrias ’ C PT 1 0
LIENT: AECOM Australia Pty Lid Page tof1
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Dale Flle: FAS0B68 - CONDONBA, Factual Geolechnical Investigation, DP| Sia\Gint or CPT logs\508E8-
Plolled Cone ID: CONE-162 Type: 2 Standard

Checked ConePlot Version 5.8.1
© 26103 Douglas Pariners Pty Lid
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CON E PENETRATION TEST PROJECT: Depariment of Pmary industries 13
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Date File: PASUBBE - OONCONEA, Faclual Geotechnlca) Invesstigation, DPY Site\Glnt or CFT [ogsi50868-1
Platied Cone ID; CONE-152 Typa: 2 Standard

Cheched CanePlat Version 5.8.1
© 2003 Douglas Pariners Ply Lid
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CONE PENETRATION TEST

CLIENT: AECOM Ausiralia Pty Ltd
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CanePlot Versicn $.8.1
© 2003 Douglas Partners Ply Lid

Flle: PA508BS - OONOONBA, Factual Geotechnical Investigation, DF1 Sie\Gint or CPT logs\E0BEE- 1
Cone ID: CONE-152 Type: 2 Standard ;
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CON E PENETRAT[ON TEST PROJECT:  Dep W af Primany st 1 8
CLIENT: AECOM Ausiralla Pty Lid - Page 1ol
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CONE PEN ETRATION TEST PROJECT: Dapartment of Primary Industrizs 20
LIENT:; AECOM Australla Ply Lid Page1of1
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LOCATION;  off Abboit Streel, Genoonba DATE 15042010
PROJECT No: 50888 ' SURFACE RL: 2.9m AHD
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ConePlol Verskn 5.8.1
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co N E P E N ETRAT! 0 N TEST PROJECT: Depariment of Primary Industries 22
CLIENT; AECOM Ausiralta Ply Ltd Pagetafs
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Date Flie; P:\50888 - OONOQONBA, Factua! Geotechnical Invesligation, OP| Site\GInt or CFT jogs\50888-2,

Plotled ) ’ ' Doug’as Pal'tners

Checked ConePlat Version 5.8.1
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CONE PENETRATION TEST PROJECT: Department ol Primary Industries 27
LIENT: AECOM Australia Pty Lid ' Pageaf 1
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Plotied Cone ID: CONE-152 Type: 2 Standard

Checkad ConePlot Verslan 5.8.1
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CONE PENETRATION TEST

CLIENT: AECOM Australia Pty Lid

PROJECT: Department of Pimary Industries
LOCATION; - off Abbott Street, Oonoonba
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28
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© 2003 Dauglas Pariners Ply Ltd
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Plotted Cone 10; CONE-142 Type: 2 Standard :
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CON E PENETRATION TEST PROJECT: Depariment of Prmaty Ihdusiries 295
CLIENT: AECOM Ausiralia Piy Lid Page 11
3 a .
LOCATION:  off Abboll Street, Gonoonba DATE 150412010
PROJECT No; 50888 SURFACE RL: 0.4m AHD
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Date Flie: PAS088E - CONGONBA, Faciual Geatechnical Investigallon, DRI Se\GInl or CPT logs1508582F

Plctied Cone ID: CONE-152 Type: 2 Standard ; : I
(/)] Douglas Partners

Checked CaonePlot Version 5.8,1
Geotechnics « Environment - Groungdwater
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CONE PENETRATION TEST PROJECT:  Depertmontof Pmary dusties 30
. i Page 1 of{
CLIENT: AECOM Australia Pty Lid LOCATION:  off Abolt Strest, Qonoonba OATE 15042010
PROJECT No; 50888 - SURFACE RL: 4m AHD
Cone Resistance Sleeve Frictian Friction Ratio
qc {MPa} Is (kPa) Ry (%)
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© 2003 Douglas Pariners Pty Lid
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CON E PEN ETRATION TEST PROJECT:  Department of Primary Industrias ) 31
LIENT: AECOM Ausliralia Pty Ltd Page1ent
Cl H U5 i N
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PROJECT No: 50888 SURFACE RL: 5m AHD
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Dale Fila: PAS086E - DONOONBA, Faclual Gealechnical Investigation, DPI Slie\Glat or CPT logs\S0888-3¢
Plotted Cone ID: CONE-152 Type: 2 Standard :

Checked ConePlot Version 58,1
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CONE PENETRATION TEST

CLIENT: AECOM Auslralia Pty Ltd

PROJECT:

LOCATION:

Dapartment of Primary Industrizs

off Abbalt Streat, Ocnaonba

PROJECT No: 50888
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Page 10l 1
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Platled Cane ID; CONE-152 Type: 2 Standard i :

