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1.0 Introduction

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

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

olmlz|z|n|> 0]

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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2.0 Site Investigation

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

| Geotechnical Logging, Sampling & DCP Testing | CPT's

chn
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

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 15
Area 2

2 0.5 2 0.5
4 0.5 4 0.5
4 1.3-16

25 0.0-0.6

26 04-17
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3.0 Geotechnical Interpretations of Ground Conditions

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 soil
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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4.0 Impact of Ground Conditions on Suitability of Site for
Development

As presented in Section 1 of this report, the geotechnical assessment of land suitability for residential sub-division
is made by assessing:

M
(2) Adequacy of bearing capacity
(3) Level of soil reactivity

(4) Difficulties with earthwork operations

Potential settlement

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.

41 Area 1
Settlement

o 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.

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

e 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.

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

Bearing Capacity

e 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

o 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 settiement 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 settliement 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
wpr

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.

e  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.

e  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.

o 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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5.0 Summary and Conclusions

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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Test Data
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Project 50888
18 May 2010

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

% INTRODUCTION

This factual report presents the results of a geotechnical investigation carried out at the
Departrhent of Primary Industries (DPI) 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:

» 17 static cone penetrometer tests (CPTs);
» 38 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 Invastigation Project 50868
DFI Site — Off Abbot Street, Oonoonba ) 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 DPI 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 stnck.
yards and sheds. To the north west of these structures are ﬁve'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
3.1 Cone Penetration Tests (CPTs)

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

Reaction for the CPTs was pravided i?y 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 inta the soil by the test
rig. Strain gauges in the cone and sleeve measure resistance to penetration and the results are

Faclual Reporf on Geolachnical Investigation ) Project 50888
DPI Site - Off Abbat Slreet, Oonoanba : May 2010
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displayed and stored on a computer for later plotting and interpretatian. A geo-environmental
scientist, operated the CPT computer, interpreted test results (including Inferred soil behaviour
types) and took groundwater measurements.

32 Test Pits

Eight test pits (designated as Pits 2, 4, 8, 12, 15, 17, 25 and 26) were excavated on 16 March
2010 to between 1.7 m and 3.0 m depth using a John Deere 315SJ backhoe fitted with a 450 mm
wide toothed bucket. Disturbed, bulk and “undisturbed” tube samples were collected where
possible at regular 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 GDAS4 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
conditions 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 rads 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 Report on Gealechnical Investigation Profect 50888
DF! Site ~ Off Abbot Street, Oonoonba. 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 soil permeability and will therefore vary with time.

5. LABORATORY TESTING

A schedule of aboratory 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;

e 4 Shrinkiswell 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

"~ e 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 2;5 (“:,‘/i") | (‘g"; (;:} (l;:) E:l': : srs;l':.
2 0.5-0.85 Sandy gravelly silt 23.5 26 21 6 4 8
4 0.5-0.95 Slightly sandy clay 18.5 40 | 17 23 8 5
4 1.5 Sand _ 20.0 22 NP NP 0 5
8 1.0 .| Sandand silty clay 16 | 33 15 18 | 10 5
8 2.0 Slightly silty sand 16.0 23 NP NP 1 5
12 0.25 Silt and sand 16.6 23 22 1 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 6
17 1.5-1.95 Sandy clay 22.7 28 21 7 5 6
25 0.3 - Sand 31 28 NP NP 0 6
26 0.6 Sand 6.3 3 NP NP 0 8
Legend : WE — field moisture content W, — liquid limit
- Wp — plastic limit Pl — plasticity index
LS — linear shrinkage NP — Non plastic
Faciual }?epart on Geotechnical Investigation Project 50888

DP! Site — Off Abbat Street, Oonoonba May 2010



I!’ /ll Douglas Partners

Page 5
Table 2 —- Results of Shrink-Swell Index (I,;) Testing
Pocket
, Shrinkage | Swell under | Penetrometer lss
Pit | Depth (m) Description (%) 25 kPa (%) (kPa) (% per ApF)
Initlal | 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 0.4
17 1.5-1.95 Sandy clay 0.4 -0.2 100 100 0.2
Table 3 ~ Results of Particle Size Distribution Testing
| Silt/Clay | Sand | Gravel!
Pit | Depth (m) Description (%) (%) (%)
2 0.5-0.95 Sandy gravelly silt 63 24 23
4 0.5-0.95 Slightly sandy clay 84 16 0
4 1.5 Sand g 89 2
8 1.0 Sand and silty clay 43 55 2
8 2.0 Slightly silty sand 14 84 « 2
12 0.25 Silt and sand 46 50 4
12 | 0.751.2 Siit and sand 48 52 2
17 1.0 Silty sand a2 a8 0
17 1.5-1.95 Sandy clay 63 36 1
25 0.3 Sand 88 9
26 0.6 Sand 93 4
DOUGLAS PARTNERS PTY LTD"
/ _ Reviewed by
it Sthoct/ Z
Paul Southwell . Mark Amold
Geo-environmental Scientist | Associate
Factual Repori on Geolechnifcal Investigation Profect 50888

DPFI Site — Off Abbot Streel, Oonoonba

May 2010
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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 certain matters relating to
the Discussion and Comments section, Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local gedlogy and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
exlent by the scope of infarmation on which they rely.

Description and Classification Methods

The methods of description and classification of soils

and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Cade, 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 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
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 relative
density, generally from the resulis of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT . CPT
Relative Density “N” Value Cone Value
(blows/300 mm} {g.— MPa)
Very loose less than 5 less 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 fo allow
engineering examination (and laboratory testing where
required) of the sail or rock.

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

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

Details of the type and method 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
on their use and application.

Test Pits — these are excavated with a backhoe or a
tfracked 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 aboul 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 by 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
maisture content. Identification of sail strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 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—115 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

Issued: October 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 drlling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due fo 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, camrying the drill cuitings. Only
major changes in stratification can be detenmined from the
cuttings, together with some infomation 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 cuttings and reliable identification Is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling -~ a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm intemal 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) method of investigation,

Standard Penetration Tests

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

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

The test results are reported in the fallowing form.

e |n 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

= In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.
The resuits of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
-such circumstances, the test results are shown on the

i

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 continuously into the soil, the reaction being
provided by a specially 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 electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20 mm per second) the information is plotted on a
computer screen and at the end of the test is stored on the
computer for later plotting of the results.

The information provided on the plotted results
comprises; —
¢ Cone resistance — the actual end bearing force divided

by the cross sectional area of the cone — expressed in

MPa,

e Sleeve fricion — the frictional force on the sleeve
divided by the surface area — expressed In kPa.

s Friction ratio — the ratio of sleeve friction 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 soil encountered, with higher relative
friction in clays than in sands, Friction ratlos of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

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

gc (MPa) = (0.4 1o 0.6) N (blows per 300 mm)

In clays, the relalionship between undrained shear

strength and cone resistance is commonly in the range:—
q = {1210 18) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility 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 exient interpretive.
The test method provides a confinuous profile of
engineering properties, and where precise information on
sail classification is required, direct drilling and sampling
may be preferable.

Issued: Oclober 1998
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Hand Penetrométers

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. Normally, 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.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating 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 California
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory tesling is camied 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 report forms.

Bore Logs

The bore logs presented herein are an engineering
andfor geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment; but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes 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 other than ‘straight line' varations
between the boreholes,

Ground Water

Where ground water levels are measured in boreholes,

there are several potential problems;

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

e 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 construction 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. Piezomelers,
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 abtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal {eg. a three storey building), the information and
interpretation may not be relevant if the design propesal is
changed (eg. to a twenty storey building). If this happens,
the Company will be pleased fo 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 aspects and recommendations or
suggestions for design and construction. However, the
Company cannot always anticipate or assume
responsibility for: ;

s unexpected variations in ground conditions — the
potential for this will depend partly on bore spacing and
sampling frequency

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

e the actions of contractors responding to commercial
pressures.

If these occur, the Company will be pleased to assist
with investigation or advice to resclve 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 immedialely be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the event.

Reproduction of Iﬁformation for
Contractual Purposes

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

Issued: October 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 and/or
to make additional report copies available for contract
purposes at a nominal charge,

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical 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 Partners Pty Ltd
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APPENDIX A
RESULTS OF FIELD WORK
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Checked ConePlol Verslon 5.8.1 ( ' Doug’as Partners

© 2003 Douplas Partners Ply Ltd .
Geolechnics - Environment - Groundwaier




CONE PENETRATION TEST

PROJECT:  Department aof PRImary Industries

CPT 10

CLIENT: AECOM Australia Pty Lid Page1af1
X s 3
) . LOCATION:  Off Abbott Streat,
OB DATE 15/04/2010
PROJECT No: 50888 SURFACE RL: 3.75m AHD
Cone Réslstance Sleeve Friction Friclion Ratio
q (MPa) 1y (kPa) Ry (%)
— o 10 20 30 40 00 20 200 400 600 ) 0 2 4 § Depth
m T ?u_ == _zT Soll Behaviour Type (m)
o, O K ; . !
A L SAND: Medium Dense L ?
"""""""""""""" . 0.30
P CLAY: Very St o Hard * '---.W
; E B
\ . [ o
1 - = 1.00 1 F1
ik, "’ J SAND and SILTY SAND: Loose
= _u‘('"'
2 ! L2
™ - Medium Dense below 2.5m
3
4 4,00 - 4
] CLAYEY SAND: Medium Dense to Dense
-_‘—'—n.._. .
1
: B
, - h-.___\b .
= q q
b >
s 550
i ] SILTY CLAY: Very SUll
E v ( - Hard below 5.8m
6 e Q % La
} ' ‘: % >
it / (
7 § 2 } L7
8 La
- % ? $ | g
; >
104 10
i : 10.10
( SILTY SAND: Loose to Medium Dense (
End al 1(.60m g, 10.6 10.60
1" L11
REMARKS: GPS: 480315E, 7866B05N
{ . '
Dale Flle: P:AS08B8 - CONOONBA, Faclual Geolechnical Investigation, DP| Site\Gint or CPT logs\50888-1
Plotted Cane ID; CONE-152 Type: 2 Standard i U
vt ———— (/))} Douglas Partners

2003 Douglas Pariners Pty Lid

Geotechnics - Environment - Groundwater



CONE PEN ETRATION TEST FRD.II'ECI‘: Depariment of Primary Industties 13
LIENT: AECOM Australla Pty Lid i Fagni st
c d ra h 3
LOCATION:  off Abbolt Sireet, Oonoonba DATE A5/04/2010
PROJECT No: 50888 SURFACE RL: 4.5m AHD
Cone Resistance Sleeve Friction Friction Ratio
qc (MPa) fs (kPa) - Ry (%)
] 10 20 an 40 50 0 100 200 300 400 500 : D 2 4 6B 8 10
Depth L 1 ) 1 1 ] L 1 1 i ] =i s . IR R (T B K Dapih
A T e o o S (e Soil Behaviour Type
":'_1 oo 1o o 4o 50 _ » f':’ :
""" ; SILTY SAND and SAND; Very Loose to 4
fess ' Loose ) ¢
14 - - Loose below 0.85m P, Ey
2 } LI 2
1
CLAY: Fim i
= vy
(>
- Firm to SHf from 2.8m deplh (
e I ) 3
44 ‘ i L4
4.10 ==
é SAND: Loose
54 {) Ls
a4 l &l
74 E } " | - Medium Dense below 7m depth 7
89 > E (]
: — SILTY SAND: Loosa to Medium Dense |
)5 5 wilh bands of Hard SILTY CLAY ;
1 & i B
h'-'_‘—-—._
< —_— | g-_-._
} __.__.-.-f"'—._r.- r—-
10 . h L1o
- ;
; :'--. ) ™
End at 10.60m qg[= 7.3 [ TOED
" - L1y
REMARKS: GPS: AT9987E, 7866708N
Dale Flle: PA50888 - OONQONBA, Faclual Geotachnical Investigation, DPI Sile\Gint or CPT |og\60868-1

Plolled Cone ID: CONE-152 Type: 2 Standard

=R (/)] Douglas Partners

® 2003 Douglas Pariners Pty Lid o
Geolechnics - Environment - Groundwater




CONE PENETRATION TEST PROJECT:  Deparimenl of Primary Indusiries 15
CLIENT: AECOM Australla Pty Ltd SRR
% LOCATION:  off Abbolt Sireef, Oonoonba DATE 150472010
PROJECT No: 50888 SURFACE RL: 3.6m AHD
Cone Reslislance Sleeve Friction Friclion Ratio
qc (MPa) fs (kPa) Ry (%)
- t':“_“::t)"__zlu_“_agn_49_“_59 g 100 200 300 400 500 T 0 2 4 6 8 10 gl
":_ 0 10 20 38 40 50 FREEIMEN HER el
i ' / SILTY SAND: Very Loose )7 1
T
& I
A SAND: Very Locse - <

., SILTY CLAY: Mostly Flrm

SAND and SILTY SAND: Looss ki
44 Ls
5. ( = CLAY: Fim =0 i 5
LE i} L6
. 3 3 ._h__:s,
| M - SILTY CLAY: Hard s f
=)
T4 —— = i 7

]
f
AL AN

<

AVANSPLVEWAR "V

-
—
1
|
]
"

Ay

E ;
=

10 ;
b
|End at ul.anm 0c|=563 Ly
11- L1

REMARKS: Test pll excavated at sile following cpt and prior 1o groundwaler measuremenl. GPS: 480115E, 7866764N.

Dale Flla: PA50808 - OONOONBA, Factual Geolechnical (nvestigation, DPI Sile\GIn! ar CPT logs\50888-1
Plolled Cone ID: CONE-1562 Typa: 2 Standard

Checked CanaPlol Version 5.8.1 ( , Doug’as Partners

© 2003 Douglas Partners Pty Lid - -
Geolechnics - Environment - Groundwater




CONE PENETRATION TEST

CLIENT: AECOM Austmlla Pty Lid

PROJECT: Department af Primary Industries

LOCATION:  off Abbolt Sreet, Conoonba

PROJECT No: 50888

18

Page 1011
DATE 16/0472010
SURFACE RL: 5.6mAHD

Cone Resislance Sleeve Friction Friction Ratio
¢ (MPa) fs (kPa) - Ry (%)
e 9_“19__"29“"_:49“_49"“5]0 0 100 200 30 400 500 R D3AE e
":_’ oo 1.0 20 40 50 D RISIOLE, ipe {m)
. SAND: Loose 0
SILTY SAND: Very Loose —
!
1 SAND: Loose e / k1
} SILTY SAND: Very Loose Ty K
2 : P L2
210
W SAND: Loose to Medium Dense {
. L3
( SILTY SAND: Very Loose o é
41 La
} SAND: Loose lo Medium Dense o [
5 e\ L5
=t_ SILTY SAND: Loose R L
[2 L] ls
i\ﬁ (.\
! ~ SILTY GLAY: Hard - 4
L | q
84 -:,___:; {_’ L8
c\z (;
9 b) 1]
C’j% <
10- Al
- -]
Endat 10.60m .- 6.5 050
14 Lyg

REMARKS: SWL: Cave in of GPT hole a1 285m - dry. GPS: 479B44E, T866505N,

Date Flle: PASDABA - OONOONBA, Factual Geatechnleal Invesligation, DPI Site\Gint of CFT logs\50888-1
Cone ID: CONE-152 Type: 2 Slandard

Plalted

Checked ConePlat Verslon 58,1
© 2003 Douglas Parlners Ply Lid

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



c ON E FE N ETRATIO N TEST PROJECT:  Deporment of Primary Industres 20
Page1of1
CLIENT: AECOM Australla Ply Lid =
LOCATION: off Abbolt Street, Oonoonba DATE 15/04/2010
PROJECT No: 50888 . - SURFACE RL: 2.8m AHD
Cone Resistance Sleeve Friction ’ i Friclion Ralio
qe (MPa) fz (kPa) Rr(%)
Depth lI] 11[1 ZID alu 4P 5:5 a 1DID 290 3('1(1 ﬁilm 5?0 —— 0 2 4 6 &8 10 Depth
e e e e e
“:’ 0 "o Zo  an 40 50 sl Dafiaviour iy (m}
T CLAYEY SAND: Very Loose j [
SILTY CLAY: Soit - <\,’
14 - §liff below 0.8m ,..-—-’
L\ 1
l?
2 = o, H
CLAY: Saf e Y ?
3 —
SAND: Generally Loose i
il - Band of Very Loose Silty Sand from 3.9m
lo4.2m —Is 4
5 g -3
SILTY SAND: Medium Dense A k}
B 33 6
S/ SAND: Medium Dense to Dense 0 Z
é <““—“'—-—-— - Band of Medium Dense CLAYEY SAND
, CZ ’)——:}' fram 6.7m to 6.8m [ .
= 1 =] 3 {
1 < =L | CLAYEY SAND : Medium Dense o Dansa _\(
8 ‘l ] La
< == | |
*‘i SAND and SILTY CLAY : Medium Dense |
[} — % -9
1> 14
T i5
104 { 1
End al 1.60m qg{=7.2 T0EG
1t L 11

REMARKS: GFS5: 479930E, 7B67106N.

