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1. INTRODUCTION

1.1 General

This report describes the geotechnical investigations and hydrogeological investigations carried out for John
Holland Pty Ltd (JH) on the proposed project located at the Southwood site, Huon, Tasmania.

Mr. Trevor Webster of JH commissioned Coffey Geosciences Pty Ltd (Coffey) to carry out the geotechnical
investigation works for this project following acceptance of Coffey’s proposal ref Ho154/1-AB of 1 August
2002, based on the brief supplied by John Holland Development Investment Pty Ltd (JHDI).

It is understood that the project comprises the construction of the following main features:
Power Station;
Mechanising Yard;
Veneer Mill and Saw Mill;
Wood fibre Mill and Fuel processing; and
Stromwater Pond 1

Coffey has undertaken a preliminary geotechnical assessment for this site and the information is presented in
the report referenced HO53/1-AB, dated 23 August 2000. The findings of that report have been addressed as
part of the evaluation carried out in this report.

An Al sized contour plan of the site and proposed layout was provided by Forestry Tasmania for field use.
Preliminary earthworks site plans and sections produced by GHD, were provided by JHDI in PDF format to
assist in planing the field work and provide a base for geotechnical plans. Recent air photos (24/2/02) were
sourced from Services Tasmania.

The development is expected to cover some 40ha area. Preliminary earthworks sections for the
merchandising yard (GHD drawings 3210596-04 to —07) indicate cuts and fills up to 9m high, but typically 2 to
4m high.

1.2 Scope of Work
The purpose of this investigation, as described in the JHDI brief are to:

Meet the relevant conditions set out in the development approval (Geol, Geo2, GW1, part GW3, and
GW4);

Provide information to enable the economic design of the various structures on site.

The scope of work was limited by JH due to time constraints and site access issues prior to construction
commencing. The scope is, however consistent with a staged approach appropriate to investigation and
development of such a large site where final decisions on the exact location and nature of development have
yet to be finalised. The scope of work adopted was as follows:

1 borehole to assess foundation conditions for potential pile or large scale footings & the power
station site. To be converted to a temporary groundwater monitoring well (destroyed during
construction of the power station) to satisfy GW4 and GEO1 assessment;

1 ‘deep’ groundwater monitoring well (to standard environmental protocols) to assess and monitor
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groundwater conditions before and during construction and operation. Location to be confirmed with
GHD and MRT;

1 borehole completed as a groundwater monitoring well (replaces the original probe hole in JH brief)
to be located immediately down gradient of the proposed stormwater storage dam (as shown on
current drawings) to assess groundwater conditions on the up slope part of the site and allow
monitoring down gradient of the storage dam during operations;

4 test pits across the proposed mil sites to assess foundation bearing capacities;

3 pits to obtain CBR samples from the sub grade depth (to be confirmed) for proposed hardstand
areas (pavement design can be provided by Coffey if required);

Clay borrow assessment by test pitting in areas identified by the walkover;

Laboratory testing of clay borrow materials to assess suitability in terms of DPIWE guidelines and
relevant national standards;

Laboratory testing of subgrade samples to assess CBR characteristics;
Development, permeability testing and sampling of groundwater monitoring wells;

Reporting of geotechnical findings and recommendations for bearing capacities, cut and fill batter
angles, foundation concepts, pond concepts and any further work required to achieve detailed
design;

Assessment of hydrogeological conditions on the site, development of a conceptual model for input
to an impact risk assessment by GHD (water quality data will not be available in time to incorporate
in a draft report).

2. FIELD WORK
2.1 General

The field work consisted of:

Drilling three boreholes (SMB1, SMB2 and SMB3) using a truck-mounted drill rig at the locations
shown on Figure 1, to a maximum depth of 31.5 metres (BH1). Locations were limited by the inability
to access areas away from established roads and formed tracks. Logging of the materials
penetrated was undertaken during drilling, followed by installation of groundwater monitoring wells in
the three boreholes for water sampling. Development, purging, sampling and permeability testing of
the monitoring wells was also conducted (see Section 2.2);

Excavation of 13 test pits using a 20t excavator at the locations shown on Figure 1, to a maximum
depth of 6.7 metres (TP1). Logging, soil sampling and observations of groundwater conditions were
were carried out d uring excavation. Some of these test pits were excavated to recover samples for
CBR and associated testing (STP2, STP3 & STP13), while STP1, STP4, STP5, STP7 and STP8 are
“foundation” pits for the assessment of the soils at the formation levels of proposed building. Test
pits STP6, and STP9 to STP12 were excavated at the north western corner of the development site
investigating the presence of clayey materials for construction of a dam, intended to be located in
that vicinity.
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Geological and geomorphological observations from site walkovers, and office based assessment of
air photos.

The three boreholes were planned to intersect varying underlying geological conditions, due to proposed drill
depths and location within the Southwood site. Unforseen conditions present in SMB1 resulted in extension of
the borehole some 20m beyond the proposed target depth to establish bedrock. Easy washbore drilling in silt,
sand and clay layers, with only 2 recognised gravel/ cobble horizons, persisted to a depth of 27.2 metres,
before any rock core was recoverable. The conditions encountered in this borehole extended the total drill
metres for the project, and the total drilling program by 1.5 days.

The other two boreholes (SMB2 and SMB3) did not encounter hard rock thatcould deliver a core sample.
SPT tests were carried out within clay layers in these boreholes.

The borehole drilling and excavation of the test pits were carried out in the period 12 to 15 August 2002. Site
walkovers were undertaken on 8 August and 27 August 2002, with bore permeability testing conducted on 20
August 2002,

The engineering logs and photos of boreholes and test pits are presented in Appendix A, together with
explanation sheets defining the terms and symbols used in their preparation. Monitoring well details and
falling head permeability testing records are presented in Appendix B.

The test pits have been located by hand held GPS and map estimates. Forestry Tasmania personnel
surveyed the locations of the boreholes .

2.2 Monitoring Well Installation

Three ground water monitoring wells were installed in boreholes drilled between the 12"and 15" August. The
wells are designated SMB1, SMB2 and SMB3 (see Figure 1).

All wells were constructed using machine slotted 3m PVC screen at the base of the hole and screw-jointed
PVC casing to surface. Graded sand was used to backfill the boreholes around each monitoring well, with
0.5m of bentonite and 0.5m concrete comprising the final 1m below surface. All wells were completed with
100mm PVC casing covers and caps, standing approximately 1m above ground surface.

Soil and rock types encountered during drilling of the wells were described in the field and logs of boreholes
are provided in Appendix A.
2.2.1 Well Development

Wells were developed on completion of each borehole. SMBL failed to record a standing water level once
installation was complete. Development of SMB2 and SMB3 continued until the bulk of drilling fines had been
removed, or the water level was reduced to the base of the well.