Checkett ConePlol Verslon 3.8.1 ’ ’ :_ Do u g ’ a s P a r t e"s
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CONE PENETRATION TEST PROJECT:  Departmant of Primary Industiss 35
. Page 10f1
CMENT: AECOM Australia Pty Ltd LOCATION:  off Abbell Stiest, Donoanba DATE (80413010
PROJECT No: 50388 SURFACE Ri: 26m AHD
Cane Resistance Sleeve Friction . Friction Ralio
o (MPa) Iy (kPa) Ry (%)
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REMARKS: GPS: 4B036BE, 7667355N

| mate File: PASDASE - CONOONBA, Faciual Geolechnleal Investigatlan, DPI Sig\Gint or CPT logs\S0888
Plotied Cone I0; CONE-152 Type: 2 Siandard

Chacked CanePlot Version 5.8.1
© 2003 Douglas Pariners Pty Ltd
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co N E P EN ETRATI 0 N TE ST PROJECT: Department of Primary Industries 3 3
LIENT: AECOM Australia Pty Lid Page 1ol
cl uslralia .
LOCATION:  off Abbait Street, Conoanba DATE 150412010
PROJECY No; 50888 SURFACE RL: 3.3m AHD
Cane Resistance Sleeve Friclion Friction Ratio
qc (MPa) fy (kPa) ’ Ry (%)
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Data Flle:; PASOBBS - CONOONBA, Factual Geotachnical Investigation, DPI Sit2\Gint of CPT logsi50368-368
Platled Cone iD: CONE-152 Type: 2 Standard ;
Chiecked ConePiot Version 5.8.1 : ( ) f Do g’ P rtn '
© 2003 Bouglas Partners Pty Lid u as a e s
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CONE PENETRATION TEST

PROJECT: Department of Pifmary Indusiries

39

CLIENT: AECOM Austrafia Pty Lid Page 1ot 1
LIENT: ustratia .
LOCATION;  off Abbott Strest, Donnanba DATE 15:0412010
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RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

SHRINKAGE TESTS
Client: AECOM Australia Pty Ltd Project No: 50888
- Report No: T10-298
Project: Factual Geotechnical Investigation Report Date: 13/05/2010
Date Sampled: 16/04/2010
Location: QOonoonba DP! Site Date of Test: 10/05/2010
Page: 1of1
TEST DEPTH W, W, | Wp Pl LS
LOCATION |  (m) DESCRIPTION CODE | o | o | % | % | %
Pit2 0.5-0.95 Dark brown sandy gravelly silt 2,5 23.5 26 21 6 4
Pit 4 ' 05-085 | Grey orange slightly sandy clay 25 | 185 | 40 17 { 23| 8
Pit 4 1.5 Dark brown sand 2,5 20.0 22 | NP NP o
Pit8 1.0 Orange brown 'sand and silty clay 25 11.6 33 15 18 10
Pit8 2.0 Yeliow hrown slightly siity sand 2.5 16.0 23 NP NP - 1
Fit12 0.25 Dark brown black silt and sand 2.5 16.6 23 22 1 3
Legend: Code
We Field Moisture Content Sample history for plasticity tests
W Liguid limit 1. Air dried

We Plastic lImit
Fl Plasticity index
LS Linear shrinkage fram liquid

Test Methods:

Muoisture Content:

Liguid Limit:
Plastic Limit:
Plasticity Index;

Linear Shrinkage:

AS 1288 2.1.1
A5 128931.2
AS 1289 3,21
AS 12898 3.31
AS 1289 3.4.1

limit condition (Mould length 250mm)

Sampling Method{s): Sampled by Townsvilla Engineering Depariment

Remarks:

\

NP - Nonplastic

INATA NATA Accredited Laboratary Number: 828

This Document is Issued in accordanca with
NATA's aceradiiation requirsments,

ACGREDITED FOR
TECHNICAL

nAaspnETcune

Accradited for comphanta with ISO/IEC 17025

2. {.ow temperature {<50°C) oven dried
3. Qven (105°C) dried
4, Unknown

WMethod of preparation for plasticity tests
5. Dry sieved

B. Wet sieved

7. Natural

*Specify If sample crumbled GR or curled CU

Approved Signatory: /ﬁ%
D Ptz

Tosted: KT Dean Pollock

Chechad: OP t aboratory Manager
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RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR
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ForM Mo HETE REY T OF ISTUE LY 2008

SHRINKAGE TESTS
Client: AECOM Australia Pty Ltd Project No: 50888
: _ Report No: T10-300
Project: " Factual Geotechnical Investigation Report Date: 13/05/2010
Date Sampled: 16/04/2010
Location: Oonoonba DPI Site Date of Test:  10/05/2010
Page: 10f1
TEST DEPTH W; Wy Wr Pl *LS
LOCATION | (m) DESCRIPTION CODE | o | o | % | % | %
Pit 12 0.75-1.2 Orange brown sand and silt 2.5 257 23 20 3 3
Pit 17 1.0 Light brown silty sand 25 | 223 | 37 | NP | NP 0
Pit 17 1.5-1.85 Dark brown sandy clay 25 227 | 28 21 7 5
Pit 25 0.3 Brown sand with some gravel 2.5 34 28 NP NP 0
Pit 26 0.8 Brown sand . 25 6.3 31 NP NP 0
Legend: Code )
We Fleld Moisture Content Sample history for plasticity tests
Wy Ligquid limit 1. Alr dried
We  Plastic limit : 2.  Low temperature {<50°C) oven dried
PI Plasticity index 3.  Owven (105°C) dried ‘
LS Linear shrinkage from [iquid mit condition (Mould length 250mmj 4, Unknown
Test Methods: ‘ Method of preparation for plasticity tests
Moislure Content:  AS 1289211 5. Dry sieved
Liguid Limit; . AS 1289 3.1.2 8. Wet sleved
Plastic Limit: AS 1289 3.2.1 7. Natural
Plasticity Index: AS 1289 3.3.1
Linear Shtinkage:  AS 1289 3.4.1 *Specify if sample crumbled CR or curled CU