Dale Flie: P:\50888 - OONOONBA, Faclual Geolechnical Invastigation, DF) Site\Gint or CPT logs\50888-;
Plotied Cone ID: CONE-152 Type: 2 Standard

Coectad ———— (/)] Douglas Partners

© 2003 Douglas Parners Ply Ltd _ ;
Geotechnics - Environment - Groundwaler




co N E P E N ETRATI 0 N TEST F;HOJECT: Dapartment of Primary Industrias 22
L AECOM Australia Piy LId Phasleit
CLIENT: uslral .
: LOCATION:  off Abbalt Streel, Gonoonba — —
PROJECT No: 50888 SURFACE RL: 4.4m AHD
Cone Resistance Sleeve Friction Friclion Ratio
g (MPa) I3 (kPa) ] . Ry (%)
Bty 8 10 0 30 40 500 0 20 30 40 50 P34 €8 0 .
= . e V)
T Sall Behaviour Type i3
" CLAYEY SAND: Very Loose l ( g
SILTY GLAY: Firm N
1 SAND: Loose to Medium Dense sl L

54
5,2m lo 5.4m

© SILTY GLAY- Firm e 8
- Very Stiff below 8.2m

#

l ‘ 5
T - Band of Very Loose SILTY SAND from
(

"-J\[V

- Harﬁ below 8.9m

¢

i
V\/‘Mm'\.
z

End at 10.60m g.[=8.6 1060

REMARKS: SWL - Cavainof CPT hale at 3.2m - dry. GPS: 478991E, TB56S04N

Dale Flle: P;\50888 - QONOONBA, Factual Geotechnical Invesligation, DPI Slle\Gint of CPT logs\50868-
Plotted Cone ID: CONE-152 Typs: 2 Standard

Checked ConePlal Version 5.8.1 ( ’ Doug’as Paftnel's

© 2003 Douglas Partners Pty Ltd . .
: Geotechnics - Environment - Groundwater




CONE PENETRATION TEST

CLIENT: AECOM Ausiralia Pty Ltd

PROJECT: Depariment of Primary Industries

LOCATION:  off Abball Strest, Qonoonba

PROJECT No: 50888

27

Page 1of 1
DATE 1542010
SURFACE RL: 4.1m AHD

Cone Resistance
qe (MPa)

Sleeve Friction

fs (kPa)

o 100 200 300 400 500
| AN— 1 1 1 ] J

Friction Ratia
Ry (%)

0 2 4 6 8 10
L1t + 1+ Depth

SILTY CLAY: Very Sliff to Hard

Soit Behaviour Type (m)
CLAYEY SAND: Loose L i
D ™
W
- Very Loose below 1m depth 2( 1
. >
130 =1
SILTY SAND: Medium Dense Ihen Very
Loose
i 2
SANDY CLAY: Firm fo Uit e 2
S L
150
SILTY SAND: Very Loose to Loose %

r"

P

(o]
B8
[L]

YaJ

SILTY SAND: Medium Dense

v

SILTY CLAY: Generally Hard

;
i
|
.

VN

5.60

Y

v

Y

VAVANTV W

SAND: Medium Dense

i\ SILTY CLAY: Hard

iNFn
I

ValYad

7

6.2

End at 10.60m gc|=

10,60

REMARKS: GPS: 480447E, 7866818N

Dale Flle: P:\5DBBB - DONOONBA, Faclual Gectachnical tnvestigation, DP Sile\Gint or CPT loge\50888-
Plotted Cone I0: CONE-152 Type: 2 Standard

Checked CanePlot Version 5.8.1
© 2003 Douglas Pariners Ply Lid

(/)] Douglas Partners

Geotechnics - Environment - Groondwaler



CONE PENETRATION TEST PROJECT:  Depariment of Primary Industies 28
Page 1 of 1
CLENT:-AECOM Atstraks P L0 LOCATION;  off Alibolt Streal, Oonoonba i .
PROJECT No; 50808 SURFACE RL: 3.4m AHD
Cone Resistance Sleeve Friction Friction Ratio
Q¢ (MPa) Ty (kPa) Ry (%)
Depth ] 19 20 3o 40 50 0 00 200 200 400 500 0 2 46 810 on
1 . D i L B
m) Fr-=~—9====37---—F---°3---—} Sail Behaviour Type (mr
p. 00 1.0 20 3040 5.0 A
2 _______ I P = CLAYEY SAND: Loose
.. 1 . - Very Loose below 0.3m depth
y 4
s G SILTY SAND: Very Loose e K
1_, b
/ ¢
[
| L) q
24 5 L2
E— I mm— 260 C}
CLAYEY SAND and SAND: Dense lo Very q 5
A — . Dense then Medium Dense
] 2.60 g“'--
,g CLAYEY SAND: Dense lo Very Dense D
o
o < B
-::_:’
< <
LL <|\\
End at4.y0m q, 5 27.1 4.70
5+ 5
8 (1
74 7
a4 ]
94 8
104 10
" 11
REMARKS: GPS: 480020E, 7867222N
Dale Flle: P:\50888 - OONOONBA, Faclual Geotechnlcal Investigation, DPI Site\GInt or CPT logs\508B8-

Ploifed Cane ID: CONE-152 Type: 2 Standard

e ann | (/)] Douglas Partners

© 2003 Douglas Pariners Ply Lid 7 i
Geolechnics - Environment - Groundwater




CON E PEN ETRATION TE ST PROJECT:  Departmenl of Primary Induslries ZQB
CLIENT: AECOM Australla Ply Ltd ’ Pagmted
LOCATION: off Abbalt Stresf, Oonoonba DATE 1510412010
PROJECT No: 50838 SURFACE RL: 0.4m AHD
Cone Resistance Sleeve Friction Friction Ratio
qc (MPa) fy (kPa) Ry {%)
bpm 9B W 4w g W0 M 3w 4 5w T IO o
™ o do o i aa  sb 07 SENEe L
SAND and CLAYEY SAND: Very Loose to \\ [
» Loose D
..... {o.70 (
[ | CLAYEY SAND: Medium Dense lhen Very 2
= Dense
t ),. g [= 1
P U
| |End at t.pam . 19.6 T3

24 2

3 -3
4 L4
5 5
6 8
74 7

e B

9- g
104 10
11 1
REMARKS: GPS: 478879E, 7867281N

Dale Flle: P\50806 - OONOONEA, Faclual Geolechnlcal Invesligation, DP] Sita\GIn ar CPT logs\50886:

Plotied Cone ID: CONE-152 Type: 2 Standard

Checked ConePiol Verslon 5.8.1 ( ’ Doug’as P ar tner s

© 2003 Douglas Partners Ply Ltd .
Geotechnics - Environment - Groundwaler




CONE PENETRAT|ON TEST PROJECT: Depariment of Primary Industrias 30
AECOM Auslralla Pty Lid Page 1eof1
CLIENT: AECOM Aus| v
: LOCATION:  off Abbolt Streel, Conoonba — E04R01D
PROJECT No: 50808 SURFACE RL: 4m AHD
Cone Resistance Sleeve Friction . Friclion Ralio
q: (MPa) fy (kPa) Ry (%)
mpm' 0 10 20 ' 40 50 0 100 200 300 400 500 0 2 4 § B 110 Depih
liwiloo tt 3§ '
R i R T Soll Behaviour Type
":’ 0o 19 20 a0 40 50 * ":)
e CLAYEY SAND: Very Loose a1 (
{ . CLAY: Sliff N
C A ' I r,_«_,
.................................... SAND and GRAVELLY SAND: Losse | |/ |
19 - Medium Dense below 1m &
\S - Dense below 1.8m
24 2
> |
4 _ L,
™ CLAYEY SAND: Very Dense s E, '
< [
Endata.pdm q.d 332 EEG
4 4
5 b5
a Ls
71 7
L ]
9 Lo
104 10
11- 1
REMARKS: GPS: 479987E, 7867360N
Date File: P:\50888 - DONOONBA, Factual Geotechnical Investigation, DPI Site\GInt or CPT logs\50888-

Ploltad Cone |0; CONE-152 Type: 2 Standard

s S (/)] Douglas Partnérs

© 2003 Douglas Patiners Ply Lid .
: Geotechnics - Environment - Groundwater




CONE PENETRATION TEST PROJECT: Department of Primary Industries 31
CLIENT: AECOM Australia Pty Lid el
LOCATION;  oft Abbotlt Streal, Gonoonba DATE 16/0412010
PROJECT No: 50888 SURFACE RL: 5m AHD
Cone Resistance Sleeve Friction Friclion Ralio
qc (MPa) fy (kPa) Ry {%)
sy LM W ® 4 oy we ;A a0 e - 2248 EY o
Yy TS T IS Soil Behaviour Type (m)

B 0.0 '1.? 2.0 3.0 4,0 5.0 T
"""" st SAND: Very Loose lo Loose

0.60

| el ' SILTY SAND: Very Loose

iy e SAND: Loose lo Medium Dense &

(PROBABLY CEMENTED)

\7‘ ! --..._____} CLAYEY SAND: Medium Dense 49 L)
5 4 < L5
sl .--—-—'—g—— - Loose below 5.3m ;
: Y aill 2
= 5560 >
k i SAND: Medium Dense to Dense (
8 e - 6.00 P [
f ] CLAYEY SAND ; Medium Dense to Dense | -

i C_‘ CLAYEY SAND: Loose lo Medium Dense

]
o
o
o %

)
S e PN Bl L PN

n/

A
IR

\/-‘.\\/\,. LN s

6.60
SAND: Medium Dense fo Dense (
104 ’ 10
= t
End at 0,60m gg}= 4.4 7 : 05D
11 "
REMARKS: GPS: 480122E, 7867386N
Date File; PA50808 - QONOONBA, Factual Gaatechnical Investigation, DP| SKeGInt or CPT logs\s08

Plated Cone |0: CONE-152 Type: 2 Standard

sherc? —" (/)] Douglas Partners

© 2003 Douglas Pariners Py Lid -
Geotechnics - Environment - Groundwaler




CLIENT: AECDM Auslralia Pty Lid

CONE PENETRATION TEST

PROJECT:

LOCATION;

PROJECT No: 50888

Depariment of Primary Indusiriea

off Abbott Street, Gonoonba

33

Page 1of1

DATE
SURFACE RL: 3.4m AHD

15/0472010

Cone Resistance Sleeve Friction
Qe (MPa) fs (kPa)
10 20 30 40 50 @ 100 200 300 400 500
Dapth 1 1 1 ) L 1 L 1 1 1 1 1
) T e R e e
0.0 1.0 20 an 4,0 5.0

Soil Behaviour Type

Friclion Ratio

Ry (%)

a 2 4

[

;
|
f

CLAYEY SAND: Very Loose

SILTY SAND: Loose

0.80

SILTY CLAY: Very SHff

SAND: Medium Dense

1.70

o NN

w-—\\

|
:
\
(
I’
|
1
{

10

11

SILTY SAND: Very Loose [o Loose i
E\'\ - 800
SILTY CLAY: Hard g Y
""—'—|~, l\:
| §
74 P
I— —— :7
' SILTY SAND: Medium Dense EA N
i "“:!g\ .
620
s CLAYEY SAND: Medium Dense .
P e }
| | d
. - s 514 s
g SILTY SAND; Generally Medium Dense 19
2 ]
I P
— |l T
Endal 10.60m qcf=4.1 = 00
11
REMARKS: GPS: 480375, 7867599N
Dale Flle: P:\S0888 - OONOONBA, Faclual Geotechnical Invesiigation, DPI Site\Gint or CPT logs\50888-3) 3
Plolted Cono ID: CONE-152 Type: 2 Standard
Ghesas (/)] Douglas Partners

© 2003 Douplas Patnars Pty Lid

Geotechnics - Environment - Groundwaler



CONE PENETRATION TEST PROJECT: Deparimenl of Primary Industries i 35

Pagaioft

CLIENT: AECOM Ausiralta Pty Lid LOCATION:  off Abbali Street, Oonoonba

OATE 1510472010
PROJECT Ho: 50088 ' SURFACE RL: 2.6m AHD
Cn.ne Resistance Sleeve Friction Friction Ratio
g (MPa) fs (kPa) Ry (%)

Depth 0 10 20 30 0 5 100 200 300 400 500 ) 0D 2 4 & B 10 Depih
tn) T e R e Saoll Behaviour Type ()
o, 00 1.0 20 3.0 4.0 5.0 o

: SILTY SAND and CLAYEY SAND: Very
Loose lo Loose
{
3
1 o / J 1
,{ . SILTY GLAY: Saft =0
{
{
24 ; F2
}5 i
5
{ ‘ . - Sliff below 2.7m depth
,1
3 : Y L3
{?
\ D - Hard below 3.7m depih {)
i p
4 = Hd
' SAND: Loose gt {
‘“‘“} SILTY CLAY: Hard i ™
] et & s
6 J /{ { L6
CLAYEY SAND: Loose A1 r
5} SILTY CLAY. Hard o ll}
— N
. ch
71 TS : 7
4 7.20
g CLAYEY SAND: Very Dense
=
-
<\ l:j:& - Medium Dense o Dense below 7.5m
End alT.Pdm 0.5 18.3 7.62
8- B
REMARKS: GPS: 4B0366E, 7867355N
Dale Fllo: P:\50B88 - DONCONBA, Factual Geotechnical Investipation, DP| Sie\Gint or CPT logsiS086!