A summary of conditions for each groundwater well is provided in Table 1.

2.2.2 Bore Survey

The completed monitoring wells (SMB1, SMB2 and SMB3) were surveyed to establish their respective
locations and elevation. Survey locations were conducted by Forestry Tasmania and are presented on the
logs in Appendix B.
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2.2.3 Groundwater Sampling

Groundwater sampling was conducted by a Coffey scientist on 15" August 2002. Samples were taken to
establish baseline information for the longterm monitoring of water quality. Prior to sampling, the water level
at each bore was recorded and then each well was purged to standard environmental protocols, i.e. between
3 and 5 bore volumes were removed and field water quality parameters (pH, EC and temperature) were
measured prior to sampling.

Groundwater samples were recovered from two of the three wells SMB2 and SMB3; with samples retaining
the borehole nomenclature. Samples were decanted immediately into appropriate sample containers, then
placed in eskies with ice, and dispatched to the designated laboratory (WSL) using standard environmental
sample handling and chain of custody protocols.

All work was conducted in general accordance with standard Coffey environmental protocols with respect to
sampling procedures.

Table 1: Summary of Monitoring Bore

Bore | Construction | Dril Screen | Geology | Measured | Stick RL of pH EC

No. Depth | Interval | of the depth from | up of natural (dS/m)
screened | water to PVC surface

interval top of PVC

SMB1 | 14/08/02 31.5m | 5.11- Silty Sand | Dry well* 0.6m 103.55 | NA NA

& Monitoring
Date

8.11m

SMB2 | 14/08/02 10.8m | 6.85- Sitty Clay | 3.42m 09m | 9368 |38 (008
9.85m

SMB3 | 15/08/02 6.5m | 3.7- Sandy 2.99m 0.55m 515 | 021
6.7m Clay

* Borehole water level measured at 16.5m when borehole depth at 31.5m. Well installed as temporary
monitoring point to assess perched groundwater within influence of the development.

3. LABORATORY WORK
3.1 Geotechnical

For the test pits located at the footprints of the proposed structures, a set of CBR, Standard Compaction and
Atterberg Limits testing was undertaken on three samples recovered from test pits STP2, STP3 and STP13,
to assess the soil subgrade for design of pavements in the merchandising yard and access roads. In addition,
two samples were selected from test pits STP6 and STP11 for laboratory permeability, Standard Compaction

and Atterberg Limits testing to assess the properties of the soils and weathered rock for possible use as clay
liner for proposed dams on the site.

Samples collected during previous fieldwork by GHD (Sample 1, MY1 and MY2) and tested by Cofey, are

included in this report for completeness. The results of the laboratory testing are summarised in Table 2 and
presented in Appendix C.
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Table 2 Summary of Geotechnical Laboratory Test Results

Test Pit Sample Atterberg Limits Std Compaction CBR Permeability
Location | Depth
Pl (%) LL (%) | Linear | MaxDry | Optimum (%) (m/sec)
Shrink | Density Moisture %
(%) (t?) Cont (%)
STP2 2.0-25m 10 35 6.5 1.64 19.0 13
STP3 2.0-25m 18 36 75 1.90 13.0 11
STP13 1.0-1.5m 6 27 3 1.73 180 20
STP6 0.4-12m 26 55 105 144 305 35E-9
STP11 0.4-12m 15 37 75 144 215 12E-8
Sample#1 | Surface NP NP 0 197 9.5 90
(existing
gravel pit)
MPY1 0.5-1.0m 9 28 6 171 195 20
MPY2 >0.5m 11 37 8

*compacted sample tested at MDD and OMC.

3.2 Water Quality

Wiater testing was undertaken on samples recovered from two of the three monitoring boreholes and sent to
WSL laboratories in Melbourne, where the following tests were performed:

Aromatic hydrocarbons (2 tests)

TPH (2 tests)
Total N (2 tests)
Total P (2 tesk)

Anions content (Cl, PO4, SO4, CO3, HCO3) (2 tests)

Cations content (Ca, Mg, Na, K, Al) (2 tests), and

Faecal Coliforms & Streptococci (2 tests)

3.2.1 Groundwater Analytical Results

The analytical results are summarised in Table 3 and presented in Appendix D.

Coffey ==



HO154/1

-AG 6

30 August 2002

Table 3 Summary of Groundwater Analytical Results

Analysis Monitoring Bore SMB?2 Monitoring Bore SMB3
Faecal Coliforms Absent Detected

Faecal Strep. Low levels present Low levels present
Total N (mg/L) 25 39

Total P (mglL) 0.21 0.52

Aromatic <0.001 <0.001

Hydrocarbons

(mglL)

TPH (mg/L) <0.1 <0.1

Note: details of anions and cations are provided in the laboratory reports.

4. SITE CONDITIONS

4.1

Location & Existing Developments

The proposed development site occupies an area of about 40ha and is situated ona broad ridge, trending
roughly north-south, bordered on 3 sides (west, south, east) by an incised meander of the Huon River, where

the Arve

River flows into the Huon.

Existing site development consists of the recently constructed Geeveston/Judbury Road, bridge over the
Huon River, forestry tracks, as well as other excavated flat areas.

42
The Geo

Geology

logical Atlas 1:250,000 digital series Geology of Southeast Tasmania produced by Mineral Resources

Tasmania (1999 edition) indicates that the proposed dev elopment site is underlain by Permian Age siltstone
and sandstone deposits.

Further geology and geomorphology information can be found in the report titled “Geomorphic Values Survey:
Barnbaback Block, Huon Forest District prepared by Mr. C Sharples for Forestry Tasmania (Huon Forest

District).

This report indicates that the area is underlain by Permian marine siltstone and sandstone bedrock,

with an erosion remnant of Quaternary glaciofluvial material forming a ‘cap’ on the top of the high level
terrace at the site.

Observations for this study include the following:

Bedrock comprising Permian siltstone, mudstone and some sandstone beds exposed in road
cuttings (see Figure 2) and sub crop around the site. Highly weathered, low to medium strength,
bedding dip approximately 3 towards the SW (with potential for minor variations), sub vertical joint
sets striking NW-SSE and NE-SW, and sub vertical shear/fault zones (containing altered and
weathered material) striking approximately N-S;

Quaternary glacio-flwial alluvium, exposed in road cuts across the site, comprising Silty Sand,
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Sandy Clay and Silt with varying proportions of generally matrix supported, rounded gravel and
cobbles (10 to 40%), and some Sandy Gravel lenses (clast supported). Sand and silt ae generally
fine grained, with low to medium plasticity clay and silt.