Sampling Method{s): .Sampled by Townsville Engineering Deparment

Remarks:

NP - Nonplastic

Approved Signatory: @ %
“A Tasted: KT ean Pollock:
NATA NATA Accredited Laboratory Number: 828 Shecket: OF Laboratory Manager

“This Document s [ssued In accordanca wilh

NATA's seeredilalion reguirements,

ACGRERIED FUR
TECHHNICAL

rAmDCTEUMME

Accradiled for eompliance with [SOREC 17025
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RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Project :
Location :

Test Location :
Depth / Layer :

AECOM Australia Pty Ltd

Factual Geotechnical Investigation

Oonoconba DPI Site
Pit 2
0.5-0.95m

Project No. :
Report No. :
Report Date :

Date Sampled:
Date of Test:

Page:

50888
T10-283
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12/05/2010
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Description:

Test Method(s):
Sampling Nethod(s):
Method of Dispersion:

Ramarkeas:

7\

NATA

N

ACCHEBITEQ FOR
‘TECHNICAL
COMPETENCE

Dark brown sandy gra

AS 1289.3.6.1

velly silt

Sampled by Townsville Engineering Department

Calgon

NATA Accredited Laborstory Number; 828

This Docoment bs issued in scordanes with NATA's
scereditation requirements, '
Aceredited for complisnce with ISO/LEC 17015

Approved Signatory:

Tastad:
Checked:

KT
DP

Dyt

Dean Pollock
Labaratary Manager
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RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client: AECOM Australia Pty Ltd Project No.: 50888
' Report No. : T10-289

Project : _ Factual Geotechnical Investigation Report Date:  13/05/2010

Location : Oonoonba DPI Site - Date Sampled: 16/04/2010
Test Location : Pit4 Date of Test:  12/05/2010
Depth / Layer: 0.5-0.85m ‘ Page: 1of1
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Description: Grey orange slightly sandy clay

Test Method(s): - AS 1289.3.6.1

Sampling Method(s}): Sampled by Townsville Engineering Department
Method of Dispersion:  Calgon

Ramarke-
72N
NATA ' o Approved Signatory: i D

V NATA Accredited Lahoratory Number: 828
this DacurnentIs Issued 1t pecordance will NATA'S Tested: Kt Dean Pollock
ACCREDITED FOR

seereditntion requirements. ' \
T AL Accredited fur comglfnce with ISONEE 17025 Cheched: op _ Laboratory Manager
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RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client:
Project

Location :
Test Location :

Depth / Layer :

AECOM Australia Pty Ltd

Factual Geotechnical Investigation

Oonoonba DPI Site
Pit4
1.5

Project No. :
Report No. :
Report Date :

Date Sampled:
Date of Test:

Page:

50888
T10-284
13/05/2010
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12/05/2010
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Description:

Test Methuﬁ(s):
Sampling Method(s):
Method of Dispersion:

Ramarke:

NATA

N

This D

Dark brown sand
AS 1289.3.6.1

Sampled by Townsville Engineering Department

Calgon

NATA Accredited Laborotory Number; 828
is issucd in

with NATA'S

CRETUTED FOR

Ac
TECHNICAL
COMPETENGE

aczreditation requirements.
Actsedited for complionee with ISONEC 17023

Approved Signatory:-

Testod: KT

Checked; op

Opoiet

Dean Pollock
Laboratary Manager
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RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Project :
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Depth / Layer:
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Descriptiori: Dark brown sandy clay
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DETERMINATION OF EMERSON GLASS NUMBER OF SOIL

Client: AECOM Australia Pty Ltd Project No: 50888
. Report No: T10-301
Project: Factual Geotechnical Investigation Report Date:  13/05/2010
Location: Oonoonba DPI Site Date of Test: 13/05/2010
Page: 1 of 1
SAMPLE DEPTH ‘ WATERTYPE | WATER | CLASS
ND (m) DESCRIPTION ‘ TEMP NO.
Pit 2 0.5-0.95 | Dark brown sandy gravelly silt Distilled 26 6
Pit 4 0.5-0.95 Grey orange slightly sandy clay Distilled 26 5
Pit 4 1.5 Dark brown sand Distilled 26 5
Pit 8 1.0 Orange brown sand and stity clay Distilled - 26 5
Pit 8 2.0 Yellow brown slightly siity sand Distilled 26 5
Pit 12 0.25 Dark brown silt and sand Distilled 26 6
Test Method(s):  AS 1289 3.8.1