Plolted Cone ID: CONE-152 Type: 2 Standard

Checked CaonePlol Verslon 5.8.1 - ( ’ Doug’as Partners

& 2003 Douglas Pariners Ply Lid .
Geotechnics - Environment - Groundwaler




CONE PENETRATION TEST PROJECT: [iepaﬂmenlnt?rimalylnduulﬁon 38
ECOM Australla Pty Lid meganiale
CLIENT: AEC ustralla 3
LOCATION:  off Abbalt S¥eet, Ocnoonba BAtE ]
PROJECT No: 50088 SURFACE RL: 3.3m AHD
Cone Resistance Sieeve Friction Friction Ralio
qc (MPa) 1y (kPa) Ry (%)
[} 10 20 30 40 50 © 100 200 300 400 500 0 2 4 & B8 10
Depth Lo 1 3 I A S S S |
R e S S Soll Behaviaur Type Depi
0. 00 1.0 2,0 3.0 4.0 5.0 N

SILTY SAND: Loosa b

CLAYEY SAND: Very Loose o Loose et {

™~
§ )
%

SAND: Medium Dense then Very Dense

SILTY SAND: Very Loose to Loose

e I SV,

p= SANDY CLAY: Hard s v
—
.| P e SILTY SAND; Madium Dense A L
<T
IR 440

= CLAYEY SAND: Medium Dense lo Dense

]
i
54 —] 8
"1 - Medium Dense below 5.2m
"] <
.—._'—‘—-.

U
N\ o) NIV NV A N N on]

— b
-—-""—.—.
<_ <
CLAYEV SAND: Dense (PROBABLY I
c CEMENTED) 1
B T 8
End ot B.12Zm q, =168 B.12
[l Lg
REMARKS: GPS: 4ABD320E, 7867183N
Dals Fllo: P:\S0B8B - OONOONBA, Faclual Geolechnical Investigation, DPI Slie\GInl or CPT logs\50888-3)

Plolted ! Cona ID; CONE-152 Type: 2 Standard

B (/)] Douglas Partners

© 2003 Douglas Partners Ply Lid - .
Geotechnics - Enviranment - Groundwaler




CONE PENETRATION TEST

PROJECT: Depariment of Primary Industries

39

Page1of1
CLIENT; AECOM Australia Pty Lid LOCATION:  off Abbolt Street, Oonoonba — (ARG
PROJECT No: 508BA SURFACE RL: 2.8m AHD
Cone Resistance Sleeve Friction Friction Ratio
e (MPa) 1 (kPa) Ry (%)
— . E a0 4n C W0 20 300 400 500 0 2 4 8 —
e ———— Soil Behaviour Type
":'_ o 1o 2o an 4 50 » “:‘)
S SILTY CLAY: Firm lo Stiff /"‘
I K
1 J} - Soft below 0.9m \\\ |
’ { — d
l.'*....,. 120 —T |
it SAND: Very Loose lo Loose
,_‘:f
o
.,
2] : L2
{
!
!
{
.
3 < 2]
K
/
{
4] : Ly
e, - Loose below 4.2m
%,
-
o 4
| N
5 CLAY: Boft i #

CLAYEY SAND: Loose 1o Medium Dense

SAND with some GRAVELLY SAND:
Medium Dense lo Dense

CLAYEY SAND: Medium Dense

SILTY SAND: Loose (o Medium Dense

o™

2,

i A W VS AN

=1

End at 10.60m qc{=4.7

10,60

REMARKS: GPS: 479839E, 7867411N

Plalted Cone 10: CONE-152 Type: 2 Standard
Checked ConePlol Version 5.8.1

© 2003 Douglas Parners Ply Ltd

Date Flle: P:\S0B88 - DOMOONBA, Factual Geotechnlcal Investigation, DP! SIle\Ginl or CPT logs\50888-3

(/)] Douglas Partners

Geofechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: AECOM Australia Pty Lid SURFACE LEVEL: 4 AHD PIT No: 2
PROJECT: Oonoonba DPI EASTING: 486410 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7867010 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
-— Description % o Sampling & In Situ Tesling 5 T
_i| Dep Dyna G
| (m) _of g5 £ "é esuls & 5 {blows per 150mm)
Sirata (U] FlB|S ommenls 5w 1 0
FILLING - Lighl brown sllty clay; M<<Wp S
- . 0.2 pp 80-120 kPa '
! y : ; 2
SILTY CLAY - Very sUff brown slity clay; M<<Wp /f/ |/ ] :
0.35 o i -
SANDY GRAVELLY SILT - Medlum dense dark brown P & 0.4 pp 150-240 kPa : :
sandy gravelly sill; fine to coarse grained sand fraclion; {8{: ¢ g 2
humid nen 0.5 pp 100-220 kPa : i
pre I
0.65 3| i :
SILTY CLAY - Sliif to very sliff yallow brown silty clay /; kD i :
with soma fine grained sand; M<Wp % 0.75 pp 200-280 kPa ! 2
] : :
/ ] :
/ 0.95 : i i
] : ] 3
SILTY CLAY - Very stIff dark brawn silty clay with a LA : > : :
trace of fine grained sand; M<Wp ] i : : :
1/ : : : :
//y P :
11 i : :
/ P :
11 : : :
i (Wi ¥ : : :
CLAYEY SAND - Medium dense grey orange clayay ,"f. - : : :
Leal2 sand; fine lo coarse grained sand fraclion; damp = 77’:/. F2 : :
' Y : :
ot 3 : :
0 : : :
i & ,_/‘/. / 2,25 pp 140-230 kPa
e 2o - :
Ak Pl :
"2, uso : : :
4 -
(2,7,
A o 27 1 H . :
2 : : : :
e % ] E :
F v d : ' 4
, Zp I : 3
o : : :
ot : : :
Lty 3 A 4 : :
Pit discontinued al 3.0m depth - limll of investigation :
RIG: John Daere 3155J excavator with 450mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free groundwater observed O Sand Panetrameler AS1285.6.3.3
REMARKS: ’ & Cone Penetromeler AS1288.6.3.2
G & IN SITU TESTING LEGEND
s e, Cesmrie /PP '
§ § d 1 Inilialsy
B ) L e . ([)] Douglas Partners
C__ Cora driling D _Wolsrsoop ¥ Woles level oae;/7- 5”1 9 o8 (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: Oonoocnba NORTHING: 7867077 DATE: 16 Apr 10
) DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Sampling & In Sl Testing
1| Depth e -;-'_ o & E Dynamic Penslromeler Tesl
&l (m) of 5 § 5| a @esulls & g {blows per 150mm)
Strata o L E ‘% omments 5 10 15. 20
SILTY CLAY - Soft o firm dark brown sllly clay with a y : : : :
Irace of fine to medlum grained sand; M<Wp /
1
g4
a3 L

SILTY CLAY - Firm dark brown black slity clay with a %

trace of fine lo medium gralned sand; M<Wp /
o (¥

05 SLIGHTLY SANDY CLAY - Siiff to very stif gray 7 : e pRaAsEtsEs
orange fine to medium grained sandy clay; M<Wp /
% U0

- -1 //-

SAND - Medium densa grey dark brown fine to coarse |+

grained sand; A
= D |15 \ 4

- b2

b ofa

. .
- Pit discontinued at 1.8m depth due 1o pil wall collapse

-2

RIG: John Deere 3155J excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: Groundwater seepage at 1.5m depth

LOGGED: Lynch

REMARKS:
SAMPLING & IN SiTU TESTING LEGEND CHECKED
A Augersample gn Packel penalomeles (kPa)
D Distubed sampla ID Phaoto lonlaation dalacier Iniials:
B Buksampls © §  Standard peneimicn test I8
% wﬁ: rl.l.mp!?u {(x mmdia.) ‘F;L E:!::rl% :“(:Fr:%‘)h Io{5U) MPa
C_ Coraddling D Walerseep ¥ Walerlavel Date: /7 - 1D

O Sand Penetromeler AS1289,6.3.3
K Caone Penetrometer AS1289.6.3.2

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG
SURFACE LEVEL: 45AHD  PITNo: 8

CLIENT: AECOM Australia Pty Lid

PROJECT: Oonoonba DPI EASTING: 480175 PROJECT No: 50888
LOCATION: OConoanba * NORTHING: 7866897 DATE: 16 Apr10
DIP/IAZIMUTH: 90°/- - SHEET 1 OF 1
Description o Sampling & In Silu Testing
.1| Deplh Em 5 5| Dynamic Penetromeler Test
& (m) of - 9 E =l E. esiilts g (blows per 150mm)
Strala a - a mmenis 5 10 ® 20
FILLING - Dark brown gray sﬂghliy clayay silly fina lo ’
medium grained sand; humid : : :
e SILTY SAND - Medium dense orange brown silty fine gt .
lo medium grained sand with some clay; humid P 0.3 pp 250-380 kPa : :
| “| SAND AND SILTY CLAY - Modium densa to P Poob
dense/very sliff orange brown sand and slity clay; fine A 0.6 pp 320-420 kPa : : :
{o medium grained sand fraction; humid/M<Wp ' : : ;
il A o | 10 pp 210-270 kPa
**I"SLIGHTLY SILTY SAND - Medium dense yallow brown | ;.. 11— 1.25 R
r fine to medium grained sand; damp i i : : : :
111 yso
i
b IR
-l u I
SeE L AT
- grading o wel balow 1.Bm depth I ' l } :
" 1 o | 20 IS A S
L A
gy A S
gay A
i
il b T
| i A
r L-1-] Poob
i P
i o
L La 11 I S g i :
Ao Pit discontinued at 3.0m dapth - limit of investigatlon 2 : :

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

LOGGED: Lynch

3 Sand Penetromater AS1288.6.3.3
B Cone Penetromeler AS1288.6.3.2

SAMPLING & 1N SITU TESTING LEGEND 5 e _
B Dikioed fampla Fo Emmiﬂ:mﬂﬂéﬁ” ;
§ Standord Iniliafs
t:{, ?‘t::g::::‘l:lﬁlhn(!mm dia.) o gm,'%"’n:‘i"‘"',“ h{50] MPa S ( ) Douglas Partners
G Camerting D Walerseep 8 _Walerleve Daiwi/ 75710 Geolechnics - Environment » Groundwater




TEST PIT LOG

SURFACE LEVEL: 4 AHD PIT No: 12

CLIENT: AECOM Australia Pty Lid

PROJECT: Oonoonba DPI EASTING: 480483 PROJECT No: 50888
LOCATION: OConoonba - NORTHING: 7866695 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Sampling & In Situ Tesling -
_| Depih Reserpien -‘% o 8| Dynamic Penetrometer Tast
2| m) of B3| g | % -EL ssulls & g (blows per 150mm)
Strala = F|o o sl § v @
FILLING - Dark brown black silt and fine to medium :
gralned sand fllling; molst : : :
O8I SILTY GLAY - Saft 1o fim dark brown biack sty day A/ = |0 : 5
with some fina to medium grained sand; M=Wp N : :
A ; :
! 9 0.5 pp 40-90 kPa :
74 : :
497 s s
07 /1/ 5 H
SAND AND SILT - Medlum dense orange brown sand  |-] 11~ 075 PP 40-80 kPa i :
and silt; fine to medium gralned sand; humid g i : : :
aly LEE Y0 ] 10 PP 20-50 kPa S S T
L. 12 LI N B
LE o |1
1A SANDY CLAY - SUi to very stiff grey brown fine to ; /
medium grained sandy clay; M>Wp / / ‘ :
1R CLAYEY SAND - Medium dense orange grey brown ,"‘/. %
ciayey fine 1o medium gralned sand; damp o, /"/.
R ., ) I¢ : : : :
Fel2 2.0 " 2 : : :
SANDY CLAY - Siiff ta very stiff grey brown fine to / T
medium grained sandy clay; M>Wp / : : :
% D |225
S | 24 pp 80-110 kPa
% v R
L-la 3.0 // z : :
Pit discontinued at 3.0m depth - limit of Investigation : : ! ;
r S

RIG: John Deere 3155J excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: Groundwaler seepage at 2.6m depth
REMARKS:

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND .

A Au sample E Pockel penelromeler [k’n) GHECKED
2] ed sample ] thiukm!:.nﬂm dnin:lu. taitlals:
g *?‘":'a"m pa (1 i) BL ointlnad sttohath 4(50) WP e
U nmpe % mm dln, ood streng| ]
W waters V  ShearVane (ks i
C Corad .1'1'5’.15 [ Wnlarszup“ ¥ Walsr lavel Date: 775~ 1D

O Sand Penetrometer AS1289.6.3.3
B Cone Penelrometer AS51288.6.3.2

(/)] Douglas Partners

Geolechnics - Environment - Groundwaler



TES] Pl LOG

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

SURFACE LEVEL: 3.6 AHD
EASTING: 480112
NORTHING: 7866760
DIP/AZIMUTH: 90°/-

PIT No: 15
PROJECT No: 50888
DATE: 16 Apr 10
SHEET 1 OF 1

Description Sampling & In Situ Testing
| Depth — 8| Dynamic Penetromeler Test
&l “(m) of gl E5lB asulls & g {blows per 150mm)
S| 8| E omments i
Strata . Flal s 5 n 15 20
SILTY SAND - Very loose to loose dark brown slity fine : : : :
o lo medium gralned sand; damp 1 : :
"1 SAND - Loose becoming medlum densa grey brown ! :
fine to coarse gralned sand; wet i :
y| :
] o o i
- 5 = :
1.4 At
SANDY CLAY - Siiff grey dark brown fine gralned 7 ; :
sandy clay; M=Wp / :
Z |
r 1.8 A
Pl disconlinued alt 1.8m depth due to pit wall collapse
Lz

et 4

-2

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

LOGGED: Lynch

[0 Sand Penetrameter AS1289.6.3.3
B Cone Penelrometer AS1289.8.3.2

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Augersampla p_ Paocket penatmmelsr {(kPo)
D Disturbad sample ID Pholo lonisation detacior Inftlal
SR s G i,
ube sal % mm dia, oint oad a =i
W Water umrgplu{ V' Shear V!ﬂt{kPn%) 7 .J D
C Comddling b Walar sezp ¥ Waterieve! Dats:

(/)] Dougias Partners

| Geaiechnics - Environmeni » Groundwater




TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd

SURFACE LEVEL: 4.2 AHD  PIT No: 17

PROJECT: Oonoonba DP| EASTING: 479868 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7866791 DATE: 16 Apr 10
DIP/JAZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & in Sltu Tesling
_| Depth Ea 5 B Dynamic Panstromeler Tasl
&l (m) . of @9 § £ 'E. sulls & § (blows per 150mmy}
. Strata L S - 3 e 5 015 20
SILTY SAND - Loose light brown silty fine to medlum i PO o«
grained sand; humid i
.| | SILTY SAND - Loose to medium dens light brown i
slity fine to medium grained sand; humid R
Jsl4
» i
el
1
sl
g
gus ?
1 A B §
o]
L 5
1.1 H
"3/ "SANDY GLAY - SUf 1o very SU dark brown [o biack 7 ; 5
fine grained sandy clay; M<Wp /
/ 15 pp 190-240 kPa
% 1.95
-2 / 2
o é 22 pp 20-60 kPa
é D |275
-3 /4 -3
o SAND - Medium dense light brown fine o coarse J
- grained sand; damp
' 33
38 Pil discontinued al 3.5m depth - llmit of investigation
1

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

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND

A Augersamplo g ocket penatometer (kPa) CHECRED

B Disturhed sample D Phn!.n Innlnum d!il! .