4.3 Geomorphology

4.3.1 General

The site is located on the crest and side slopes of a broad ridge with gentle upper slopes of approximately 5 to
100, side slopes in the range of 10 to 2¢, and locally 25 to 3(° at the toe beside the Huon River (see Figure
2). The morphology is that of a remnant alluvial aggradation terrace at approximately RL100 to 106m that has
been dissected by erosion of the Huon River (current approximate RL 40m) to produce lower degradation
terraces and isolated remnants of alluvium (see Figures 2 to 4). Gullies and stream courses dissect the side
slopes of the ridge, with head slopes in the region of 30°, discharge to the relatively narrow (<20m) modern
floodplain of the Huon River. The Weld Plains to the west of the site represent a lower level (approximately
RL 50m) alluvial terrace system that has also been mapped further downstream of this location.

Active natural erosion was not evident on any of the side slopes, which are blanketed with thick vegetation
comprising button grass and heath on the terrace remnants and eucalypt forest on the slopes. The vegetation
distribution reflects surface soil development, with a generally poorly drained peat sward occurring on the
terrace remnants, and clay/silt colluvial soils developed over bedrock on side slopes.

Specific zones of groundwater seepage on side slopes were not observed during site walkovers due to the
masking effects of persistent wet weather in recent months. However seepage is indicated towards the base
of the alluvial terrace remnants and on the steeper lower bedrock slopes above the Weld Plains and the
recent Huon River flood plain.

4.3.2 Landslides and Slope Stability

The previous work undertaken by Coffey (report ref HO53/1-AB, dated August 2000) had described a possible
ancient landslide in bedrock on the side slopes at the SW end of the site (below the proposed power station
and water pond). The geomorphology of this feature and 2 other possible large landslide gatures were
confirmed by an overview of topographic maps and air photos for this study. The 3 possible landslide features
are marked A, B and C on Figure 2.

A site walkover of the features has not revealed any field evidence to support the existence of Bndslides. If
these features are landslides they are ancient failures that occurred in bedrock at a critical point in the down
cutting of the Huon River, possibly several thousand years ago during rapid climate change at the end of the
last glacial period

Due to the age of features A, B and C, the degree of erosion and degradation, the absence of any evidence
for recent or ongoing instability and the proposed location of development at least 50 to 100m from the crest
of these features it is assessed that they do not pose a threat to site development.

Evidence of small scale recent and active slope instability, including in the heads of gullies, is absent. Soil
creep is occurring on the bedrock and colluvium slopes along the Huon River, and there is potenial for
undercutting and local failures on these slopes. It is assessed that such failures would be very unlikely to
undercut or other wise affect the main upper terrace area.
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4.4 Sub Surface Conditions

The information on sub surface conditions inferred from the test pits, boreholes and mapping observations
that are to be encountered in the 2 main development areas is summarised in Tables 4 and 5 below. Natural
scale cross sections presented in Figures 3 and 4 depict the main geological units, observed groundwater
levels and extrapolated indicative bedrock structure.

Table 4: Southern Area, Main High terrace, Power station, Fuel storage, Merchandising Yard

Geotechnical Thickness, | Typical Comments

Unit m depth, m

Topsoil - Peat 0.2-05 0.3 Root zone & peat, generally wet, restricted drainage

sward due to underlying coffee rock layer.

White Sand/Silt, | 0.3-04 0.6 STP1, STP3 &STP13; typically non-plastic silts and

or in a very loose state

Natural Clays 0.3-05 05 Occurs occasionally on the high level terrace in place
of the white sand and coffee rock ( e.g. STP1), typical
pocket penetrometer tests range 170-300 kPa

Organic/Fe layer, | 0.05-0.2 0.7 Underlying the white sand silt layer (e.g. STP3 &

partially STP13)

cemented

(‘coffee rock’)

Alluvium (Glacio- | 5t0 25 610 26 Sand, silt and clay, fine grained, low to medium

fluvial) Approx plasticity, with some gravel to gravelly. Some zones

base RL or lenses of sandy gravel (e.g. gravel pit in the NE of

80m in the the terrace), medium dens e to dense; soil matrix

east 10 90- generally returned pocket penetrometer values of 300

100min to 600 kPa. Excavated in all test pits on the main

the west | terrace, except TP10 which encountered bedrock at
1m depth on the terrace margin.

Residual soils 05t02 60 28 1.5m of black high plasticity clay intercepted in
SMB1, possible weathered carbonaceous mudstone
or organic soil at the base of the alluvium?

Bedrock Siltstone, mudstone and sandstone, extremely to
highly weathered and very low to low strength for in
the upper 1 to 5m (depending on lithology and
presence of steep shear zones). The 50% core
recovery from 27.2 to 31.5m in SMB1 was extremely
weathered, and fractured.
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Table 5 North West Area, Bedrock Slopes, Veneer Mill, Saw Mill, Woodfibre Mill & Dry Mill

Ground Unit Thickness, m | Typical depth, | Comments

m
Topsoil 0.05-0.5 0.3 Silt/Clay soil with root zone & peat, generally wet
Residual soils 0.4-0.7 09 Typically clayey silts and sandy silts (uncovered at STP4
to STP12 inclusive). The residual cohesive soils were
typically stiff, but occasionally firm, while the non plastic
soils ranged from loose to dense
Bedrock Extremely Extremely Siltstone and sandstone, extremely to highly weathered,
weathered weathered2-3 | very low to low strength (rock ripper used from 0.5m
approx 0.5-2 depth at STP4, 2.2m at STP5 & from 2.6m at STP7).
Steeply joints dipping to wards the west noted in some
test pits.

45 Groundwater

Surface water and saturated topsoil conditions were prevalent at the time of the field work for this study.
Ponded water in the soils on the main terrace and other remnants suggest that the drainage of the soil is
impeded by the development of a thin partly cemented ‘coffee rock’ layer at about 1m depth..

The test pits generally did not encounter ground water, with the exception of the north-western corner of the
site were some seepage was encountered in three of the test pits, as follows: STP6 (seepage from the
southern side at 1.8m depth), STP10 (seepage at the northern corner at 0.9m depth), and STP12 (seepage at
the southern side at 1.6m depth). This is the location of the proposed stormwater dam.

Standing water levels within two monitoring wells SMB2 and SMB3 were measured at 2.43m and 2.44m
below ground level respectively. These water levels represant shallow groundwater within sandy aquifers
overlying clayey alluvium. The monitoring well SMB1 is dry indicating that there is no perched aquifer at this

location beneath the topsoil on the main terrace. The standing water level measured in the borehole before
installing the well was 16.5m(with the hole collapsed back to 25m from 31m), suggesting that the silty sand

and sandy clay materials are vertically well drained.

The results of hydraulic tests conducted in the monitoring wells (presented in Appendix B) indicate
permeabilities in the order of 10! to 102 m/day for the perched sandy aquifers and approximately 10-3 m/day
for the unsaturated silty sand materials in SMB1.