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks:
Approved Signatory: _
: ‘ Tested: KT lgean Pollock
A - | cnecked: oP Laboratory Manager

NATA NATA Accredited Laboratory Number: 828

This Document is Issued In aceordance with
NATA's eccreditallon requirements.
accneonen pon  Accredited for campliance with 1ISONEC 17026

TECHNICAL
COMRETENCE



Douglas Pariners Pty Ltd . 2/56 Piikinton St
ABN 75 053 880 117 Garbult QLD 4814
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DETERMINATION OF EMERSON CLASS NUMBER OF SOIL

Client: AECOM Australia Pty Ltd Project No: 50888
Report No: T10-302
Project: Factual Geotechnical Investigation Report Date:  14/05/2010
L.ocation: Oonoonba DPI Site Date of Test: 13/05/201 0‘
Page: 1of 1
SAMPLE - DEPTH WATER TYPE WATER | CLASS
NO (m) DESCRIPTION TEMP NO.
Pit 12 0.75-1.2 Orange brown sand and silt Distilled 26 6.
Pit 17 1.0 Light brown sand | Distilled 26 6
Pit 17 | 1.5-1.95 Dark brown sandy clay : Disfilled 26 6
Pit 25 0.3 - | Brown sand with some gravel Distilled 26 6
Pit 26 06 . Brown sand Distilled 26 6
Test Method(s): AS 1289 3.8.1

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks:
Approved Signatory: ‘ /%
Tested: KT - mck
A Checked: DP ‘ Laboratory Manager

NATA MATA Accrediled Laboratory Number: 828

This Document is Issued In accordanca with
NATA's aceredilalion requirements. )
accrenmen ron | Acerediled far compliance with 1SO/IEC 17025

TECHNICAL
COMFETENCE

1
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RESULT OF SHRINK-SWELL INDEX DETERMINATION

G 2008 Dauntan Partnars Piv Lid

Form H013 Revt July 2002

Client : . AECOM Australia Pty Ltd - Project No.: 50888
' _ ' Report No. : T10-294
Project : 7 Factual Geotechnical Investigation - Report Date : 13/05/2010
Date Sampled : 16/04/2010
Location : Oonoonba DPI Site Date of Test: 6/05/2010
Test Location : Pit 2 '
Depth / Layer : 0.5-0.95m Page: 10f1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 13 % Pocket penetrometer reading 200 kPa
: at initial moisture content
Shrinkage - oven dried 2.0 %
. Packet penetrometer reading 160 kPa
Significant inert inclusions 0.0 % at final moisture content
Extent of cracking HC Initial Moisture Content 23.5 %
Extent of soll crumbling 0.0 % Final Moisture Content 24.6 %
Moisture content of core 212 % Swell under 25kPa -0.3 %
25
20
g 18 \\.4
= ' "~
g
mw 1.0 \\
0.5 '
0.0 ' - V
] 5 10 15 20 25 an
Molstura Content (%)

SHRINK-SWELL INDEX Iss 1.1% per A pF

Deascription: - Dark brown sandy gravelly silt

Test Mathod(s): AS 1280.7.1.1 - 2003, AS 1289.2.1.1 - 2005

Sampling Method(s): AS 1280.1.3.1-1999

Extent of Cracking: UC - Uncracked HG - Highly cracked
SC - Slightly cracked FR - Fractured

Remarks: MC - Moderately cracked

. Nois that NATA accreditalion does not cover
{he performance of oockat vanetrometar readinos

hﬁ Approved Slgnatdry: @
i NATA Accredited Loborstory Number: 228 Tested: g ‘ Dean Pollock
v ThaD 1 i3 lsgued in accordance with NATA's Chacked: oP Laboratory Manager

sccRenmen pon | Mordllaton equinzient.
TECHNIGAL  Accrodited for complience with ISOMEC 17025
COMPETENCE
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Douglas Partners Pty Ltd
ABN 75 053 980 117

2/56 Pillkinglon Streel
Garbutt QLD 4814

Phone (07) 4779 9866

Fax:

(07) 4725 1224

fownsvila@douglaspariners.com.au

RESULT OF SHRINK-SWELL INDEX DETERMINATION

ACCREDITED FOR

TECHNICAL
COMPETENCE

Accredited for complianee with 1SOTEC 17025

Client : AECOM Australia Pty Ltd Project No. : 50888
' Report No. : T10-295
Project : Factual Geotechnical Investigation Report Date :  13/05/2010
Date Sampled : 16/04/2010
Location: Oonoonba DPI Site Date of Test:  6/05/2010
Test Location : Pit 4
Depth / Layer : 0.5-0.95m Page: 10f1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 11 % Pocket penetrometer reading 140 kPa
at initial moisture content
Shrinkage - oven dried 1.2 %
Pocket penetrometer reading 110 kPa
Significant inert inclusions 0.0% at final moisture content
Extent of cracking Initial Moisture Content 18.5 %
Extent of soil crumbling 0.0 % Final Moisture Content 216 %
"Molsiure content of core 19.8 % Swell under 25kPa 0.0 %
1.4‘ ‘
12 ===
1.0 o
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@ AN
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0 5 10 15 20 25
Moisture Contant (%)
SHRINK-SWELL INDEX Iss 0.7% per A pF
Description: Grey orange slightly sandy clay
Test Methad(s): AS 1288.7.1.1 - 2003, AS 1288.2.1.1 - 2005
Sampling Method(s): AS 1288.1.3.1-1989
Extent of Cracking: UG - Uncracked HC - Highly cracked
5C - Slightly cracked FR - Fractured
Remarks: MC - Moderately cracked
Nots that NATA accreditstion does not cover
tha narformance of pocke! penstrometer eadinos
'ﬁ Approved Signatory: @/W
NATA Accredited Laboratory Number: 828 Tasted: KT Dean Pollock
v ThsD inlamed in With NATA'S Chetked: e Laboratory Manager
accrediition requirements, v
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Douglas Partners Pty Ltd 2/86 Pitkinglon Street
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( ) ] Douglas Partners Phone (07) 4779 9866
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RESULT OF SHRINK-SWELL INDEX DETERMINATION

Client : ' AECOM Australia Pty Ltd Project No. : 50888
_ Report No. : T10-285
Project : Factual Geotechnical Investigation - Report Date : 13/05/2010
Date Sampled : 16/04/2010
Location : QOonoonba DPI Site Date of Test: 6/05/2010
Test Location : Pit 12 '
Depth / Layer: 0.75-1.2m : Page: 10of1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 0.6 % Pocket penetrometer reading 170 kPa
at initial moisture content
Shrinkage - oven dried " 0.7 % _—
Pocket penetrometer reading 110 kPa
Significant inert inclusions 0.0 % at final moisture content
Extent of cracking | Initial Maoisture Content 257 %
Extent of soil crumbling 0.0 % Final Moisture Content 28.8 %
Moisture content of core 26.4 % ' Swell under 25kPa 0.0 %
n.a
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Maisture Contenl {%)

SHRINK-SWELL INDEX Iss 0.4% per A pF

Description: Orange brown sand and siit

Test Method(s): AS 1289.7.1.1 - 2003, AS 1289.2.1.1 - 2005

Sampling Method(s): AS 1289.1.3.1-1999

‘Extent of Cracking: UC - Uncracked _ HG - Highly cracked
SC - Slightly cracked FR - Fractured

Remarks: MC - Moderately cracked

Nots that NATA accraditation does not covar
the performanca of oockat penatromatar readinas

‘A ' Approved Signatory: | @ : z

NATA Accredited Laboratory Number; B28 Tesled: KT ean Pollock
. v This Document is Earued In pecomdancs with NATA'S. Cheskae: op Laboratory Manager -

socreditation

requiremeoty. X
TECHNICAL  Accredited for complianes with 1ISOAEC 17025
COMPETENCE
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Douglas Partners Pty Lid 2/56 Pilkingfon Street
ABN 75 053 980 117 Garbutl QLD 4814

(/)] Douglas Partners Phone (07 4779 868

Fax: (07) 4725 1224

" Geatechnics - Environment - Groundwater fownsvile@dotigiaspartnars com.au
RESULT OF SHRINK-SWELL INDEX DETERMINATION
Client : - AECOM Australia Pty Lid Project No. : 50888
' Report No. : T10-297
Project : - Factual Geotechnical Investigation Report Date : 13/05/2010
. Date Sampled : 16/04/2010
Location : Oonoonba DPI Site ' Date of Test: 6/05/2010
Test Location : Pit17 ‘ '
Depth / Layer : 1.5-1.85m ' Page: 10f 1
CORE SHRINKAGE TEST - SWELL TEST
Shrinkage - air dried 0.2 % Packet penefrometer reading 100 kPa
- at initial moisture cantent
Shrinkage - oven dried 0.4 % : '
. Pocket penetrometer reading 100 kPa

Significant inert inclusions . 0.0% at final moisture content
Extent of cracking Initial Moisture Content 22.7 %
Extent of soil crumbling 0.0 % Final Moisture Content | 249 %
Moisture content of core 20.5 % Swell under 25kPa -0.2 % ‘

0.4

o<

0.3

~
0.3 \\
* * —

Sirain (%)

E===2

[t} 5 10 15 20 25 an
Molstura Content (%)

'SHRINK-SWELL INDEX Iss 0.2% per A pF

Description: Dark brown sandy clay

Test Methad(s): AS 1289.7.1.1 - 2003, AS 12B89.2.1.1 - 2005

Sampling Method(s}): AS 1289.1.3.1-1999

Extent of Cracking: UG - Uncracked HC - Highly cracked
SC - Slightly cracked - : FR - Fractured

Remarks: MC - Moderately eracked '

MNota that NATA asccreditation does not cover
the performance of nocket oanetrometer readinas

A\ ‘ —— Opotbet”

NATA

NATA Accredited Loboratory Number; B28 Testad: KT Dean Pollock
V This D s kesuod in accordance with NATA" Chacked: op ' Laboratory Manager.
mndimﬁnnmuimnmt;. :