B Bulkssmpla S  Slandard penetation Inhlafs:

‘l}l, ml: ﬂrnpllu {x mmdia.} 5!. S#:;! vgﬂ:lﬁgn? Pn[EDJ MPa >
ragmple a0

C__Comadiiing D Walerseen ¥ Walerfovel Date:’7 - J* ¢

* [0 Sand Penefromeler AS1288.8.3.3
& Cone Penelromeler AS1289.6.3.2

1

(/)] Douglas Partners
Geolechnlics - Environment - Groindwaler



TEST PIT LOG

SURFACE LEVEL: 4.5 AHD
EASTING: 478688
NORTHING: 7867204

CLIENT: AECOM Australia Pty Ltd -
PROJECT: Oanoonba DPI
LLOCATION: Oonoonba

PIT No:

PROJECT No: 50888

25

DATE: 16 Apr 10

DIP/AZIMUTH: 90°/~ SHEET 1 OF 1
Desc Sampling & In Situ Tesling o
| Depth fefn o] 9 Dynamic Penelrometer Tasl
&=l (m) of E 2 g gasa.ﬂts & S (blows per 150mm)
Strata Fla & Bmmens 5 10 18 20
SAND - Loose to medium dense brown fine to coarse T T b
; grained sand with some gravel; humid : : : :
D |03 ] S B
SAND - Medlum dense dark brown fine fo medium : : :
grained sand with some gravel; humid : : :
-1 i
18 R
Pit discontnued al 1.8m depth due lo pit wall collapse : : : :
| o

RIG: John Deere 3155 excavator with 450mm wide toothed bucket
WATER OBSERVATIONS: No free groundwater observed
REMARKS: ‘

LOGGED: Lynch

SAMPLING 2 IN SITU TESTING LEGEND CHECKED
A nrsé. fa Po nlpme!;nmm(kr-‘n)
D Dis rbed somple PID Photo lonisal Inkiata:
8 sample. §  Gtandand cnn:raumles ass -
& Tubusrnplu (x mm dia,) CL E?m k;:lu uu‘(:s;gi;n 1s{50) MPa —
ter sample ear Vana (kPa] i1 .
<] er.frl]Eng b Waler seep ¥ Waterlovel Dale: 17 Y 1O

(/)] Douglas Partners
Gealechnles - Environment - Groundwaler

O Sand Penetrometer AS1288.6.3.3
Cone Penefromeler AS1289.6.3.2

.



TEST PIT LOG

AECOM Ausiralla Pty Ltd

CLIENT: SURFACE LEVEL: 4.3 AHD PIT No: 26
PROJECT: Oanoonba DPI EASTING: 479688 PROJECT No: 50888
LOCATION: Qonoonba NORTHING: 7867408 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Sampling & In Situ Tesling .
| Depth Pestmlicn % o 5 5| Dynamic Penetromater Test
(m) of | g I 2 é‘x‘asulls & g (blows per 150mm)
Strala < Fla - OFRAIS 5 W15 20
SAND - Leose light brown fine lo coarse grained sand; :
humid : : i
041~ SAND - Loose brown fine Io coarse grained sand;
humid
08
= 1 ;‘ :
TPl discantinued al.1.7m depih due {o pit wall collapse
L |2 -2

-3

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

WATER OBSERVATIONS: No frep groundwater observed
REMARKS:

LOGGED: Lynch

Gore diling b

: SAMPLING & IN '-‘-!TU TESTING LEGEND CHECKED
A Augersomple ckel penciromaler (kPa)
D Disturbad sampla |n Phu\u lnnlsa'llun d:l.u:tnr . /};,4(]
B Bufk sampla n}, Inlitals:
l‘ﬁ R',bl:rﬂmplﬂ(. mm dla.) ‘I:"L g:lnl k:ln uang{ m Islsol MPa
a 2D Earvane
c Walar sesp ¥ Walsravel Dote: ;7 J* /2

O Sand Penefrometer AS1289.6.3.3
& Cone Penetrometer AS1288,6.3.2

(/)] Douglas Partners

Geotechnics - Enviranment - Groundwaler
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APPENDIX B
RESULTS OF LABORATORY TESTING

Factual Report on Geolschnical Investigation Project 50888
DPI Site — Off Abbolt Street, Oonoonba May 2010




© 2005 Douaias PARTHERR PTY LTD

FoamMNo 1002 AeEv7 OF mSUE JuLy 2008

Douglas Pariners Pty Lid 2/56 Pilkinton St

( A ABN 75 053 980 117 Garbult QLD 4814
)] Douglas Partners | .sringos Phone (074779 9866
Geotechnics - Environment - Groundwater e e ARE e PO Ll

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

We  Plastic lImit
Pl Piasticily index
LS Linear shrinkage from liguid limit condltion (Mould length 250mm)

Test Methods;

Moisture Content:  AS 1288 2.1.1
Liguid Limit: AS12893.1.2
Plastic Limit: AS12893.2.1

Plasticity Index: AS 1288 3.3.1
Linear Shrinkage:  AS 1289 3.4.1

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks: NP - Nonplastie

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: 10of 1
TEST DEPTH W WL We Pl *LS
LOCATION (m) DESCRIPTION CODE % % % %, %
Pit 2 0.5-0.95 Dark brown sandy gravelly silt 2,5 235 26 21 6 4
Pit 4 0.5-0.95 Grey orange slightly sandy clay 25 18.5 40 17 23 8
Pit 4 1.5 Dark brown sand 2,5 20.0 22 NP NP 0
Pit 8 1.0 Orange brown sand and silty clay 2,5 11.6 33 15 18 10
Pit 8 2.0 Yellow brown slightly silty sand 2,5 16.0 23 NP NP 1
Pit 12 0.25 Dark brown black silt and sand 25 16.6 23 22 1 3
Legend: Code
We Field Moisture Content Sample history for plasticity tests
We  Llguid limit 1. Alrdried

2. Low temperature (<50°C) oven dried
3.  Oven (105°C) drled
4, Unknown

Method of preparation for plastlcity tests
5. Dry sleved

6. Wet sleved

7. Natural

*Specify If sample crumbled CR or curled CU

3 ' Approved Signatory: : . Pﬂ// /
AL @

\ed:
NATA NATA Accredited Laboratory Number: 828 Jesi

KT

Checkad: DP

This Document Is Issued in accardanca with
NATA's sccredilation requirements,

sconepiren ron Accradited tor compllance with ISC/EC 17025

TECHNICAL
AAMBETTUAS

Dean Pollock
Laboratory Manager



Douglas Partners Pty Ltd 2/56 Piliinton St

( ABN 75053 880 117 Garbult QLD 4814
)} Douglas Partners |.:ruqos Phone (074779 sas6
- Garbult QLD 4814 Fax: 07) 4725 1224
Geolechnies - Environment - Groundwater Aistvalla !uwnswﬂ'egcsuug)'Iaspaﬁners.cnm,au

RESULTS OF M.OISTURE CONTENT, PLASTICITY AND LINEAR

€ 2006 Dountas Parmigns Pry L

. FoRuNorDO2 nEv 7 ofissus uy 2006

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: 1of1
TEST DEPTH : W: W, Wp Pl *LS
LOCATION | (m) DESCRIPTION CODE o % % % o
Pit12 0.75-1.2 Orange brown sand and sill 2,5 25.7 23 20 3 3
Pit 17 1.0 Light brown silty sand 25 22.3 37 NP NP 1]
P17 | 15.95 | Dark brown sandy clay 26 |227{ 28 | 21 | 7 | s
Pit 25 0.3 Brown sand with some gravel 2,5 3.1 28 NP NP 0
Pit 26 0.6 Brown sand 2,5 6.3 31 NP NP 0
Legend: . Code
We Field Moisture Content Sample history for plasticity tests
W, Liquid limit 1. Alr drled
We Plastic [Imit 2. Low temperature (<50°C) oven dried
Pl Plastcity index 3. Oven (105°C) dried
LS Linear shrinkage from llquid limit condition (Mould length 250mm}) 4, Unknown
Test Methods: Method of praparation for plasticity tests
Moisture Content:  AS 1289 2.1.1 5.  Dry sieved
Liquid Limit: AS 1289 3.1.2 6. Wet sleved
Plastic Limit: AS 1289 3.2.1 . 7. Natural
Plasticily Index: AS 1289 3.3.1 : '
Linear Shrinkage: A5 12893.4.1 "Specify if sample crumbled CR or curled CU

Sampling Method(s): Sampled by Townsville Engineering Department

Remarks:

/\

NATA NATA Accredlted Laboratory Number: 828
This Document s Issued In accordanca with

NP - Nonplastic

Approved Signatory:

i

Tesled: KT
Checksd: OP

NATA's acoredilalion requiremenis.

ACGREDITED FOR
TEGHNICAL

MAMBETEUNES

Accrediled for compliance with ISOIIEC 17025

ean Pollock
Laboratory Manager
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Douvglas Partners Pty Lid
ABN 75053 980 117

2/56 Pitkington Street
Garbull QLD 4814

Phone 07 4779 9866

Fax:

07 4725 1224

townsville@dovglaspariners.com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Project :
Location :

Test Location :
Depth / Layer :

AECOM Australia Pty Ltd

Factual Geotechnical Investigation

Oonocnba 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

P oserneeris b mawewens g

AUSTRALIAN STANDARD SIEVE APERTURES
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n o |
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oo s VoG e Lo taahs ' |1 e 'S I () X [ S O B 'Y Voo e e
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T RT v b o s ' o e 'R NN 1 XX I O R EEEET
30 Vo v ot oo v rafee ' o |ran e o o[ ORISR PR ) oY Voa g
Co1 s o ot v el ' BN e S O O O G
Ll ] LI B L} 1 LI B I ] L] L LI S Y L T Wt e ' L] III‘.ﬂ g Ll U LAY L) Ll LI A N )
20 1 1 R 1 1 L N L] L U L 2 Mot rad i [ [ OIS (W) a [ L) RO ERCY L )
D o1 bt e R ' o feee vl e horfras o ol R
o oot oot s vl v e N B O A R I O O T IR
Y oo e vy e ' e | s Ol 3% Ol I O R I A
R R | N L ' e 5 0 (N O (BE g LI (O A1 O I
10 R R B TR T i T T : MO T e T e O T
T R Y oo s oo e e aafa ' oo b o e S IO (T O R
] L} [ NN " 1 T r e " [ Y L A ] (] L} o (A ' L L UL (B J L] e e 1 LI B
0 oo v oo v oo o e ' e frae ' N D O O THE 1) T R
0.0001 0.001 0.01 0.4 1 10 100 10
Particle Size (mm)
CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES
Fine l Medium I Coarse Fine |Med1um| Coarse Fine IMedium | Coarse
T ¥ T T T T
{1006 [11: -] 02 06 60 0
0,002 0.06 20 60

Description:

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

Ramarke:

\
NATA

N

This B

Bark brown sandy gravelly silt

AS 1289.3.6.1

Sampled by Townsville Engineering Department

Calgon

NATA Accredited Laboratory Number: 828
Is Isxued In

with NATA's

ACGRED(TED FOA
TECHNICAL
COMPETENCE

acerediintion requirements,
Accredited far complinnss with ISO/EC 17025

¥
Approved Signatory:

Tastad:
Chacked:

KT
oP

D

Dean Pollock
Laboratory Manager
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Douglas Partners Ply Lid
ABN 75 053 980 117

Geotechnics - Environment - Groundwater

2/56 Pilkington Street
Garbutt QLD 4814

Phone 07 4779 3866

Fax:

07 4725 1224

townsville@douglaspariners.com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :
Project :
Location :

Test Location :
Depth f Layer:

AECOM Australia Pty Lid

Factual Geotechnical Investigation

Oonoonba DPI Site
Pit 4
0.5-0.95m

Project No. :
Report No. :
Report Date :

Date Sampled: 16/04/2010
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Description:

Test Method(s):

Sampling Method(s):

Method of Dispersion:

Ramarbe:

Z\

NATA

ACCREDITED FOR

TECGHNIGAL
COMPETENCE

Brown sand
AS 1289.3.6.1

Sampled by Townsville Engineering Department

Calgan

NATA Accredited Laboratory Number; 828
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Douglas Partners Pty Lid 2/56 Plikinton St
ABN 75 053 980 117 Garbuti QLD 4814

(/)] Douglas Partners | .rugems i i3 AFatnne
Garbutt QLD 4814 Fax: {07) 4725 1224

Geotechnics - Environment - Groundwater Austrafia townsvils@dougiespariners. 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: 1of 1
SAMPLE DEPTH ' WATERTYPE | WATER | CLASS
i (m) DESCRIPTION : TEMR 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 15 Dark brown sand Distilled 26 5
Pit 8 . 1.0 Orange brown sand and silty clay Distilled 26 5
Pit8 2.0 Yellow brown slightly silty sand Distilled 26 5
Pit 12 0.25 Dark brown silt and sand Distllled 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 Checked: DP Laboratory Manager

NATA. NATA Accredited Laboratory Number: 828

This Documeni Is lssued In accordonce wilh
NATA's eceredilalion raquirements,
accrennen pon  Accredited for compllance with ISONEG 17025

TECHNICAL
COMPETENCE



Douglas Partners Pty Ltd
ABN 75 053 980 117

(/)] Douglas Partners |urumos

Garbuit QLD 4814

Geotechnies - Environment - Groundwaler Aushatin

2/56 Pllkinton St
Garbutt QLD 4814

Phone (07) 4779 9866
Fax: (07) 4725 1224
fownsville@douvglaspariners,.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: Oonoonba DPI Site Date of Test: 13/05/2010
Page: 1of1
SAMPLE DEPTH WATER TYPE | WATER | GCLASS
ol (m) DESCRIPTION e iy
Pit12 0.75-1.2 Orange brown sand and silt Distilled 26 6
- Pit17 1.0 Light brown sand Distilled 26 8
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 3.8.1

Sampling Method(s):

Remarks:

Z\

Sampled by Townsville Engineering Department

Approved Signatory:

Tesled: KT °
Checked: DP

NATA NATA Accredited Laboratory Number: 828

This Document |5 Issued In accordance with

NATA's accreditalion requirements.

accreoren ron  Accrediled for compliance with ISO/IEC 17025

TECHNIGAL
COMPETENCE

Laboratory Manager



Douglas Partners Ply Ltd 2/56 Plikington Street
ABN 75 053 980 117 Garbutt QLD 4814

(/)] Douglas Pariners Phone. (07470906

. Fax: 07) 4725 1224
Geolechnics - Environment - Groundwaler _ ,,,i;‘s,mg@fmﬁ,mmmmm

RESULT OF SHRINK-SWELL INDEX DETERMINATION

©2008 Dounles Parinars PiviLd

Farm RD13 Raw July 2008

Client : AECOM Australia Pty Ltd 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: 10f1
CORE SHRINKAGE TEST - SWELL TEST
" Shrinkage - air dried 1.3 % Pockel penefrometer reading 200 kPa
at initial moisture content
~rinkage - aven dried 2.0 % .
Pocket penetrometer reading 160 kPa
Significant inert inclusions 0.0 % at final moisture content
Extent of cracking HC Initial Moisture Content 23.58 %
Extent of sail crumbling 00 % Final Moisture Content 24.6 %
Moisture Eontant of core 21.2 % Swell under 25kPa -0.3 %
25
2.0
F 16 e
® " \
E
| - S ~
» 1.0 \
0.5 :
0.0 L- : V

o 5 ia 15 20 25 30 -
Moisture Cantent (%)