A conceptual model for the groundwater system based on site observations and investigations is presented in
Figure 5. This model is considered appropriate for developing a groundwater impact risk assessment and

using as the basis for establishing a long term groundwater monitoring network at the site, once development
locations are fnalised and access is available to suitable monitoring sites.
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The major groundwater implication for development is that site earthworks that strip the upper layers of
alluvium will be exposing the deeper alluvial aquifer to direct infiltration from site activities.

5. DISCUSSION AND RECOMMENDATIONS
5.1 Slope Stability

Natural slope stability is not considered to be a significant risk to the development provided standoffs of 100m
from the potential ancient landslide features (Figure 2) and the crests of side slopes steeper than 20° are
maintained. Any structures that are required inside the stand off zone will need a specific investigation to
assess local subsurface conditions and risk of slope instability.

5.2 Earthworks for the Merchandising Yard

Site development will involve cuts up to 8 metres (as shown on Drawing 3210596-04, CH 100 at the location
of the power station), and fills of up to about 7 metres (see CH 200 through the Fuel processing unit).

Excavation using ordinary earthworks machinery should be capabe of excavating to the required foundation
level, although ripping may be required on the western limit of the yard if siltstone and sandstone bedrock is

encountered (will depend on final subgrade levels). The excavated materials should be suitable for usage to
build up the formation levels for the foundations of the structures.

The general procedure recommended for engineered fill under roads and structures are as follows:
Strip all existing fill, topsoil to spoil or stockpile for re-use as landscaping material only.

Compact the exposed surface (upper 150mm) to a dry density ratio of 98% Standard Compaction
(AS1289 54.1-1993). In any area where the above level of compaction cannot be achieved, excavate to
a depth of 0.3 meters and fill with clean granular fill and compact as specified above.

Place and compact clean fill in 150mm thick (compacted) layers to 95% Standard under roads and to
98% Standard under buildings and hard stand areas.

The upper 150mm beneath road pavements should be compacted to 98% S tandard Compaction.

Clay fill should be placed within +~ 2% of Standard Optimum Moisture Content. Where fill consists of clean
sand and gravel, then it shall be compacted to a minimum 80% Density Index (AS1289 56.1-1993).

Where fill is placed on slopes in excess of 1V:8H (7°), a prepared surface should be benched/stepped into the
natural slope. Proper sub-surface drainage should be provided beneath the new fill, as appropriate.

Based on the laboratory test results a subgrade CBR of 10 is recommended for the merchandising yard area.

5.3 Cut and Fill Batter Stability

Excavated slopes, not exceeding 8 metres height in natural ground areas should be constructed no steeper
than the following:

1V: 2H in alluvium, colluvium and residual soil;

1V:1.5H in extremely weathered rock;

1V:0.5H in highly weathered to fresh, sub-horizontally bedded rock.
Fill slopes constructed under engineering control should not be steeper than 1V:2H.
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For all slopes:
slope drainage should consist of catch drains
erosion protection should be provided.

Support by retaining wall or specific investigation and design of slopes will be required if steeper slopes than
those indicated above are required.

54 Foundations Of Structures

5.4.1 Shallow Foundations

Provided that the earthworks are undertaken in acordance with AS AS3798 "Guidelines on Earthworks for
Commercial and Residential Developments”, and the recommendations in Section 5.3, an allowable bearing
capacity of 100 kPa should be available for the design of the foundations of new structures on fill.

Consideration should be given to the potential for differential settlement of foundations constructed partially on
natural ground and partially on fill. Piled foundations for footings and slabs on fill may be appropriate for
settlement sensitive structures.

Subject to inspection of all footings by a suitably qualified and experienced geotechnical engineer at the time
of the foundation excavations, an allowable bearing capacity of 200 kPa should be available on alluvium and
residual soils.

Shallow fooings on weathered rock may have an allowable bearing capacity of 1000kPa, subject to
inspection of all footings by a suitably qualified and experienced geotechnical engineer.

5.4.2 Deep Foundations

Piled foundations for heavily loaded structures on alluvium could include driven or bored piles. Preliminary
estimates of allowable capacity are as follows:

Driven or bored piles in very stiff clay, shaft resistance 20 to 25kPa;

Driven piles in granular soils, shaft resistance 20kPa;

Bored piles in granular soils, shaft resistance 10kPa;

Driven piles end bearing capacity on extremely to highly weathered rock, 1000kPa;
Bored piles end bearing capacity on extremely to highly weathered rock, 500kPa.

Note that large diameter bored piles may have advantages in terms of capecity achieved through large shaft
surface area and stiffness of the pile for sensitive structures. Depending on the sensitivity of structures to
settlement piles may have to be taken to rock. Further investigation will be required to assess site conditions
sufficiently for detailed design and costing of foundations.

55 ‘Clay’ Liner for Dams

Samples collected from residual soil and weathered rock in the NW area of the site are considered suitable for
use as low permeability liner materials. The low plasticity, observed field moisture contents and compacted
permeability values of 1x10® to 3x10° m/s indicate that design requirements required in the development
approval can be achieved. Borrow would involve stripping of approximately 0.3m of top soil followed by
excavation of 1 to 2m of suitable material. Further assessment and testing will be required when a clay borrow
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area is finalised to ensure that the overall (bulk) natural properties will be suitable.
5.6 Construction Monitoring of Merchandising Yard

Variations in ground conditions may occur between test locations. If conditions other than those described are
encountered, further advice should be sought without delay.

During excavation, site visits should be made by a Geotechnical Engineer or Engineering Geologist to ensure
that the uncovered ground conditions are as those anticipated during the site investigation stage.

During the field compaction of the fill materials, layer thickness and coverages by the compactor should be
carefully controlled and density in places and compaction tests taken as required for the relevant level of fill
construction.

5.7 Further Investigations

Additional investigations will be required at the location of all structures to assess specific footing and
foundation conditions. This work should be conducted in conjunction with detailed design studies when the
location of structures has been finalised. The power station site in particular will require investigation to
establish the parameters for the design of piled foundations. We recommend that at least 3 boreholes will
need to be drilled to rock, with Standard Penetration Tests undertaken at 1.5 metre intervals. Coring of the
rock should be conducted for at least 3m in at least 2 of the boreholes.

Further investigation and laboratory testing is also recommended on the foundations of and the materials to
be used for the dam construction.

Establishment of a long term groundwater monitoring well system will be required once the location of
structures is finalised and access is available to suitable long term monitoring sites. The long term monitoring
system will need to be designed to allow monitoring of the major aquifer systems and associated
contamination pathways identified in the conceptual groundwater model. At this stage we would envisage an
additional 3 or 4 wells.