MCCREDITED FOR
YECHNICAL  Accoodited for complipnze with ISOIEC 17025
COMPETENCE



TEST PIT LOG

PIT No: 2

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL: 4 AHD
PROJECT: OonoonbaDP] EASTING: 486410 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7867010 DATE: 16 Apr 10
DIPIAZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Silu Testing
.a| Depth Eo m 5| Dynamic Penstromeler Tesl
| “tm) of &9 E: £ E_ gesults & ?‘_‘ (blows per 150mm}
Strata [ D) Poa 3 3 ommants 5 10 1 20
FILLING - Light brown silly clay; M<<Wp : :
025 0.2 pp 80-120 kPa '
2 : :
SILTY CLAY - Very stiff brown silly clay; M<<Wp /W s : :
35 SANDY GRAVELLY SILT - Medium dense dark brown : 04 o 150-240 kPa P
sandy pravelly sllf; fine to coarse grained sand {raction; : :
humid b 0.5 pp 100-220 kPa ! :
SILTY CLAY - Siiff to very siiff yallow brown sifty clay A : :
wilh some fine gralned sand; M<Wp 7 50 | 075 pp 200-280 kPa : :
171 : :
1 : : :
% 056
a1 / o P
171 : : :
171 : : :
13 44 : : :
SILTY GLAY - Very stiff dark brown silty clay with a A /1 A S :
trace of fine grained sand; M<Wp / : : ; :
7% R
/ S
/ : : : :
i : : : :
// S R
/ S S
/ A
i : : : :
19 1A : : : :
CLAYEY SAND - Medium dense gray orange clayey ‘v ¥ : : : :
L eil-2 sand; fine to cuarse grained sand fraction; damp '/'/./ e -2 i : : :
] : : : :
¢ S
7 ‘ S
g 2.25 pp 140-230 kPa : : : !
b T
L % : : : :
7,/ uso I
kot
F ol Yy : : :
ol 27 P
) ; :
) P
beba 30 Lot o :
Pl discentinued at 3.0m depth - limit of Investigation : :
RIG: John Deere 3155 excavator with 450mm wida toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free groundwater chserved 0 Sand Penstromeler AS1289.6.3.3
REMARKS: 3 Cone Penetrometer A51289.6.3.2
A Auvger sample SAMPLING &1N SITU&E?&%&;&EE&BE(W, CHECKED N\
D Distubed sample |0 Pholo lonlsation detector Initlals; %} ‘
o tes|
5, iomcarogem ey B Eonoad i TEd s Z7~| I(|)] Douglas Partners
§ Lo D Wolerseen ¥ _Walerlavel pate/ 751 9 Geolechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL: 4.5 AHD PIT No: 4
PROJECT: Oonoonba DPI EASTING: 486080 PROJECT No: 50888
LOCATION: Oocnoonba NORTHING: 7887077 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth E o~ 5 5| Dynamic Penstrometer Test
Z| " fm) of g} E: £ ‘g sulls & E {blows par 150mm)
Strata U] = | B 3 oraments s 0 " 2
SILTY CLAY - Soft to firm dark brown slty clay wilh a y : Do :
trace of fine to medium grained sand; M<Wp / ; :
1 : :
%
0.3 by : :
SILTY GLAY - Fitm dark brown black silty clay with a (A1 : :
trace of fine ta medium grained sand; M<Wp /
- [Fa¥q : : :
02 SLIGHTLY SANDY CLAY - Siiff fo very stif grey o7 0 Pp 116150 kPa SR
orange fine to medium grained sandy clay; M<Wp /
% 0.85 : :
SAND - Medium dense grey dark brown fine lo coarse {7/ : : :
grained sand; AR :
& p |15 A 4
18 Pit discontinued at 1.6m depth due to pit wall collapse )
b +a 4 s H

RIG: John Deere 315SJ excavator with 450mm wide toothed bucket

WATER OBSERVATIONS: Groundwater seepage at 1.5m depth
REMARKS:

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND

A Augersampla gp Pachel peasimmelar {kPa)

D Disiurbed semple 0 Photo lonlsatlan detector

B Bubksample §  Stndard penelraiion tes!

E\F Tube sample {x mm dia.) PL Palnt lasd sirength 5{50) MPa
Water sampla vV ShearVane {(hPa}