SHRINK-SWELL INDEX iss 1.1% per A pF

Description: . Dark brown sandy gravelly 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: LIC - Uncracked  HG - Highly cracked
5C - Slightly cracked FR - Fraciurad

Remarks: MG - Moderately cracked

Nota that NATA accredltallon does not covar
the oerfarmance of nocke! penatromeler raadinos

\ ;

Approved Signatory:
NATA NATA. Accredited Laboratory Number: 828 Tested: KT Dean Pollock
v This Document is fsued in secordanes with NATA's Chockad: op Laboratory Manager -

AGCAEDIVED FOM accreditation requirements.
TECHNICAL  Accredited for compliance with ISO/IEC 17025
COMPETENCE )
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Douglas Pariners Ply Lid 2/56 Pllkington Street
ABN 75 053 880 117 Garbult QLD 4814

(/)] Douglas Pariners Phane. (07} 4773 so5s

= . Fax:  (07) 47251224
Geotechnics - Environment - Groundwaler fnifasvﬂ!s@fmuiiaspadners.wm.au

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
7 Date Sampled : 16/04/2010
Location : QOonoonba DPI Site ; Date of Test: 6/05/2010
Test Location : Pit 4
Depth / Layer : 0.5-0.95m Page: 1of1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage -~ alr dried 11 % Pocket penetrometer reading 140 kPa
at initial moisture 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 content of core 19.8 % Swell under 25kPa 0.0 %
14
12 F=—— \.\
1.0 B
£ 08 \
& S
0.8
w N
0.4 \\
0.2 -
N,
0 5 10 15 20 25
Maisture Content (%)
SHRINK-SWELL INDEX Iss 0.7% per A pF
Description: Grey orange slightly sandy clay
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

Nata that NATA sccreditalion does not covar
the parformance of nocket nanstrometer readinas

A Approvet) Signatory: @
NATA NATA. Accredited Laboratory Number; 828 Tealad: KT Dean Paollock
v This Document b lssued In pecordmen with NATA's Chacked: op Laboratory Manager

accrennEn pon | ccroditation requirements.
TECHNICAL  Acoodited for compliance with ISOEC 17025
COMPETENCE
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Douglas Partners Pty Ltd 2/56 Pifkinglon Street
ABN 75 053 980 117 Garbult QLD 4814

(/)] Douglas Partners Phone. () 4770 9856

Fax:  (07) 4726 1224

Geolechnics - Environment - Groundwater townsvile@douglasperiners.com.au

RESULT OF SHRINK-SWELL INDEX DETERMINATION

Remarks:

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: 1of1
CORE SHRINKAGE TEST l SWELL TEST
Shrinkage - air dried 0.6 % Pocket penetrometer reading 170 kPa
' ' " at initial moisture content
“hrinkage - oven dried 0.7 %
Pocket penetrometer reading 110 kPa
Significant inert inclusions 0.0 % at final molsture content
Extent of cracking Initial Moisture Content 25.7 %
Extent of soil crumbling 0.0 % Final Molsture Content 28.8 %
Molsture content of core 264 % Swell under 25kPa 0.0 %
0.8
0.7 -
0.8 ]
|
— 05 =
g )
E 04 \\
0.2
0.1
0.0 :
0 5 10 . 15 20 25 30 a5
Moistura Content (%)
SHRINK-SWELL INDEX Iss 0.4% per A pF
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 1289.1.3.1-1899
Extent of Cracking: UG - Uncracked ' HG - Highly cracked

SC - Slightly cracked FR - Fractured
MC - Moderalaly cracked

Nots that NATA accraditation doss not cover
the performance of oocket nenatrometer readinas

Z\

NATA

N

ACCREDITED FOR

TECHHICAL
COMPETENCE

Approved Signatory: @ : /

NATA Accredited Laboratory Number: 528 Tustad: KT ean Pollock
This D Is bssued in aczordance with NATA's Checked: DP Laboratory Manager
eerediintion requirements. .

Accredited for complience with ISO/IEC 17025
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Form RO13 Rev July 2008

ABN 75 053 980 117 Gerbult QLD 4814
(/)] Dougias Paritners Mowa. fiEldiunees
y . | Fax:  (07) 4725 1224
Geotechnics - Environment - Groundwaler fownsville@douglesparters. com.au
RESULT OF SHRINK-SWELL INDEX DETERMINATION
Client : AECOM Austraiia 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: - 1of1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - alr dried . 0.2% Pocket 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 Molsture Content 227 %
Extent of soil crumbling 0.0 % Final Moisture Content 249 %
Moisture content of core 20.5 % _ Swell under 25kPa 0.2 %
0.4 l
0.4
‘0-‘3 \\
ey 03 ™~
£ I
£ 02 %
B _ \ ’ /
? 02
0.1 : \ /
1/
0.0
0 5 10 15 20 25 3
Moisture Contant (%)
SHRINK-SWELL INDEX Iss 0.2% per A pF
Description: Dark brown sandy clay
Test Method(s): AS 1289.7.1.1 - 2003, AS 1289.2.1.1 - 2005
Sampling Method(s): AS 1289.1.3.1-1899
Extent of CGracking: UG - Uncracked HG - Highly cracked
SC - Slightly cracked ; FR - Fractured
Remarks: MC - Modaralely cracked '

Note that NATA accreditailon does not cover
the pariormance of nocket penetromeler readinas

A Approved Signatory: @ W

NATA NATA Accredited Leboratory Number: 828 Testod: Kt Dean Pollock

v This Document is fssued i accontance with NATA'S Chockad: op Laburatory Manager
accrEomep Fgn  tocreditmtion requirencate,

TEGHNICAL  Accredited for complisnce with ISO/TEC 17025
COMPETENCH




CONE PENETRATION TEST | PROJECT:  Depariment of Primary Industes 1
CLIENT: AECCM Australla Ply Lid Paga 1of1
3 ralla -
LOCATION: o Abboil Bireet, Oonoonba DATE 1508412010
PROJECT No: 50888 SURFACE RL: 4.5m AHD
Cone Resistance Sleeve Frictlon ' - ", Friclion Ratio
qc (MPa) f5 (kPa) Ry (%)
sésn, B 10 20 El 40 5 0 10 200 300 400 500 A 9 2 468 810 o0
St Sabisatad iaaats it eaaarns) ENavioul .
™ oo "3 2o ab 4o so # .
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? SANDY CLAY: Very ST e 1—->

SILTY SAND: Medium Dense to Dense
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e ANA N
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a8 > [}
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=
9+ C)
<l 7
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{1 N
104 ) L 10
End al 10.60m /= 5.8 T0.60

REMARKS: Hola cava In at 1.05m - dry, GPS: 400304E, 7B66244N

1

Dale File: P:\50888 - OONOONBA, Factual Geolechnlcal investigation, DP) SHie\Gint or CPT logs\50888-1
Flotled Cone |D: CONE-1562 Type: 2 Standard

et | compavenimsas ~ L{/)) Douglas Partners

© 2003 Douglas Parinars Py Lid N
Geotechnics - Environment - Groundwafer




' CONE PENETRATION TEST

CLIENT: AECOM Australia Pty Lid

PROJECT No: 50888

Depariment of Primary Industries

off Abbott Street, Qonoonba

6

Pa

DATE
SURFACE RL: 5.4m AHD

geiof1

15/04/2010

Cane Resistance

Sleeve Friction

Friclion Ratio

9. (MPa) Iy (kPa) Ry (%)
Depth ?___1“‘____210__“_38____‘”____5'0 ? I(EID 2[110 AR - 0 2 4 6 10 Dopth
™ gh 1o 2o 30 40 350 s L i
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: >
_ = 5 /"“"D
1 \ BAND and SILTY SAND: Loose - Ly
¢,
" N = La
\ T - Medium dense below 2.5m depth
34 \ ( F3
S 9
4 E C,> La
(E = CLAYEY SAND: Medium Dense (o Dense |
5 - 1{.‘ 12 -5
Pz 5|
6 ([" SILTY CLAY: Hard i \ L6
g { -nr
o 12 g Lo
P
10+ i I‘wl
End al 1¢.80m gcl=4.6 1 ED
L1

REMARKS: BPS: 480175E, 7866302N

Dale
Plotted
Checked

ConePlot Verslon 5.8.1
© 20103 Douglas Pariners Ply Ltd

File: P:A50B8A - OONOONBA, Faclual Geotechnical nvesligatlon, DPI Slia\GInt or CPT logs\508B8-
Cone 1D; CONE-1562 Type: 2 Standard

(/) Douglas Partners

Geolechnics - Enviranment - Groundwater



CONE PENETRATION TEST FRGUECT DA e W CPT10
— Page 10f1
CLIENT: AECOM Australta : b
) LOCATION: gg Abbaolt Sireat, DATE 150472010
PROJECT No: 50B88 SURFACE RL: 3.75m AHD
Cone Resislance ' Sleeve Friction : . Friclion Ratio
qc (MPa) fy (kPa) Ry {%)
Depth tI} 1|G Zli'.'l 3[0 4'0 5]0 EI 1?0 2?0 3?0 4[]10 5('1|J — TWB D 2 A 6 8 10 Dapth
et == L e S R
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)i L B
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o é E Le
L L —from [
SILTY SAND: Loose to Medium Dense : (
End al 10.00m qg}= 10.6 wE
11 L1y

REMARKS: GPS: 480315E, 7B66B05N

T

Date Flle: P:\50B8B - OONOONBA, Factual Gaolechnical investipalion, DPI Slle\Gint or CPT logs\50B88-1
Ploited Cone |D; CONE-152 Type: 2 Standard

Checked ConePlol Verslon 5.8.1 ' , Doug’as P ar tner s

© 2003 Dauglas Pariners Ply Lid b N
Geolechnics - Enviranment - Groundwaler




CONE PENETRATION TEST s

13

Deparimenl of Pimary industries
CLIENT: AECOM Austrajia Ply Lid Page 10f4
H a 3
LOCATION;  off Abholf Strest, Qonoonba DATE SsiCaEGo
PROJECT No: 50888 SURFACE RL: 4.5m AHD
® . "
Cone Resislance Sleeve Friction Friclion Ratio
. Gc{MPa) Is (kPa) Ry (%)
ooy LB w4 @ w @ @ 4 I O T
[ o e e b e e o e e 5
(":_ o0 10 2o 38 48 50 e “:‘
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a [ L3
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5+ L 5
& t Ls .
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; 5 with bands of Hard SILTY CLAY ;
94 \\ \\g Le
| = g
> 4
104 e — 2 10
- f
5 [™ ™~
End al 14.60m ge[=7.3 060
11 \. "
REMARKS: GPS: 478087E, 786670BN
Dale File: PAS0BBS - OONODONBA, Factual Geotachnical Investigation, DPY Site\Glni or CPT (ogs\50888-1

Platted Cone ID; CONE-152 Type: 2 Standard

Checked ConaPlal Version 5.8.1
© 2003 Douglas Pariners Ply Lid

(/)] Douglas Partners

Geatechnics - Environment - Groundwalter



CONE PENETRATION TEST

CLIENT: AECOM Ausiralla Pty Lid

PROJECT:

LOCATION:

Dapartment of Prmary Induslrias

off Abbalf Streel, Donoonba

1

Pa

5

geiofi

DATE 1510412010
SURFACE RL: 3.6m AHD

PROJECT No: 50888

Friction Ratio

Cone Resistance Sleeve Friclion
g (MPa) T (kPa) Ry (%)
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REMARKS: Test pll excavated at sile [oliowing cpt and prior 1o groundwater measurement. GPS: 480115E, TBEGTG4AN.

Plotied Cone ID: CONE-162 Type: 2 Standard

Checked ConePlol Version 5.8.1
© 2003 Douglas Partners Ply Lid

Date Flle: PAS0DBBE - DONOONBA, Factual Geolechnleal Invesligalion, DPI Sie\GInt or CPT logs\50868-1

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler



c 0 N E P E N ETRATI o N TEST PROJECT:  Department ol Primary Industries 1 8
CLIENT: AECOM Ausiralla Pty Lid «foan EH
=} ralia
LOCATION;  off Abboll Street, Oonoonba DATE 1510412010
PROJECT No: 50888 SURFACE RL: 56mAHD
Cone Resislance Sleeve Friclion Friction Ralio
I (kPa) Ry (%)
[1] 100 200 300 400 500 0 2 4 6 B8 1 :
[T S T O (RS | th
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1" L1y
REMARKS: SWL: Cave n of CPT hole al 285m - dry. GPS: 479B44E, 7B65905N.
Date Flle: PASOBBA - DONOONBA, Faciual Geolechnical Investipation, DPI SHe\Ginl or CPT logs\50888-1

Plolled Cone ID: CONE-152 Type: 2 Standard

Checked ConePlol Verslon 5.8.1 ( ‘ Doug’as Partners

© 2003 Doup'as Partners Py Lid . B
Geolechnics - Environment - Groundwaler




CONE PENETRATION TEST

CLIENT: AECOM Australla Ply Lid

PROJECT:

LOCATION:

PROJECT Ho: 50888

Dapartment of Primary Indusirizs

off Abbott Sireel, Oenoonba

20

Pago1of1
DATE
SURFACE RL: 2.8m AHD

1510412010

Sleeve Friction

Depth
(m}

Cone Resistance Friction Ratio
qe (MPa) f T (kPa) Ry (%)
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5 e .
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REMARKS: GPS5: 479530E, 7867106N.