For and on behalf of
COFFEY GEOSCIENCES PTY LTD
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APPENDIX A

Engineering Logs of Boreholes and Test Pits
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APPENDIX B

Monitoring Bore Permeability Test Results
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APPENDIX C

Laboratory Test Results — Soil
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Laboratory Test Results — Groundwater

V 55



BOREHOLE HO154-1.GPJ COFFEY.GDT 28.08.02
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Borehole No. SMB1 E
E - - L B h I Sheet 1 of 4
ngineering Log - borenole Office Job No..  HO154/1 .
Client: John Holland Pty Ltd Date started: 12.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
o
notes - .
8 5 material > ol ‘g structure and
E samples, 8|8 1] g éé " )
] = 2 8 o< £ additional observations
é 8 _ tests, etc E = g a8 % =)
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 29 2 g o };Pgo
12 ? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
& 4 Quartzite cobbles M L
— e @ —
a CL | SILTY CLAY: medium palsticity, some gravel and cobbles, VSt Alluvium i
rounded
l_ —
2
ML | SANDY SILT: low plasticity, some clay, quartz chips MD/VSt 7]
SM [ SILTY SAND: quartz sand particles, white, some to trace MD/D .
gravel and cobbles
Most fines washed out with bore water,_
minor sandy residue around collar, easy -
drill to 11.6m i
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
l&——1- no resistance . .
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense
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Borehole No. SMB1 E
E - - L B h I Sheet 2 of 4
ngineering Log - borenaole Office Job No.. ____HO154/1 A
Client: John Holland Pty Ltd Date started: 12.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
=
notes . .
8 5 material > ol ‘g structure and
E samples, 8|8 1] g éé " )
3] = = 8 ) g £ additional observations
g |g| | e 2 |E3 58| 8>
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 22112 g o };Pgo
123 ? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
? = SM [ SILTY SAND: quartz sand particles, white, some to trace M MD/D
gravel and cobbles (continued) E
CL | Core Borehole. Clay with some quartzite gravel and cobbles. VStH 7]
- Recovery <20% -1
12 —]
13 | —]
14| _
CL | SANDY CLAY: medium plasticity, medium density, pink Becoming harder to drill 1
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
E—1 no resistance . -
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense

Revision A




BOREHOLE HO154-1.GPJ COFFEY.GDT 28.08.02
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Borehole No. SMB1 E
E - - L B h I Sheet 3 of 4
ngineering Log - borenole Office Job No.:  HO154/1 \
Client: John Holland Pty Ltd Date started: 12.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
=
notes .
8 5 material > ol ‘g o] structure and
E samples, 8|8 1] g éé " )
3] = = 8 ) g £ additional observations
g |g| | e 2 |E3 58| 8>
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 29 2 g o };Pgo
12 ? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
B3 | / 4 CL | SANDY CLAY: medium plasticity, medium density, pink M VStH
/ / (continued) ]
C.-" /b SC | Possible Gravelly Sand layer, CLAYEY SAND: fine, harder, MD/D .
some quartz cobbles
CL | SANDY CLAY: medium plasticity, brown, quartz and some VSt/H _
gravel/cobbles =
SM | SILTY SAND: fine, brown, with some clay, some MD/D —]
gravel/cobble layers
23 | —]
24
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
——1 no resistance . -
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense
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Borehole No. SMB1 E
E - - L B h I Sheet 4 of 4
ngineering Log - borenaole Office Job No.. ____HO154/1 A
Client: John Holland Pty Ltd Date started: 12.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
o
notes - "
8 5 material > ol ‘g structure and
E samples, 8|8 1] g éé " )
3] = = 8 ) g £ additional observations
g |g| | e 2 |E3 58| 8>
o 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 22112 g o };Pgo
12 ? RL |metres] © | © colour, secondary and minor components. E8| 838 S88%
= % SM [ SILTY SAND: fine, brown, with some clay, some M MD/D
— gravel/cobble layers (continued)
25 |
] SM [ SILTY SAND: black, some clay
§ 26 CH | CLAY: high plasticity, black, weathered carbonateous H Residual/EW rock
H mudstone? or organic soil?
§ -
&3
: -
H
H
H -
23
i .
H
: 27|
H
%
Borehole SMB1 continued as cored hole
28 |
29 |
30
31
32
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
l&——1- no resistance . .
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense
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"
(]
Borehole No. SMB1 e
B
E - - L C d B h I Sheet 1 of 1
ngineering Log - Lorea borenole Office Job No.. __HO154/1 \
Client: John Holland Pty Ltd Date started: 12.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location: ~ See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: bearing: datum:
drilling information | material substance rock mass defects
2 material defect description
o 2 o estimated [ Isg defect
28 . - £ c | strength MPa spacing L .
- (& © o] rock type; grain characteristics, colour, g 2 ) S mm type, inclination, planarity, roughness,
2 o B <o structure, minor components SN D- diam- | coating, thickness
o=l B depth| & = TS o etral o oo
€ 8 g RL |metres] & 8 g ﬁ Lo zx|A-axial || 8888 .
Continued from non-cored borehole p>o=c>d ®a® = |particular general
o — - 1SILTSTONE: medium to high, black,
z — - — | highly weathered, moderately fractured
A1 <50mm core pieces
Core Loss 27.8-29.4m
28 |
29 |
1 SILTSTONE: extremely weathered,
— - — ‘| intense fracturing <50mm core pieces,
1 clay along structures
30 J
TSILTSTONE: extremely weathered,
=1 — | silicified.
] Core Loss 30.5-31.5m
31|
- SMB1 terminated at 31.5m
32|
33 |
34|
35 |
method case-lift water weathering/alteration strength defects
DT diatube 1 10/1/98 water level (W/A) EL extremely low JT  joint
AS auger screwing |_|-| casing used —— on date shown Fr fresh VL very low PT parting
AD auger drilling H ) sw slightly L low SM seam
RR roller/tricone barrel withdrawn B water inflow MW moderately M medium PL  planar
cB claw or blade bit . —<] partial drill fluid loss HW highly H high CV  curved
NMLC NMLC core graphic log/core recovery —<& complete drill fluid loss EW extremely VH very high IR irregular
NQ, HQ, PQ wireline core core recovered EH extremely high RO rough
- hatching indicates SO srT\ooth )
material water pressure test result SL  slickensided
no core recovered 8 (lugeons) for depth
interval shown
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Borehole No. SMB2 E
E - - L B h I Sheet 1 of 2
ngineering Log - borenaole Office Job No.. ____HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
=
notes . "
8 5 material > ol ‘g structure and
E samples, 8|8 1] g éé " )
3] = = 8 ) g £ additional observations
g |g| | e 2 |E3 58| 8>
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 22112 g o };Pgo
12 ? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
= % SW | QUARTZ SAND: white/pink with quartz pebbles and chips, w D
with some pale brown silt Dirill stalling on cobbles 7]
SW | QUARTZ SAND: fine to medium, white/pink with pale brown 7]
silt -
3 SW | QUARTZ SAND with dark brown silt, some cobbles Harder drill area 3-3.5m, cobbles of
H quartzite -1
: i
:
QUARTZ SAND: fine, pale brown silt 7]
SPT -
122 — — -
N*=4 SILTY CLAY: high plasticity, white D St/Vst ]
5 —]
5| -
e —]
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
——1 no resistance . -
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense
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Borehole No. SMB2