C  Coradrliing >  Walerseep ¥ . Wales level

CHECKED

mluals:/w/}ﬁ

Date/Z S - 1D

O Sand Penetromeler AS1289.5.3.3
M Cone Penetrometer AS1288.6.3.2

(/) Douglas Partners

Geotechnics « Environment - Groundwaler




TEST PIT LOG

SURFACE LEVEL: 4.5 AHD
EASTING: 480175
NORTHING: 7866897

CLIENT: AECOM Australia Pty Ltd
PROJECT: Oonoonba DPI
LOCATION: Qonoonba

PIT No: 8
PROJECT No: 50888
DATE: 16 Apr 10

DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Shu Testing .
| Dapth Som 5 8| Dynamic Pengiromeler Tesl
& (m) of sl g | £ E' asulls & E {blows per 150mm)
Strata o 2| & 5 ommenls s 10 s
FILLING - Dark brown grey slightly clayey silty fine to :
medium grained sand; humid : :
0.2 :
SILTY SAND - Medlum dense orange brown silty fine : :
lo medlum grained sand with some clay; humid 0.3 pp 250-380 kPa : :
| 0.5 :
’ SAND AND SILTY CLAY - Medium densa to : ;
dense/very stiff orange brown sand and silty clay; fins 0.5 pp 320-420 kPa : :
to medium gralned sand fraction; humid/M<Wp : :
1 [a} 1.0 pp 210-270 kPa
12} :
SLIGHTLY SILTY SAND - Medium dense yellow brown 125 Nao sampla retalnad :
fine to madium grained sand; damp - :
L ‘ 1 use
1 s
| | i e
A1+l 1.7 :
qoii A A
- grading to wet below 1.8m depth l | l : :
2 Al b | 20 PEE
b : :
A z s
i :
b : :
288
a8 : :
i s
ot : :
! D——3,0 T -
Pit discontinued at 3.0m depth - imit of Investigation : :

RIG: John Deere 3155J excavator with 450mm wide tocthed buckat LOGGED: Lynch

WATER OBSERVATIONS: Groundwaler seepage at 1.8m depth
REMARKS:

SAMPLING & IN SiTU TESTING LEGEND GHECKED
A Augersample ¢ g Poeked penstrometar {(kPa)
D Dislurhed |ampla' I Photo lunlnallnn deiector il
El ?uhlk s 1-1¢ tla.) PL glgn{.lﬂ:ﬂd mtrnngﬂhnl?lnﬂ(lﬁ} ME i
ubo sarnple (x mm dia. nt load 5 3 3
W Waier sampln V  ShesrVane (kFa e
G Com drﬂﬂn; P Walerseep ¢ ,l Walariavel Data: /- ; Iedg

3 Sand Penetromeler AS1289.6.3.3
K Cone Penetrometer AS1288.6.3.2

(/)] Douglas Partners

Geolechnics « Environment - Groundwaler



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd
PROJECT: Oonoonba DPI
LOCATION: Oonoonba

SURFACE LEVEL: 4 AHD PIT No: 12
EASTING: 480483 PRO.JECT No: 50838
NORTHING: 7366695 DATE: 16 Apr 10

DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & In Situ Testing
_i} Depth So m B! Dynamic Penetromeater Test
&l (m) of g4 g £ = asulls & s {blows per 150mm)
Strata [¢] P -] a omments s 0w a0
FILLING - Dark brown black stlt and fine lo medium : : :
grained sand filling; moist :
0.35
SILTY GLAY - Soft o firm dark brown black siiy clay — WA/AA = |2 :
wilh some fina to medium grained sand; M=Wp / % :
/ s :
/ % 05 pp 40-90 kP :
/ 1/ :
% :
i
"SAND AND SILT - Medium dense orange brown sand |-} 11 0.75 pp 40-80 WPa
and slil; fine to medium gralned sand; humid B
Lal CIRF YR | 4 pp 20-50 kPa
_.' N - 1.2
] 'l o] ts
18 ‘ bl
SANDY CLAY - Stiff 1o very stiff grey brown fine to T/
medium grained sandy clay; M>Wp //
1.8 . 1
"1 CLAYEY SAND - Medium dense orange grey brown ,"/,/‘"
clayey fina 1o medium grained sand; damp 7,
k2 2.0 /"_ y‘{ -2
SANDY CLAY - Sliff to very stiff gray brown fine to 7
madium grained sandy clay; M>Wp /
/ D |225
% 24 " pp 80110 ¥Pa S
-3 a3 ' // 3
Pt discontinuad at 3.0m depth - limit of investigation

RIG: John Deere 3155J excavalor wilh 450mm wide toothed bucket

WATER OBSERVATIONS: Groundwater seepage at 2.6m deplh
REMARKS:

LOGGED: Lynch

T SAMPLING & IN SITU TESTING LEGEND GHEGKED
A Auger sample gp Pockal penetromeles (kPa)
D  Distubed sampla 1D Pheinionisaton da1.=:tm' Lrsitlals:
B, Bukasmplo Slgndard penetration als;
:.'.IJ R‘Jﬁ aample {x mm din.} 51. ;:lnt [I"!’ld BIE:;Q!JI’! 15(501 MPa -
'nlar sample B2ar vang -
§ Lo D Walersesp ¥ _Walerisvel Date:d -~ 1D

O Sand Penstromeler AS1289.6.3.3
B Cona Penetromster AS51288.6.3.2

(/)] Douglas Partners

Beotechnics « Environment - Groundwaler



TEST PIT LOG

CLIENT:  AECOM Australia Pty Ltd

SURFACE LEVEL: 3.6 AHD  PIT No: 15

PROJECT: Oonoonba DPI EASTING: 480112 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7866760 DATE: 16 Apr10
DIP/AZIMUTH: 90°/- SHEET t OF 1
Description ) Sampling & In Sltu Testing
_| Depth 5 — & Dynamic Penstromaler Test
[ . of 21 £ 'E. sulls ? g {blows per 150mm)
Strata Flala amments 5 1w 65 om
SILTY SAND - Very Ioose to loose dark brown silly fine : :
o medium grained sand; damp : :
015 SAND - Loose becoming medium dense grey brown
fine to coarsa grained sand; wet : :
Y|
D j0.75 | :] :
14 SANDY CLAY - SHiff grey dark brown fine grained
sandy clay; M=Wp
e Pit discontinued at 1.8m depth due lo pit wall collapse
e -3