® 2003 Douglas Pariners Ply Lid

Date Flle: P:\50B888 - OONOONBA, Factual Geotechnical Investigation, DPI Ske\Gint or CPT logu\S0B88-
Cone ID: CONE-162 Type: 2 Standard

Plotled

Checked ConePlot Verslon 5.8.1

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler



CONE PENETRATION TEST . PROJECT: Depariment of Primary Induslries 22
CLIENT: AECOM Australia Ply Lid Ll
3 a s
LOCATION:  off Abbalt Streel, Conbonba DATE 1500472010
PROJECT No: 50888 SURFACE RL: 4.4m AHD
Cone Resistance Sleeve Friction Friclion Ralio
qc (MPa) fs (kPa) Ry (%)

Depth 0 _ 10 20 30 40 50 0 100 260 an 400 500 ) 6 2 4 & B 10 Degth
) LT AT T T T T T Soil Behaviour Type (m)
0. 00 1.0 2.0 3.0 4.0 50 . -

} 3 CLAYEY SAND: Very Loose q
: 30
. SILTY CLAY: Firm i
1 SAND: Loose to Medium Dense el ¥4 k1
2.4 2
3 L3
4 La
54 5
- Band of Very Leose SILTY SAND [rom
52mio54m
i SILTY CLAY: Firm il E
- Very Sliff below 6.2m
71 LT
:B Le
\é
- Hard below B.9m ) (7
94 E 9
-_' 7
f,
10 _{ 10
End al 10.60m ge=B.6 ) 1060
114 - L1t

REMARKS: SWL - Cave in of CPT hole at 3.2m - dry. GPS:; 479881E, TBGE804N

Date Flia; P:\50388 - DONOONBA, Factual Geotechnical Invesiigation, DPI Site\Gint or CPT fogs\50888-2,
Plolted Cone ID: CONE-152 Type: 2 Standard

T | s (/)] Douglas Partners

@ 2003 Douglas Pattners Pty Lid _ .
. Geolechnics - Environment - Groundwater




CONE PENETRATION TEST

CLIENT: AECOM Australia Ply Lid

PROJECT No; 50888

Department of Primary [ndustries

off Abbott Streat, Oonoconba

27

Page 1 of 1

DATE 1510472010
SURFACE RL: 4.1m AHD

Cone R‘-eslslanc;e

Sleeve Friction Friction Ratio
0 (MPa) fy (kPa) Ry (%)
0 10 20 30 40 50 0 100 200 0 2 4 6 8 10
Depth L 1 1 y 1 ] [l { 1 N b 1 Oeplh
S i et R e Soil Behaviour Type
(':_) do 10 20 30 40 so ° ¥ f':)
e L g CLAYEY SAND: Loose [\
D (“;
14 - Very Loose below 1m depth ?( 1
7 >
120 5
SILTY SAND: Medium Dense then Very
Loose
2 = i 2
SANDY GLAY: Firm to SUil = }
> F3
q
as0
SILTY SAND: Very Loose to Loose K/
- 450 e
SILTY CLAY: Very Still o Hard 7
| ; | il [
# 7 SILTY SAND: Medium Dense’ i 5
L - 5.60
SILTY CLAY: Generally Hard
i ' H .
3
b
> p
74 ¢ L7
SS
B
] J !
e i <l
: SAND: Medium Dense ol .
T 9.40 N
— SILTY CLAY: Hard é‘
10 }/ Lo
=y q
End al 10.60m gg{=6.2 060

REMARKS: GPS: 4B0447E, 7866818N

Dale
Plotled
Checked

ConePlof Verslon 5.6.1
© 2003 Dcuplas Partners Pty Lid

File; P:\S0888 - OONOUONBA, Fatiual Geolechnical Investigation, DPI SHe\Gint or CPT loga\50868-
Cone |O: CONE-152 Type: 2 Standard

(/) ) Douglas Partners

Geotechnics - Environment - Groundwaler



co N E PEN ETRAT!O N TEST PROJECT: Department of Primary Indusiries 28
Page1af i
CLIENT: AECOM Australia Ply Lid '
Y LOCATION: - off Abholt Street, Oonoonba DATE 50412010
PROJECT Mo: 50888 SURFACE RL: 3.4m AHD
Cone Resistance Sleeve Friction Friction Ralio
q. (MPa) fs (kPa) Ry (%)
4] 10 20 30 4n 50 @ 100 200 300 400 500 0 2 4 & B 10
] L L.+ 1 1 | Doplh
ET.:; Ir-—~‘;--‘""r"-~-:*"":----: : . : * ! Sail Behaviour Type “:f
0. 00 1.0 20 30 4.0 50 _ e
f _____ 5 == CLAYEY SAND: Loose )
= i } : - Very Loase below 0.3m depth
2 : 3
" I o SILTY SAND: Very Loose il B
i D
/ :
1
! d
2 : L2
<§
e b
280
CLAYEY SAND and SAND: Dense o Very q
3 Dense then Medium Dense =
' .
<
\“P' GLAVEY SAND: Dense lo Vory Dense | D
=
1 <
4 L&
1 <
L <
<" i i . ™
End at4.f0m qc 4271 410
5 S
& 6
74 7
LY B
9+ 5
10 L 10
114 |-u

REMARKS: GPS: 480020E, 7867222

Dale Flle: PA50888 - DONQONBA, Faclual Geotechnical investigation, DPI Siie\GInt or CPT logs\50888-
Plolted Cone I0; CONE-152 Type: 2 Standard

A (/)] Douglas Partners

© 2003 Douglos Pariners Ply Ltd il i
ougins Pennars Ply Geolechnics - Environment - Groundwater




CONE PENETRATION TEST

CLIENT: AECOM Australla Pty Lxd

PROJECT: Depariment of Pimaty Indusiries
LOCATION:  off Abboll Strest, Oonoonba

PROJECT No; 50888

29B
Page1of1

DATE 150412010
SURFACE RL: 0.4m AHD

Cone Resislance Sleeve Friction Friction Ratio”

q: (MPa) Ty (kPa) Ry (%)

o 10 20 30 40 50 0 100 200 306 400 500 D 2 4 6 8 10

e Nk et ek e I : ' ; Soil Behaviour Type e -
o oo 10 20 30 45 &0 “':’
= SAND and CLAYEY SAND: Very Loose lo \\
Loose
2 (3
= CLAYEY SAND: Medium Dense then Very i z
o — + Dense Ly
e U
End at 1.p4m . =186 iH

2l L2
= F3
41 4
51 -5
64 L&
7 Ly
B4 le
9 Lo
10+ 10
14 L1t

REMARKS: GPS; 479879E, 7867281N

Date,
.| Platted
Checked

CanePlol Verslon 5.8.1
© 2003 Douplas Pariners Pty Ltd

Flle: PAS088B - OONOONBA, Faclual Geatechnical Investigallon, DPI Site\Gint ar CPT logs\508882!
Cone |1D: CONE-152 Type: 2 Standard

({) ] Douglas Partners

Geotechnics - Enviranment - Groundwater



CLIENT: AECOM Australia Pty Lid

CONE PENETRATION TEST

LOCATION:

+

PROJECT No: 50888

PROJECT: Department of Primary Indusirias

off Abhott Stresl, Oonoonba

30

Page 1 of ¥
DATE 150472010
SURFACE RL: 4m AHD

Cone Resistance Sleeve Frictfon Friction Ratia
g (MPa) fs (kPa) Ry (%)
0 0 20 0. 4 50 0 100 200 3P0 400 500 . 0 2 4 6 8 10
. i ' T ; 3 Y ’ . . : : Soll Behaviour Type e
e N R
™ oo 1 o 30 an =0 ol
CLAYEY SAND: Very Loose 015 ]
¢l CLAY: Siff ~
o A1
__________________ SAND and GRAVELLY SAND: Loose | |/ |
1+ - Medjum Dense below 1m 1
\ - Dense below 1.8m
2 L2
<
j ;
34 Ay C\\ 110 K
L —= CLAYEY SAND: Very Dense ‘ LC’
= N
End at 3.6Bm .4 33.2 kL
4- 4
54 5
a4 -6
7 L7
8- Le
9+ 1
104 10
11- 11
REMARKS: GPS: 479987E, 7667360N
Date Flle: P:ASQOBB3 - OONCOONBA, Factual Geolechnical Investigation, DPI Sile\Gint or CPT Jogs\508B!
Plotled Cone ID: CONE-152 Typo: 2 Standard
Checke — (/) } Douglas Partners

© 2003 Douglas Partners Ply Lid

Geofechnics - Environment - Groundwater



°

CLIENT: AECOM Auslralia Pty Lid

GCONE PENETRATION TEST

PROJECT: Depariment of Primary Industrias

LOCATION:  off Abbolt Street, Oonocnba

PROJECT No: 50888

31

Page 10l
DATE 15/0412010
SURFACE RL: 5m AHD

Cone Resistance

Sleeve Friclion

qc (MPa) 1s (kPa)
o 10 20 30 40 50 0 100 300 400 500
Depth | 1 1 1 ! 1 [ t I i ]
e e B B L T

Soil Behaviour Type

Friclion Ralio

Ry %)
D 2 4 & B 10
| I TN G T——

o 0.0 1.0 20 3.0 4.0 5.0
1 ] SAND: Very Loose o Loose
= a o0
' P SILTY SAND: Very Loose : N
‘ -
("- ?
24 3 (

SAND: Loose fo Medium Dense

2.70

CLAYEY SAND: Medium Dense

<

- Loose below 5.3m

4.80

\'Ad \I'\/‘\./

A

SAND: Medium Dense lo Dense

5.60 t/
B.00

CLAYEY SAND : Medium Dense {o Dense
(FROBABLY CEMENTED)

AJ

CLAYEY SAND: Loose to Medium Dense

]
If
&

) ™

16.75

e

5.

S A

SAND: Medlum Dense 1o Dense

- (

Depth
{m)

1

End at 10.60m qcf= 141

060

REMARKS: GPS: 480122E, 7867386N

Plolted Cone ID: CONE-152 Type: 2 Standard

Checked

ConePlol Version 5,8.1
® 2003 Duuglas Partners Ply Lid

Dale Fila: PASDBEB - DONOONBA, Faclual Geolachnlical Investigallan, DPI SHe\Glat or CPT |ogs\50888-3

(/)] Douglas Partners

Geolechnics - Environment - Groundwater



CONE PENETRATION TEST

CLIENT: AECOM Auslralia Ply Lid

PROJECT:  Deparimenl of Primary indusiries
LOCATION:  off Abbolt Strest, Oonaonba

PROJECT No: 50888

33

Page1of1
DATE

SURFACE RL: 3.4m AHD

15/04/2010

Cone Resislance Sleeve Friclion Friclion Ratio
qc (MPa} fs (kPa) Ry (%)
— _ 1.11 _ -2}1_ _ _:a'u _ _49“ _ “5rn 0 100 200 30 400 500 ol Behaviout Troe 0 2 4 68 8 0 o
™ go w20 30 4o so - ol
CLAYEY SAND: Very Loose 2
{l.. B
JAy 1 . SILTY SAND: Loose s 1
m——— g SILTY CLAY: Very St i j
. ,
R e 110 =l
' SAND: Medium Dense (
2= — P L2
3 <\ 5 L3
4 C 1
8 SILTY SAND: Very Loose to Loose =
5 6\ 5
o4 L B.00 [}
™ SILTY CLAY: Hard 5
\.__\’ K)
T+ /,_\ T
\ 4 }
— =
(’ < SILTY SAND: Medium Dense il I
) L‘ }5\ "’
8.20
R e CLAYEY SAND: Medium Dense
P I }
9 b A &
f-' 14 /
. SILTY SAND: Generally Medium Dense Z
10 ‘é é L]
(-—"'::' O Eem— = L
End o 10.60m Qo= 4.1 055
11 L "
REMARKS: GPS: 4B0375E, 7B67598N
Date Flie: P:AS0HBE - OONOONBA, Faciual Geatechnical Investigation, ORI Slie\GInt or CPT logs\5088
Platted Cone |D: CONE-152 Type: 2 Standard
i (/)] Douglas Partners

@ 2003 Doupglas Pariners Pty Ltd

Geolechnics - Environment - Groundwater



GON E PENETRATION TE ST . PROJECT:  Depariment of Primary Industries 35
Page 10f 1
CLIENT: AECOM Australia Py Ltd '
LOCATION; off Abbott Street, Oonoonba DATE 150412010
PROJECT No; 50888 SURFACE RL: 2.6m AHD
Cane Resislance Sleeve Friction Friction Ratio
qc (MPa) Iy (kPa) Ry (%)
10 20 3n 40 50 0 100 200 300 400 500 o 2 4 § B 10
1 3 . (e
e S s A wil s R T ' ' : ' o Siil Behaviour Type e
5. 00 1.0 20 40 50 b
[y 3 SILTY SAND and CLAYEY SAND: Very
= Loose to Loose
i
1 : 7 J L1
{ SILTY CLAY: Saf 1
H
}
24 l 2
'
. - Stiff below 2,7m depth :
. \ ’
4
{ 2
B
: {
- > - Hard below 3.7m depth {;'
44 e L L4
-’/
SAND: Laose A (
h““} SILTY CLAY: Hard = “‘*>
51 z } N 8
B ( { L6
|~ 0.0
CLAYEY SAND: Loose
! R I R I . "w SILTY GLAY: Hard R k}
— N
J
71 R 7
[i
e CLAYEY SAND: Very Dense [
>
=] -
<\' f: - Medium Dense lo Dense below 7.5m
{
End al 7.84m ge=19.3 T8
8/ Le

REMARKS: GPS: 4BD366E, 7B67355N

.| Date:
Plotted
Checked

Flle: P:AS0BAB - DCONOQNBA, Faclua) Geolechnleal Invesligation, DPI SitelGint or CPT logs\SDBBS
Cone ID; CONE-152 Type: 2 Standard

—_—— | (/) ) Douglas Partners

© 2003 Douglas Pariners Ply Lid =
Geotechnics » Environment - Groundwaler



co N E P E N ET RATI 0 N TE ST PROJECT: Department of Primary Industries 38
— Page 1of 1
CLIENT: M Ausiralia Pty Lid LOCATION:  off Abbatt Street, Donoanba i N
PROJECT No; 50888 SURFACE RL: 3.3m AHD
Cone Reslslance Sleeve Friction Friclion Ratio
q: (MPa) fy (kPa) Ry (%)

e LB B W 4 W) w ap W W 2348 8% o
o) Soil Behaviour Type .
(B .

SILTY SAND: Loose 3 "
0.50 {
CLAYEY SAND: Very Loose to Loose ]

120

3,
',
b
1

SAND: Medium Dense then Very Dense

1 [

SILTY SAND: Very Loose lo Loose

[~
< SANDY CLAY: Hard S5 i=’
—-'—'-—-.—-
b s SILTY SAND: Medium Dense = / Ly
<7 <’r
‘-._-‘_-_-__- 4
z CLAYEY SAND: Medium Dense to Dense 48 }
- :
= >
] 15
| - Medium Dense below 5.2m )
R Sy
—]
===

o,

N\ ol T

__________________":::2 by
B < ] - <
= CLAYEY SAND: Dense (PROBABLY e
g : CEMENTED) L
:E| ™~ B
X
Endal 8.02m g 16.8 GRF]

REMARKS: GPS: 480320E, TB67183N

Date
Plallad
Checked

Flle: P:\50888 - OONOONBA, Foctual Geolechnical Investigation, DPI Site\Gint or CPT logs\5088
Cone ID: CONE-152 Type: 2 Standard

it (/)] Douglas Partners

© 2003 Dougles Partners Ply Lid - _
Geotechnics - Enviranment - Groundwater



CON E PEN ETRATION TEST PROJECT: Department of Piimary Indusitios 391 ’
Page1of1
CLIENT: AECOM Australla Pty Lid LOCATION:  off Abbolt Street, Donnonba - TG
PROJECT No: 50888 SURFACE RL: 2.6m AHD
Cone Resistance Sleeve Friction ' Fiiction Ratio
ac (MPa) fa (kPa) Ry (%)
0 10 20 an ap 50 0 100 200 300 400 500 0D 2 4 & B 10
Depth . ; I (O (O S S
L] L Sol Behaviour Type D
0, 00 10 20 3.0 4.0 5.0 ; 1
; }’ SILTY CLAY: Firm to Stiff —
"';i
= } ;
1 / - 5of below 0.9m \\ i
| { =,
2 - - /J"-
T SAND: Very Loose lo Loose
1—‘":.
3%
z ks L 2
B
t
J
{
%
* L3
-
JI,
J
a T 2 La
- Loose below 4.2m

CLAY: Soll e ~5

CLAYEY SAND: Loose 1o Medium Dense | - q

-5

/ey

SAND with some GRAVELLY SAND:
Medium Dense {o Dense

7.70 K

CLAYEY SAND: Medium Dense

SILTY SAND: Loose to Medium Dense 2

A,

D i Y, VR SN Y

o

End al 10.60m gef= 4.7 - -

REMARKS: GP5: 479888E, 7867411N

Dale Flin: P:\50888 - OONOONBA, Faciual Geotechnical Investigation, DPI Site\Gint or CPT logs\S0888-.
Plalted Cone |0: CONE-152 Type: 2 Standard