Sheet 2 of 2

Engineering Log - Borehole Office Job No.. ___HO154/1

il
Client: John Holland Pty Ltd Date started: 14.8.2002 g

Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
=
notes . - g .
8 S material = ol structure and
E samples, 8|8 1] §- " )
] = 2 8 o< £ additional observations
é 8| . tests, etc 2 €3 a8 % =)
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 22112 g o };Pgo
123 ? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
= % CH | SILTY CLAY: high plasticity, white {contnued) D St/Vst
9 ]
10 | —]
SPT
N *’f’fo Borehole SMB2 terminated at 10.2m 7]
11 ] —]
12 —]
13 | —]
14 —]
15 ] —]
16
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
E—1 no resistance . -
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense

Revision A



BOREHOLE HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Borehole No. SMB3 E
E - - L B h I Sheet 1 of 1
ngineering Log - borenaole Office Job No.. ____HO154/1 A
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
notes -
8 material % ol ‘g o] structure and
samples, 8|8 1] g éé " )
= 2 8 o s £ additional observations
8| - tests, etc £ £3 22 % 2
g 4§ depth | & ﬁ % soil type: plasticity or particle characteristics, 29 2 g o };Pgo
? RL |metres] © | © colour, secondary and minor components. £E8| 83 S88%
= Road surface, siltstone and dolerite cobbles, with brown M VD Fill. Low water return to surface, water is
- silt/clay moving thru road at ~500 -1
SM | SILTY SAND with some clay, fine, light brown L/MD 7]
- 2.3-3m log backfill Old log at 2.3m .
3
% CL [ SANDY CLAY: medium plasticity, white, some silt StVst Alluvium
SPT 4 / —
444 /
5_% _
6_% _
7
7 Borehole SMB3 terminated at 6.55m N
e —]
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample soil description VS very soft
AD auger drilling* C casing 50mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
l&——1- no resistance . .
CT cable tool |‘ ranging to N* SPT - sample recovered moisture Vst very stiff
HA hand auger Kk 74 refusal Nc SPT with solid cone D dry H hard
DT diatube water \ vane shear (kPa) M moist Fb friable
B blank bit 10/1/98 water level P pressure meter W wet VL very loose
\ V bit on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit R refusal wi liquid limit MD medium dense
*pit shown by suffix P water inflow D dense
e.g. ADT —4 water outflow VD very dense
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"
. (]
Test pit No. STP1 e
B
Engineering log - Excavation Sneet tonl
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484840.00mE 5233285.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
t 5 terial =3 o]
s;n(: Tzs 2 -% materia o c §'§ g %é structure and
§ st P ; ' g & 3 58| 8> additional observations
% fox § ests, etc depth| G ﬁ g soil type: plasticity or particle characteristics, 22|22 kPa
= j4 £ . Q@ o009
2] RL metres] © [ © colour, secondary and minor components. £E8| 83 5882
w N TOPSOIL: peat sward W _
Topsoil _
1 1|1 ML | SANDY SILT: pale grey VL m
0.5 ]
OL [ ORGANIC SILT N a
n / CL | SILTY CLAY: medium plasticity, ight orange st Alluvium 7]
] I ML | SANDY CLAYEY SILT: low to medium plasticity, light H/ID ]
1.0 | é 64 brown-light orange, ~10% to 15% subrounded gravels, gravels ]
g2 % increase with depth up to 200mm ]
] é§¢ ]
1.5 7% ]
2 M —]
Yo ]
- 4?; ]
7975 ]
2.0 / 7 ]
] /V¢ i
2.5 / ]
5| / _
7% ; -]
1 ]
<Xm 4747 7
Yy i
] éiﬁ §
3.5 Z&g _]
mi7% .
4.0 M
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1 234 o \ vane shear (kPa) St stiff
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense
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"
. iy
Test pit No. STP1 e
B
Engineering log - Excavation Sneet 2oz
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484840.00mE 5233285.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
t 5 terial =3 o]
s;n(: Tzs 2 -% materia o c §'§ g %é structure and
§ st P ; ' g & 3 58| 8> additional observations
% fox § ests, etc depth| G ﬁ g soil type: plasticity or particle characteristics, 22|22 kPa
=1 j4 £ . QO o009
2] RL metres] © [ © colour, secondary and minor components. £E8| 83 5882
w N Wi SANDY CLAYEY SILT: low to medium plasticity, light M H/D _
W §¢ brown-light orange, ~10% to 15% subrounded gravels, gravels _
i é ; increase with depth up to 200mm (continued) |
45 Vé% __
10 ]
= :
— 25% i
6.0] /; 4
i _
i 2/ ]
6.5 | 2&% ]
] % No refusal ]
| Test pit STP1 terminated at 6.7m _
7.0 -
7.5 7
8.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1 234 o \ vane shear (kPa) St stiff
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense
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Test pit No. STP2 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: See Figure 1 Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
notes 5 material =3 o
2|2 g8 structure and
samples, 2 © o< £ . .
§ tests. et £ 2 3 58 % > additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL: peat sward W _
Topsoil _
ML | SANDY GRAVELLY SILT: low plasticitry, pale orange to pale M D/St Alluvium __
brown, with some clay, gravel becomes coarser with depth _
D ] i
2.5 No refusal: groundwater not encountered |
| Test pit STP2 terminated at 2.5m during excavation _
3.0 _
3.5 7
4.0 _
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense
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Test pit No. STP3 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484720.00mE 5233312.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ g %é structure and
% § fest P y ’ £ 2 3 58 % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o };Pgo
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL: peat sward w VL Topsoil _
SP | SAND: fine grained, pale grey M __
Pt_| PEAT: ~50-100mm 1
ML | CLAYEY GRAVELLY SILT: fine to medium grained, pale StVSt Alluvium _
orange, with some clay ]
SM [ SILTY SAND with some clay, light orange, dense D ]
Bulk sample for CBR testing __
D i
No refusal; Groundwater not encountered
_ Test pit STP3 terminated at 2.6m during excavation
3.0 _
3.5 7
4.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP4 E
Engineering log - Excavation Sneet tonl
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484561.00mE 5233418.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ E %é structure and
% § fest P y ’ £ 2 3 58 % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N % TOPSOIL: organics w Topsoil a
| CL | CLAYEY SILT: medium plasticity, pale orange to pale brown M St :
_ with some rootlet inclusions
0.5 Residual/Colluvial _
A1 SILTSTONE: fine grained, pale cream, low to medium Rock, near vertical joints, iron stained, _|
1 — strength, extremely weathered dipping westwards, <200mm spacing  _|
1.0 |—- 1
15) — _'
20—~ ]
25 — ]
3.0 ] ]
1 — Rock ripper used from 3m _
35 ] _
& 40 — ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP4 E
Engineering log - Excavation Sneet 2oz
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484561.00mE 5233418.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E t terial =3 o}
E s;n: Tzs g % materia o c §'§ E %é structure and
% § fest P y ’ E 2 g § S % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w TN A1—-1 SILTSTONE: fine grained, pale cream, low to medium Rock, near vertical joints, iron stained,
_ strength, extremely weathered (continued) dipping westwards, <200mm spacing
45]—-1 _
11— Close to refusal ]
| Test pit STP4 terminated at 4.7m _
5.07] ]
5.5 _'
6.0 _
6.5 _
7.0 _
7.5 7
8.0 ] ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP5 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484550.00mE 5233698.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ E %é structure and
% § fest P y ’ E 2 g § S % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N % TOPSOIL: organics M _
| CL | CLAYEY SILT: medium plasticity, pale brown, some rootlets St :
0.5 _
1—-1 SILTSTONE: fine grained, cream, very low to low strength, Rock joints dipping westwards, <200mm |
g — extremely weathered spacing, rock ripper used from 2.2m, _|
A1 ripping became very difficult at 3m
10— __
15] — __
20]—- _
25 — _]
1—-1 SILTSTONE: fine grained, cream, medium strength, highly :
A — weatherd _
30 4—-1 |
] 1 — Effective refusal; groundwater not ]
_ Test pit STP5 terminated at 3.3m encountered during excavation
3.5
4.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A
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Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP6