RIG: John Deere 3155J excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: Groundwater seepage at 0.5m depth
REMARKS:

LOGGED: Lynch

O Sand Penetrometer AS1289.6.3.3
B Cone Penelrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Aupersomple pp  Pocket penstmmatar (kPo} 1
D  Distubed 5ample FID Phale lantsston detecior Inttials: ’
] b J
b S ) D B L e 22— L(/)] Douglas Partners
BArvaens ).
W Dlterammple ¥ ShearVane (WP8) s Woterizvel Data; /7 °J * 1O _ Geotschnics - Enviranment - Groundwaler




TEST PIT LOG

CLIENT: "AECOM Australia Pty Ltd _ SURFACE LEVEL: 4.2 AHD PIT No: 17
PROJECT: OQonconba DPI _ EASTING: - 479868 PROJECT No: 50888
LOCATION: Qonconba NORTHING: 7866791 DATE: 16 Apr10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Deseriplian o Sampling & In Situ Tesling
.| Depth Em 5 5| Dynamic Penctromater Test
& (m) of 88l g | £ 'g. Raesulls & 8 {blows per 150mm)
Strala (& -] 3 Comments 5 1 " 2
SILTY SAND - Loose light brown silty fine to medium A4l : : :
o1 grained sand; humid . H H
15 : :
- SILTY SAND - Loose to medium dense light brown : :
siity fine lo medium grained sand; humid : H
-1 D |10
"3 SANDY GLAY - il to very stif dark brown (o black
fina grained sandy clay; M<Wp :
15 pp 190-240 kPa S HE
/| uso
1.95
-2 -2 :
- 23 | pp 20-50 kPa
D | 275
" " §
3t SAND - Medium dense light brown fine lo coarse
e grained sand; damp
D |a3 :
s .
Pil discontinued at 3.5m depth - [Imit of invesligation :
RIG: John Deere 3155J excavator with 450mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free groundwater observed €] Sand Penetrometar AS1280.6.3.3
_REMARKS: & Cone Penstrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED P
3 stguﬁnsﬁx"x;pm o Fhutc?‘lunelg:m sk ; /y{,lﬂ !‘
Initinls;
L U e 2~ [{/)] Douglas Partners
ater sample . ] WE
£ Cormdiiing b Wolarseep ¥ _Waler lavel D7 J* ¢ Geotechnics - Enviranment - Groundwaler




TEST PIT LOG

CLIENT: AECOM Australia Pty Lid SURFACE LEVEL: 4.5 AHD PIT No: 25
PROJECT: Oocnoonba DPI _ EASTING: 479688 PROJECT No: 50888
LOCATION: QOanoconba NORTHING: 78687204 DATE: 16 Apr 10
. DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description Sampling & In Situ Tesling .
| Depth = B| Dynamic Penslrometer Tesl
Z| {m) of g | € E. esults & ‘g" {blows per 150mm)
Strata £l A a amments 8 10 15 20
SAND - Loose to medium dense brown fine lo coarse
grained sand wilh some gravel; humid - : : : :
o |03 - ]
SAND - Medium dense dark brawn fine to medlum : : :
grained sand with some gravel; kumid : ¢ :
8 Pit disconlinued at 1.8m depih due 1o pit wall collapse
-2 I
-3 -
RIG: John Deere 3155J excavator with 450mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free groundwater observed O Sand Pehelmmelar AS1280.6.3.3
REMARKS: . B Cone Penelrometer AS1289.6.3.2
SAMPLING & IN SITU TEST!NG LEGEND CHECKED ;
5 'Bls mn:hs;ims'gﬁmla Fo FE&?SE@:@&"&‘;“ ;5;“;” /‘n/)'[} :
B Initlals:
Y (/)] Douglas Partners
alar L] ear Va Pl
€ Comering b Walersesn B Walarleval Date: 17 474 12 Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd

SURFACE LEVEL: 4.3 AHD

PIT No: 26

PROJECT: OonoonbaDFI EASTING: 479688 PROJECT No: 503888
LOCATION: Oonoonba NORTHING: 7867408 DATE: 16 Apr 10
DIP/AZIMUTH: S0°/- S‘HEET 1 OF 1
Description o Sampling & In Situ Testing )
| Deplh Ew m E}  Dynamic Penstromater Test
& “(m) ‘ of gSl gz € ‘g. esulls & g (bfaws per 150mm)
Strata [&] e 3 3 ormnments 5 10 15 20
SAND - Loose light brown fine 1o coarse grained sand; :
~ humid : : ;
041 SAND - Loose brown fine to coarse grained sand;
humid :
o |06
B ]
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