S B (/)] Douglas Partners

© 2003 Douglas Pariners Pty Lid = .
Geotechnics - Enviranment « Groundwater




Douglas Partners Pty Lid 2/56 Pilliinton St

( ' ABN 75 053 980 117 Garbutt QLD 4814
) 1 Douglas Partners | u:rumons Phone (074775 966
o utt QLD s
Geotechnics - Environment - Groundwaler | Goen QLD 4814 OO, K PO

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

© 2006 DouGLAS PARTIERS PTY LTD

FoauNoRODZ AEV 7 OF ISSUEJULY 2008

SHRINKAGE TESTS
Client: AECOM Australia Pty Ltd Project No: 50888
: Report No: T10-298
Project: Factual Geotechnical Investigation Report Date:  13/056/2010
Date Sampled: 16/04/2010
Location: Oonoonba DPI Site Date of Test:  10/05/2010
Page: 1 of 1
TEST DEPTH - We Wy We Pl LS
LOCATION (m) DESCRIPTION CODE o % % % %
Pit 2 0.5-0.95 Dark brown sandy gravelly silt 25 235 26 21 8 4
Pit4 0.5-0.95 Grey orange slightly sandy clay 25 18.5 40 17 23 8
Pit 4 1.5 Dark brown sand 2,5 20.0 22 NP NP 0
PitB 1.0 Oranée brown sand and silty clay 2,5 11.6 33 15 18 10
Pit8 2.0 Yellow brown slightly silty sand 2.5 16.0 23 NP NP 1
Pit 12 0.25 Dark brown black siit and sand 2,6 16.6 23 22 1 3
Legend: Code
We Field Molsture Content Sample history for plasticity tests
W, Licquid limit 1 Air dried
We Plastic limit 2. Low temperature (<50°C) oven dried
]| Plasticity index 3.  Oven (105°C) drled
LS Linear shrinkage from liquid limit condition (Mould Ienglh 250mm) q, Unknown
Test Methods: Method of preparation for plasticity tests
Moisture Content:  AS 1288 2.1.1 5. Dry sieved
Liquic Limit: AS 12893.1.2 6. Wetl sieved
Plastlic Limit: AS 1289 3.2.1 7. Natural
Plasticity Index: AS 1289 3.31 :
Linear Shrinkage:  AS 1289 3.4.1 *Specify if sample crumbled CR or curled CU

Sampling Method{s): Sampled by Townsvllle Englneering Department

Remarks:

Z\

NATA NATA Accredited Laboratary Number: 828
This Document Is issued in accardanca with

NP - Nonplastic

Approved Signatory: /p{
@Pﬂ/ﬂ

Testad: KT Dean Pollock

Cheched: DP Laboratory Manager

NATA's aceradilation requirsments.

ACCREDITED FOR

TEGHNIBAL
nunETEMSE

Accradiled for compliance with ISD/IEC 17025



© 2008 DOUGLAS PARTHERS Py LT

FoRMMNG RDUZ REV 7 OF IS3UE ALY 2008

Douglas Partners Ply Litd 2/58 Pilkinton St

ABN 75 053 880 117 Garbult QLD 4814
(/)] Douglas Partners |.semos e Graman
» 5 G D 48 8
Geatechnics - Environment - Groundwater | Somutt QLD 4814 S LR I

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

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: W, Wp Pl S
LOCATION | (m) WS GREION CODE | o' | o | o | % | %
Pit 12 0.75-1.2 Orange brown sand and silt 2,5 257 23 20 3 3
Pit17 1.0 Light brown silty sand 2,5 223 | 37 NP NP 0
Pit17 1.5-1.85 Dark brown sandy clay 2,5 227 28 21 7 5
Pit25 0.3 Brown sand with some gravel 25 341 28 NP NP 0
Pit 26 0.6 Brown sand : 25 6.3 31 NP NP 0
Legend: ‘ Code )
Wr Field Moisture Conlent Sample history for plasticity tests
W, Liquid Iimit 1. Alr dried
We Plastic limit ; 2. Low temperature (<50°C) oven dried
PI Plasticity index 3. Oven (105°C) dried :
LS Linear shrinkage from liquid limit condition (Mould langth 250mm) 4. Unknown
Test Methods: ' Method of preparation for plasticity tests
Moisture Content:  AS 1289 2.1.1 : 5. Dry sieved
Liquid Limit; . A512853.1.2 6. Wet sleved
Plastic Limit: AS 12898 3.2.1 7. Natural
Plasticity Index: AS 1289 3.3.1 ' :
Linear Shrinkage:  AS 1289 3.4.1 *Specify if sample crumbled CR or curled CU

Sampling Method(s): .Sampled by anhsville Engineering Department

Rermarks: NP - Nonplastic

Approved Signatory: .

Testad: KT ean Pollock!
Chached: DP Laboratory Manager

NATA NATA Accredited Laboratory Number: 828

This Document Is [ssued In accordanca with
NATA's eccradilalion requirements,
Accredited lor compllance with ISOHEC 17025

ACCEDNED FUR
TECGHNICAL

rAMDETEMNS



Douglas Partners

Geotechnics - Environment - Groundwaler

Douvglas Partners Pty Ltd 2/56 Filkington Street

ABN 75083 980 117 Garbult QLD 4814

Phone O7 4779 D866
Fax: 07 4725 1224
lownsville@douglaspariners.com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

Client :

Project :

Location :
Test Location :
Depth / Layer :

AECOM Australia Pty Ltd Project No. :
_ A Report No. :
Factual Geotechnical Investigation Report Date

Oonoconba DPI Site Date Sampled: 16/04/2010
Pit 2 Date of Test:  12/05/2010

0.5-0.95m Page:

50888
T10-283
: 13/05/2010

10of1
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AUSTRALIAN STANDARD SIEVE APERTURES
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0,001 0.01 0.1 1 10 1000
Parlicle Size (mm}
CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES
Fine | Medium | Coarse Fine | Medhaml Coarse Fine ‘ Medium l Coarse
T 1 ) L] T ]
0.006 ooz o2 L] 60 20
0,062 0.06 20 &0

Description:
Test Method(s):
Sampling Method(s):

Method

Ramarl

of Dispersion:

oy

C AN

NATA

N

- This Document s ssued in secordmnce with NATA's Tested: KT
ACCREDITED FOR

sccreditation requirements. .
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50888
T10-293
: 13/05/2010
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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 |

‘Dnm::rlrlz-

NATA Approved Signatory:

v NATA Accredited Loboratory Number: 828
e This Document Ix issued In necordance with NATA's Tesiod! K

ACCH! Fi 1
sccredilation rrquiremants. Checked: o

gﬁﬁygﬁﬁ'ﬁ Accrediled Far compllonce with 1ISO/IEC 17028

)

Dean Pollock
Laboratory Manager
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Douglas Partners Ply Lid 2/56 Pllkinton 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: T10-301
Project: Factual Geotechnical Investigation Report Date:  13/05/2010
Location: Oonoonba DPI Site Date of Test: 13/05/2010
Page: 10of1
SAMPLE DEPTH : WATERTYPE | WATER | CLASS
i (m) ‘ DESCRIPTION - TENP ~
Pit 2 0.5-0.95 | Dark brown sandy gravelly silt Distilled 26 6
Pit 4 0.5-0.95 Gray orange slightly sandy clay Distilled 28 5
Pit4 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
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 ean Pollock
A - | cnecked: pp Laboratory Manager

NATA NATA Accredited Laboratory Number: 828
This Document Is Issued In accordanca with
NATA's eccreditallon requirements,

accrepnen ron  Accrediled for campliance with 1SONEC 17025

TECHNICGAL
COMPETENCE



Douglas Pariners Pty Lid 2/58 Pllinton St

ABN 75 063 980 117 Garbult QLD 4814
(/)] Douglas Partners |srimos Phons (07) 4779 9865
Geotechnics - Environment - Groundwater | pocata e ey 1ot

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: Oonoonba DPI Site Date of Test:  13/05/201 0‘
Page: 1 of 1
SAMPLE DEPTH WATER TYPE | WATER | CLASS
il (m) DESCRIPTION T5lip NG
Pit12 0.75-1.2 Orange brown sand and silt Distilled 26 6.
Pit 17 1.0 Light brown sand | Distilled 26 B
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):

Remarks:

\

Sampled by Townsville Engineering Department

Approved Signatory: ‘ /%

Tesled: KT an Pollock
Checked: DP ' Laboratory Manager

NATA NATA Accrediled Laboratory Number: 828

This Dacument is Issued In accordanca with
NATA's accreditation requirements, ‘
accaennen ror  Accrediled far compliance with 1SO/EC 17025

TECHNICAL
COMPETENCE

3
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Douglas Pariners Pty Lid 2/56 Fltkington Street
ABN 75 053 880 117 Garbult QLD 4814

( ' Douglas Partners | Phone (07) 4779 9866

. r Fax: 07) 4725 1224
Geotechnics - Environment - Groundwaler fmm@ﬂrmf,:smm. com.au

RESULT OF SHRINK-SWELL INDEX DETERMINATION

Client : ; AECOM Australia Pty Ltd : Project No. : 50888
' _ ' Report No. : T10-294
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 : Pit 2 _
Depth / Layer : 0.5-0.95m Page: 10f1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 1.3 % Pockel penetrometer reading 200 kPa
. at initial meisture content
~“vrinkage - oven dried 20 %
_ 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 soll crumbling 0.0 % Final Moisture Content 24.8 %
Moisture content of core 21.2 % Swell under 25kPa -0.3 %
2.5
2.0
T 15 \\
(=
E N
n 1.0 ‘-\
0.5 -
0.0 . - V

0 5 10 15 20 25 a0
Maisture Content (%)

SHRINK-SWELL INDEX Iss 1.1% per A pF

Description: Dark brown sandy gravelly 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 CGracking: UC - Uncracked HC - Highly cracked
SC - Slightly cracked FR - Fractured

Remarks: MC - Moderately cracked

. Nole that NATA accreditation does not cover

{he performance of nockat nanetromater readinos

A Dpodrd”

Approved Slgnatéry:
) NATA NATA Accredited Loboratory Number: 828 Testad: KT . Dean Pollock
v This Document is lssued in nccordanco with NATA's Chackad: DP Laboratory Manager
aceredltation requirements. :

ACCREDITED FOR
TECHNIGAL  Accredited for complience with ISO/TEC 17025
COMPETENCE
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Dougilas Partners Pty Lid 2/56 Pilkington Street
ABN 75053 980 117 Garbutt QLD 4814

(/)] Douglas Partners Phons. (074779308

. Fax: 07) 4725 1224
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RESULT OF SHRINK—SWELL INDEX DETERMINATION

Client : AECOM Australia Pty Ltd Project No. : 50888
' ' Report No. : T10-296
Project : Factual Geotechnical Investigation Report Date : 1:_3!0512010
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 % Packet penetrometer reading 140 kPa
at initial moisture content
Shrinkage - oven dried 1.2 %
' Pocket penetrometer reading 110 kPa
Significant inert inclusions R % at final moisture content
Extent of cracking Initial Moisture Content 18.5 %
Extent of soil crumbling 0.0 % Final Moisture Content 2186 %
"Moisture content of core 19.8 % Swell under 25kPa 0.0 %
1.4

1.2 ———
1.0 b
0.8 \
S

0.0 \ Xas

0 5 10 15 20 25
Muoistura Content (%)

SHRINK-SWELL INDEX Iss 0.7% per A pF

Strain (%)

Description: Grey orange slightly sandy clay

Test Methaod(s): AS 1289.7.1.1 - 2003, AS 1288.2.1.1 - 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 - Moderalely cracked

Nota that NATA accredilation does nol cover
the oarformancs of pocket penetromeler readinas

A Approved Signatory: @
NATA NATA Accredited Laboratory Number: 828 Tosted: KT Dean Pollock
v This Document s issued in secondance with NATA'S Chatkad: be Laboratory Manager

apcrenmen pop | Meerediltion requirements,
TECHNICAL  Accredited for compllamce with ISO/TEC 17025
COMPETENCE :
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RESULT OF SHRINK-SWELL INDEX DETERMINATION

2008 Doudtas Partnars FivLid

Form RO13 Rav July 2008

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 12 '
Depth / Layer: 0.75-1.2m : Page: 1of1
CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 0.6 % Pocket penetrometer reading 170 kPa"
at initial maisture content
~rinkage - oven dried 07 % s 7
Packet penetrometer reading 110 kPa
Significant inert inclusions 0.0 % at final molsture content
Extent of cracking Initial Moisture Content 25.7 %
Extent of soll crumbling 0.0 % Final Moisture Content 28.8 %
Moisture content of core 26.4 % ‘ Swell under 25kPa 0.0 %
0.8
0.7 |
u‘-B -\-h_—-‘-*'—"\
—~ 05 ' T
£
E 04
£ ,
“ 03
0.2
0.1
0.0
0 5 © 10 15 20 25 a0 a5
Maisture Content (%)
SHRINK-SWELL INDEX Iss 0.4% per A pF
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
SG - Slightly cracked FR - Fracturad
Remarks: MC - Moderately cracked

Nots that NATA accraditation dess not caver
the parformanca of oockat penstromelar readinos

Approved Signatory: @ z
NATA Accredited Laboratory Number; 828 Tasied: K ean Pollock
v This Dogument s lsued In accordance with NATA'S Checked: Dp Laboratory Manager -

ACCRAEDITED FOR accreditution requirements.

CEOMGAL  Accmdited for compliance with ISO/TEC 17025
COMPETENCE




Douglas Pariners Pty Lid
ABN 75 053 880 117

2/56 Plikington Street
Garbutt QLD 4814

Fhone (07) 4779 9866
Fax: {07) 4725 1224
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(/)] Douglas Partners
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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 : 1.5-1.95m Page: 1of1

CORE SHRINKAGE TEST SWELL TEST
Shrinkage - air dried 0.2 % Pocket 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 22.7 %

Extent of soil crumbling 0.0 % Final Moisture Content 249 %

Moisture content of core 20.5 % Swell under 25kPa 0.2 % .