1 1 1 hee! of
Engineering log - Excavation e bnes  HOLSA/L

il
Client: John Holland Pty Ltd Date started: 14.8.2002 g

Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002

Project: Southwood Project Logged by: ASAZ

Test pit location: Approximate GPS: 484406.00mE 5233768.00mN Checked by: BMcD

equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:

excavation information material substance

I c
E notes material =5 o}
E samples g % o c §'§ g é structure and
% § fest P y ’ £ 2 3 58 % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%

w N TOPSOIL: organics, peat w Topsoil _
SILTY CLAY: medium to high plasticity, pale brown to pale M F/St Residual |
orange, some roots |

D — —
1.0 | ML | SILT: slightly clayey, low to medium plasticity, orange stained H __
_ cream, |
A—-1 SILTSTONE: fine grained, cream, low strength, extremely Rock i
1 — weathered, highly fractured ]
157 —-1 _
" 1—.] i
20| —. Close to refusal ]
_ Test pit STP6 terminated at 2m ]
25] .
3.0 _
3.5 7
4.0 ]
Sketch

method support notes, samples, tests classification symbols and consistency/density index

N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft

X existing excavation 50mm diameter based on unified classification S soft

BH backhoe bucket penetration D disturbed sample system F firm

B bulldozer blade 12 34 v vane shear (kPa) St stiff

. J§— no . .

R ripper |—: ranging to Bs bulk sample moisture Vst very stiff

E excavator ke w4 refusal R refusal D dry H hard

HA hand auger water M moist Fb friable

DT diatube _1 water level W wet \s very loose

on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP7 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484463.00mE 5233870.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
notes 5 material =3 o
2|2 g8 structure and
samples, 2 © o< £ . .
§ tests. et £ 2 3 58 % > additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22|22 kPa
=1 j4 £ . Q@ o009
2] RL metres] © [ © colour, secondary and minor components. £E8| 83 S88%
w N % TOPSOIL: organics w Topsoil a
| ML/CL | CLAYEY SILT: medium plasticity, pale brown to pale orange StVSt Residual _
0.5 _
1.0_ — -1 SILTSTONE: fine grained, cream, very low to low strength, Rock ]
1 — highly weathered ]
15) — _'
20]—- _
25 — ]
JE—— Groundwater not encountered during
_ Test pit STP7 terminated at 2.6m excavation
| Ripper used from 2.6m _
|| || 3.0 _
3.5 7
4.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STPS E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484513.00mE 5233847.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ E %é structure and
% § fest P y ’ E 2 g § S % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL and organics MW Topsoil _
| SILTSTONE: fine grained, cream, very low to low strength, Rock _
A — extremely weathered _
10— __
15] — __
11— Close to refusal: groundwater not ]
| Test pit STP8 terminated at 1.8m encountered during excavation
2.0 | _
2.5 _
3.0 _
3.5 7
4.0 _
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A
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Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP9 E

Engineering log - Excavation Sneet tons

Office Job No.: HO154/1 A

Client: John Holland Pty Ltd Date started: 15.8.2002

Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002

Project: Southwood Project Logged by: ASAZ

Test pit location: Approximate GPS: 484389.00mE 5233900.00mN Checked by: BMcD

equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory

excavation dimensions: mlong m wide datum:

excavation information material substance

notes 5 material =3 o
2|2 g8 structure and
samples, 2 © o< £ . .
§ tests. et £ 2 3 58 % > additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 29 2 g o ‘I;Pg o
? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%

w N TOPSOIL and organics M Topsoil _
CLAYEY SILT: medium to high plasticity, pale brown/cream, F/St Residual _
friable, with some gravel —]

D - _
1.0_ — -1 SILTSTONE: fine grained, cream, very low to low strength, Rock ]
1 — highly weathered ]
15) — _'
2.0 1 —- No refusal; groundwater not encountered |

_ Test pit STP9 terminated at 2m during excavation
2.5 ]
3.0 _
3.5 7
4.0 ]

Sketch

method support notes, samples, tests classification symbols and consistency/density index

N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft

X existing excavation 50mm diameter based on unified classification S soft

BH backhoe bucket penetration D disturbed sample system F firm

B bulldozer blade 12 34 v vane shear (kPa) St stiff

. J§— no . .

R ripper |—: ranging to Bs bulk sample moisture Vst very stiff

E excavator ke w4 refusal R refusal D dry H hard

HA hand auger water M moist Fb friable

DT diatube water level W wet \s very loose

on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A
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Coffeyr Geosclences Py LIt Acnoses3ssie

Engineering log - Excavation

Test pit No.