£ 40U UDUOUS MAMNEMN FIV LD

FOMTN HUTE HBVI JUN ZUUG

0.4
04 l\
0.3 <<
= 0.3 \\
£ 02 = = \
: \/
w02 \ /
0.1 ' - /
o1 \V
0.0
i} 5 10 15 20 25 a0
Molstura Content (%)
. SHRINK-SWELL INDEX Iss 0.2% per A pF
Description; Dark brown sandy clay
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 - Fraclured
Remarks: MC - Moderately cracked
Noia that NATA accreditation does not cover
the performanca of nocket banetromater readinas
hﬁ y Approved Signatory: W/W
NATA Accredited Luboratory Number: 828 Testad; KT Dean Pollock
v THisD is anuedin Wil NATA'S Checkod: P Laboratory Manager.
weoreditntion

ACCREDITED FOR
TECHNICAL
COMPETENCE

Accredited for compliance with ISOEC 17025



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd
PROJECT: Oonoonba DP!
LOCATION: Qonoocnba

-PIT No: 2

SURFACE LEVEL: 4 AHD
EASTING: 486410 PROJECT No: 50888
NORTHING: 7867010 DATE: 16 Apr 10

DIP/AZIMUTH: 90°/—- SHEET 1 OF 1
Description B Sampling & In Silu Testing -
| Depth Em = o Dynamic Penetromsler Tesl
& (m) of B3 E; =1 'E. &esults P g {blows per 150mm)
Strata O |Fla|3 i 5§ 1w 1\ m
FILLING - Light brown silly clay; M<<Wp o
o D2 pp 80-120 kPa
L [ SILTY CLAY - Very sliff brown silly clay; M<<Wp -
0.35 H .
SANDY GRAVELLY SILT - Medium dense dark brown 0.4 pp 150-240 kPa : !
sandy gravelly silt; fine to coarse grained sand fraction; : :
humid 05 pp 100-220 kPa
oss P
SILTY CLAY - 51iff to very stiff yellow brown silty clay ! :
wilh same fine grained sand; M<Wp 0.76 pp 200-290 kPa : :
0.96 : N
B o i :
12 /4 : P
SILTY CLAY - Very stiff dark brown silty clay with a LA A : : : :
trace of fine grained sand; M<Wp / : & i ‘
i ; : : :
%% T
/ S TN
/ : 2 3 i
/ 2 3
1/ : : : :
/ I
g’ : : : :
19 1214 ; : : :
“| CLAYEY SAND - Medium dense grey orange clayey ,"‘/. /". : : - :
M2 sand; fine to coarse grained sand fraction; damp 7, L2 ; 3 :
L, 7 1 : : : :
%5 I : i : :
(.7, : SN N
/4 : H : :
ey %y 2.25 pp 140-230 kPa ; : : :
e % g S
7 L /‘ ;i : 4 2
W : : 3 s
[/, 7] uso A
he S -
’ ks A
' %y 27
L) ; : : :
g A
r roEs H : ! :
b % : : ; :
bela 3D A . : : :
Pit discontinued at 3.0m depth - limit of investigation ! ; ;
[ P
i I
RIG: John Deere 3155J excavator with 450mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: No free groundwater observed ) O Sand Penelrometer AS1289.6.3.3
REMARKS: ® Cone Penstromeler AS1288.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED ~
B Difkives sampin B Eots imetioy etecir wsnof VI '-
\lals
- e —! [{/)) Douglas Partners
- Watar sampfa o e
C__Com dilfing D Wolersorp ¥ Walerlevel Date: /2 31 O Geotechnics - Environmeni - Groundwaler



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: Oonoonba NORTHING: 7887077 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Tasting
_i| Depth ol = B| DynamicPenstrometer Tesl
Z| “tm) of o] E % =1 qulls & g {blaws per 150mm)
Strata Q | a E omments ] 10 15 20
SILTY CLAY - Soft lo firm dark brown silty claywitha |44, : :
trace of fine to medium grained sand: M<Wp /1 / : :
1 / A
0 .
O3 SILTY GLAY - Fiem dark brown biack slly ey wiha  |/1,/}/ P
trace of fine to medium grained sand; M<Wp A 2 :
. o i
O3 SLIGHTLY SANGY CLAY - Siiff to very stiff grey e e L PooE
orange fine io medium grained sandy clay; M<Wp /
;i;; 0.85 i1 i i
-1 i 1 : . ‘
SAND - Medium dense grey dark brown fine locoarse |+ 77" : ; :
grafned sand; ; : :
o w2} D |15 b i
i Pit discantinued at 1.6m depth due lo pit wall collapse )
25 BN B
-2 L2
°a -3 : :

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

WATER OBSERVATIONS: Groundwater seepage at 1.56m depth
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Augersample gp Paockel pensimmetar (kPa) GHEAED
0 Distubed sample i Phoeto lonisation dolector Inlials:
B Hulk sampl §  Standard penelefion test niials:
I& "I;:'Jbl:rsnmpl? {xmm dia,} CL gﬁﬂrl%llid 51.{:29!}11 I6{50} MPa
ator sampla 'ane (kPa WLyt
c Curudriln':!;_ D Walerseep ¥ Waleriavel pate;/7 J - 1D

LOGGED: Lynch

O Sand Pepetromeler AS1280.6.3.3
B Cone Penetromeler AS1288.6.3.2

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL: 4.5 AHD PIT No: 8
PROJECT: Oonoonba DPI EASTING: 480175 PROJECT No: 50888
LOCATION: Oonoonba NORTHING: 7866897 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
o Sampling & In SHu Testing
_s| Depth DesetRlan Eo = G| Dynamic Penelrometer Tes!
&| “(m) of ] 9 a % ‘E. esulls & £ {blows per 150mm)
Strata o 2 8 8 omments o w
FILLING - Dark brown ar ay sllghliy clayey silly fine to :
medium grained sand; : : :
o SILTY SAND ~ Medium dense crange brown silty fine
lo medlum gralned sand with some clay; humid 0.2 pp 250-380 kPa : :
s .
' SAND AND SILTY CLAY - Madium densa lo s : :
dense/very sliff orange brown sand and silly clay; fine 0.6 pp 320-420 kPa : : :
to medium gralned sand fraction; humid/M<Wp ] : : :
t H 0 D | 10 PP 210-270 kPa
e SLIGHTLY SILTY SAND - Medium dense yellow brown | ;.i .1 1.25 No sampla ratalnad
fine to medium gralned sand; damp - ‘3 : : : H
' 11 uso
i
2heli b . § =z
- grading 1o wet below 1.8m depth l | l : :
L L ||| D |20 5 @ ] i
i
L
iy
N gNN S
iy NN
b L
i ¢ 1
s
3 3 Ll ptag 3 : i
i PIl disconlinued al 3.0m depth - limit of Invesligation I R R

RIG: John Deere 3155J excavator wilh 4$0mm wide toothed bucket

LOGGED: Lynch

WATER OBSERVATIONS: Groundwaler seepage at 1.8m depth

REMARKS:
SAMPLING & IN SiTU TESTING LEGEND CHECKED
A Augersample | F’p Potkel penalmnelar(l\Pnl
D Disthed lnmplu ID Pholo ionlssilon d malmqﬂ
E %‘:Ihru nmpla (x mm dll ) PL E:'lm’ l'nlfdp:l?:x];m islsm MPa
w {er 8o Shear Vane (kPa! W M
c l':u‘ra !ﬂg b Waler seep ; ,l Walar level Date:f—? J-io

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

(/)] Douglas Partners

Geolechnics - Environment » Groundwaler



TEST PIT LOG

CLIENT: AECOM Australia Pty Lid
PROJECT: Oonoonbha DPI
LOCATION: Oonoonba

SURFACE LEVEL: 4 AHD
EASTING: 480483
NORTHING: 7866695

PIT No: 12

PROJECT No: 50888

DATE: 16 Apr 10

DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & In Situ Testing =
st Depth a2 = ] Dynamic Penetromaler Tesl
&l (m) of gaf a %_ '?Ei asulls & f {blows per 150mm)
Strata ] 2|8 3 omments 5 W =
FILLING - Dark brown black silt and fine lo medium
grained sand filling; moist : : : :
. R S S
%I SILTY GLAY - Salt o frm dark brown biack siiy oy P/ © | A N
with some fine to medium grained sand; M=Wp A/ : : : :
AN : ) : £
AN 05 pp 40-90 kPa S S S
%5 N I
A : : : i
01 ava : : : :
"SAND AND SILT - Medium dense orange brown sand |-} 14" 0.75 pp 40-80 WPa : : : 2
and slit; fine to medium grained sand; humid EXE N ; : : :
b1 FEAL R Y Pp 20-50 kPa I
T o | e
8 ' Sl :
! SANDY CLAY - Stiff to very stiff grey brown fine to / p 3 ? 2
medium grained sandy clay; M>Wp L
18 ‘ L A
CLAYEY SAND - Medium dense orange grey brown O : : :
clayey fing lo medium grained sand; damp ’5/7’-/ : : :
o2 2.0 T L2 '
SANDY CLAY - Stiff to very stiff gray brown fine to e : : :
medlum grained sandy clay; M>Wp / : : :
Ao |-
% 2.4 © pp90-110kPa T N T
-3 3.0 - // 5 : '
Pl discontinued at 3.0m depth - limil of investigation i : :

RIG: John Deare 3153J excavator wilh 450mm wide loothed bucket
WATER OBSERVATIONS: Groundwaler seepage at 2.6m depth

LOGGED: Lynch
O Sand Penefrometer AS1288.6.3.3

REMARKS: ® Cons Penelrometer AS1288.6.3.2
I SAMPLING & IN SITU TESTING LEGEND CHEGKED
L e -t L il :

L] ] o ”

| § lnlr.lals:_
b Tibeeare o ) G oSt wea 27 | 1(|)] Douglas Partners
'lar sam| ear Vana 127

C __Coreddlling D Walersesp ¥ Walarlovel Dateis 71~ 10 Geolechnics - Environment - Grovndwaler




TEST PIT LOG

CLIENT: AEGOM 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 Apr 10
DIP/AZIMUTH: 90°/—- SHEET 1 OF 1
Description ’ o Sampling & In Sltu Testing .
| Depth £@ [ — ] Dynamic Pensiramaler Test
x| “(m) of gSlel|l § = sulls g {blows per 150mm})
Strata C |I7F|lalg mas 5w 15
SILTY SAND - Very lose to Ioose dark brown sfity fine | ;1. : : i :
o medium grained sand; damp ‘e - :
L SAND - Loose becoming madium dense grey brown . I
fine to coarse grained sand; wet
Yy
L ; v
i o fors :]
-1 EOeCH I -1
4~ SANDY CLAY - SUf grey dark brown fina grained r/ : :
sandy clay; M=Wp /
el %
1.8 - A :
Pit discontinued at 1.8m depth due (o pit wall collapse
= -2 P
-3 3
!
RIG: John Deere 3155 excavator with 4560mm wide toothed bucket LOGGED: Lynch
WATER OBSERVATIONS: Groundwaler seepage at 0.5m depth | Sana Penetrometar AS1289.6.3.3
REMARKS: & Cone Penelrometer AS1289.6.3.2
& i ; SAMPLING & IN SITU TE?&N‘G LEan:EuNtu?(kPn) CHECKED l
er sample et pena!
D Distwbed sample PID Phalo [ontsnYon deteclor tnltials:
T B PaR R e £z ’,:, (/)] Douglas Partners
ater samp| esr Vana (kP JEey.
C_ Comdilng D Waierseen ¥ Walerlevel pai:'7 ") * 1O Geotechnics « Environment - Groundwaler




TEST PIT LOG

'‘AECOM Australia Pty Ltd

CLIENT: SURFACE LEVEL: 4.2 AHD PIT No: 17
PROJECT: Oonoonba DPi EASTING: - 479868 PROJECT No: 50888
LOCATION: Oonconba NORTHING: 7866791 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description o Sampling & In Situ Tesling
| Depth Eﬂ_ m B Dynamic Penetrometer Test
(m) of 89 a2 -.g_ E-‘. Rosuils & g {blows per 150mmy}
Sirata @ |l A& Commenis 5 10 15 20
SILTY SAND - Loose light brown silty fine to medium i T =B @ i
gralined sand; humid i ) i :
- R SILTY SAND - Loose fo medium dense light brown ) H i |
sliity fine to medium grained sand; humid I l E
i
1
i
i . ¢ !
b -
1
SER! Poob
1 gl o | 1o -
i
) : :
131" SANDY GLAY - SOl o very SUR dark brown I black 7 :
fine grained sandy clay; M<Wp / : : s
/ 1.5 pp 180-240 kPa - : L, i
A
2 A 4 : : :
- Z 22 pp 20-60 kPa
275
. SAND - Medium dense light brown fine lo coarse
- grained sand; damp
a3 :
o Pil disconlinued at 3.5m depth - limil of Invesligation

RIG: John Deere 315SJ excavator with 450mm wide toathed bucket
WATER OBSERVATIONS: No free groundwaler observed
_REMARKS:

LOGGED: Lynch

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Mhmn:r'h F‘ tpmel.rwnalet(kh)
D Bd samplu D Fhuu: Ionisnllon ﬂetutur Inltials:
B Bulksamp! 5 Standord penelalion Les! THUEE,
u, Tuhuarnpln(ammdln PL Pdntlnndstrenglh ls{ED}MPn
W Walsr semple 2 V  ShesrVane (kPp) _;?.J‘. 1o
C__ Comdiltng D Wolerseep ¥ Waisrlavel Dats:

[0 Sand Penefromeler AS1288,6.3.3
B Cone Penetrometer AS1289.6.3.2

(/)] Douglas Partners

Geolechnics - Enviranment « Groundwaler



TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL: 4.5 AHD PIT No: 25
PROJECT: Qonoonba DPI EASTING: 470688 PROJECT No: 50888
LOCATION: Oanoonba NORTHING: 7867204 DATE: 16 Apr 10
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Silu Tesling .
| Dapth Lo 5 §| Dynamic Penetrometer Tes
&l (m) of g3 g| £ E esults & '3' {blows per 150mm)
Strata O == e a ommenls s v o w
SAND - Loose 1o medium dense brawn fine to coarse i
grained sand wilh somea gravel; humid : : : 3
o |03 j
081 SAND - Medium dense dark brawn fine ta medium T N
grained sand with some gravel; humid
-1 :
8 Bil discontinued a1 1.8m depih due lo pit wall collapse }
L

RIG: John Deere 3155J excavator with 460mm wide tocthed bucket
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: Lynch

0 Sand Penetrometer AS1269.6.3.3
® Cone Penelromeler AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND

CHECKED !

A Augersamplo Pockel penatromeler (kPaj
D Distubad sample PiD hoto onsaon pphind Initlal /)’Vlﬂ
B Bukmampln 5 sumwunnmu i
3’ '#lhl:mmpkl:(xmm din,} : 5\. E:Inlv n:‘itai’i’ 1{50) MPB =
alar sample E2r Vai «|
C  Comaillng b Walerseep B Walarieval Date: ¢ F Y1 10

(/)] Douglas Partners
Geolechnies - Environment « Graundwater




TEST PIT LOG

CLIENT: AECOM Australia Pty Ltd SURFACE LEVEL.: 4.3 AHD PIT No: 26
PROJECT: Oonoonba DPI EASTING: 479688 PROJECT No: 50888
LOCATICON: Oonoonba NORTHING: 7887408 DATE: 16 Apr10
DIP/AZIMUTH: 50°/—- S_HEET 1 0F 1
Sampling & In Situ Testing
| Depth Decoiptidn % o 5 5 Dynamic Penstromeler Test
El (m) of g5 § = ‘E_ asulls & § (blows per 150mm)
Strata (L] s 8 3 ommenis 5 id 15 20
SAND - Loose light brown fine to coarse grained sand; - :
humid i
= SAND - Loose brown fing o coarse grained sand;
humid
0.6
-4 -1
L Pit discontinued at 1.7m depth due 1a pit wall collapse
-2 -2
L3 I

RIG: John Deere 3155J excavatar with 450mm wide toothed bucket

WATER OBSERVATIONS: No free groundwater observed
REMARKS:

LOGGED: Lynch

! SAMPLING & IN SITU TESTING LEGEND CHECKED

3 g, B Epamsier 5
ad sample allon dal .

8. Butksample 5 5londa Jnnnlmﬁun st Indtsts: /%)

U Tubusamplu(srnmd[n) PL _Polntlaad suangh 15(50) MPo

W  Walersa V  ShearVane (kPs . a o

C  Cors diling D Watersesp ¥ Walsrievel Date: ;7 J* /

[0 Sand Penelromeier AS1283.6.3.3
" B Cone Penstromeler AS1288.6.3.2

(/)] Douglas Partners

Geolechnics - Environment - Groundwaler