Sheet

Office Job No.:

STP10

1 of 1

HO154/1

15.8.2002 )
15.8.2002 g

Client: John Holland Pty Ltd Date started:
Principal: John Holland Development & Investment Pty Ltd Date completed:
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484303.00mE 5233898.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ E é structure and
% § fest P y ’ £ 2 3 58 % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL: peat and organics MW Topsoil _
0.5 | ML | CLAYEY SILT: medium plasticity, orange stained grey D St/VSt ]
| Residual/Colluvium _
D - i
L 1.0 | SM [ SILTY SAND: fine grained, pale gray M Seepage at 0.9m depth at Northern __
_ corner, ~0.5 liters per second ]
2.07] _
No refusal
A Test pit STP10 terminated at 2.1m i
25] .
3.0 _
3.5 7
4.0 _
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. SPT11 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484267.00mE 5233840.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
I c
E notes material =5 o}
E samples g % o c §'§ E %é structure and
% § fest P y ’ £ 2 3 58 % é\ additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
123 ? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL w Topsoil, Vegetation and root zone _
0.5 | MH | CLAYEY SILT: medium plasticity, orange stained, pale grey M St Residual/Colluvium ]
D — —
1.0 __
SM | SILTY SAND: fine grained, pale grey, silt decreasing with MD :
depth ]
No refusal; groundwater not encountered |
| Test pit SPT11 terminated at 2.1m during excavation
25] .
3.0 _
3.5 7
4.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP12 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484290.00mE 5233752.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
notes 5 material =3 o
2|2 g8 structure and
samples, 2 © o< £ . .
§ tests. et E 2 g 58 % > additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22|22 kPa
= j4 £ . Q@ o009
2] RL metres] © [ © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL and root zone Topsoil _
| CH | SILTY CLAY: medium to high plasticity, orange stained, MW F/St _
_ cream, Residual |
0.5 | —]
| Extensive roots _
D i ]
_ I ML | SANDY CLAYEY SILT: low plasticity, pale grey M St ]
1.0 W 6? _
— /Y¢ —
1 i
|- |- SM [ SILTY SAND: with numerous quartzite rock pieces MD _
1.5
- 1—-1 SILTSTONE: fine grained, pale grey, low to medium strength, Rock; seepage from southernend at ~ |
— extremely weathered, highly fractured 1.6m depth
| Test pit STP12 terminated at 1.8m No refusal _
2.0 | _
2.5 _
3.0 _
3.5 ]
4.0 ]
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube _1 water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A



TESTPIT HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Test pit No. STP13 E
Engineering log - Excavation Sneet tons
Office Job No.: HO154/1 A
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: ASAZ
Test pit location: Approximate GPS: 484846.00mE 5233508.00mN Checked by: BMcD
equipment type and model: Excavator 20t, 0.75m bucket Pit Orientation: R.L. Surface: See plan for approximatiory
excavation dimensions: mlong m wide datum:
excavation information material substance
notes 5 material =3 o
2|2 g8 structure and
samples, 2 © o< £ . .
§ tests. et £ 2 3 58 % > additional observations
% fox § ests, etc depth| G ﬁ % soil type: plasticity or particle characteristics, 22112 g o ‘I;Pg o
? RL metres] © | © colour, secondary and minor components. £E8| 83 S88%
w N TOPSOIL w Topsoil
GRAVELLY SILT: non plastic to low plasticity, pale grey, partly St
cemented
o
_ oL ORGANIC SILT with some gravels F
10Pp N ° GW | Silty GRAVEL: medium to coarse grained, pale orange/pale M MD
L o brown; sub-rounded quartzite gravels of low to medium Alluvium
1 a strength
D b o gravels up to 150mm in size
1 a Close to refusal; groundwater not
15p © encountered during excavation
] Test pit STP13 terminated at 1.5m
207
25]
3.0
3.5
4.0
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure T timbering N nil U, undisturbed sample soil description VS very soft
X existing excavation 50mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 12 34 v vane shear (kPa) St stiff
. J§— no . .
R ripper |—: ranging to Bs bulk sample moisture Vst very stiff
E excavator ke w4 refusal R refusal D dry H hard
HA hand auger water M moist Fb friable
DT diatube water level W wet \s very loose
on date shown Wp  plastic limit L loose
wi liquid limit MD medium dense
P water inflow D dense
—4 water outflow VD very dense

Revision A




PIEZOMETER HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py Lidd  Acn os6 335 516

Borehole No. SMB1A E
E . . L P Sheet 1 of 1
ngineering Log - Piezometer tfice Job o HOL54/1 >
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface:
hole diameter: bearing: datum:
drilling information material substance
s 5 33
2 notes o | 2 ; 23
®© IS5 = material c = structure and
= samples, - o o= o= h .
° 2 (g o | &3 58 a2 additional observations
e S g 5 tests, etc = »Q 25| a%
koS o o well depth @ E g soil type: plasticity or particle characteristics, 55|55
€ 123|@ s details |RL  metres] © o n colour, secondary and minor components. E o oo
] [e]
d - .
o Q ] -
L —
2] —]
3] —]
4] —]
5 —]
5] -
a —]
U i 8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample 50mm dia soil description VS very soft
AD auger drilling* C casing D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
w washbore 1 2 34 1o resistance N* SPT - §amp|§ recovered St stiff
cT cable tool |% ranging to Ne SPT with solid cone moisture Vst very stiff
HA hand auger o s refusal v vane shear (kPa) D dry H hard
DT diatube water :S EL‘TESS“;‘;;‘IZ‘S’ M moist Fb friable
B blank bit _1 10/1/98 water level R refusal W wet VL very loose
\ V bit on date shown E environmental sample Wp  plastic limit L loose
T TC bit PID PID measurement wi liquid limit MD medium dense
*bit shown by suffix P water inflow ws water sample D dense
e.g. ADT —4 water outflow Pz piezometer VD very dense
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PIEZOMETER HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Borehole No. SMB2 E
E . . L P . Sheet 1 of 2
ngineering Log - Piezometer oifice Job o HO154/1 »
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
o
notes .
S s material > bl structure and
E samples, S el " )
3] = = 8 0 c T £ additional observations
g tests, etc EE-5- 58| 8>
8l g £ S » 28 |
o 4§ well depth g— g soil type: plasticity or particle characteristics, se | & g
123 ? details |RL metres] © | © colour, secondary and minor components. ES8 838
= % o [} SW | QUARTZ SAND: white/pink with quartz pebbles and chips, W D
q i i ) )
with some pale brown silt Dirill stalling on cobbles
o Q
SW | QUARTZ SAND: fine to medium, white/pink with pale brown
silt
§ SW | QUARTZ SAND with dark brown silt, some cobbles Harder drill area 3-3.5m, cobbles of
H quartzite
;
:
SW | QUARTZ SAND: fine, pale brown silt
SPT
122 — — -
N*=4 . CH | SILTY CLAY: high plasticity, white D St/Vst
5
5]
A
g /
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample 50mm dia soil description VS very soft
AD auger drilling* C casing D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
w washbore 1 2 34 1o resistance N* SPT - §amp|§ recovered St stiff
cT cable tool |—: ranging to Ne SPT with solid cone moisture VSt very stiff
HA hand auger o s refusal v vane shear (kPa) D dry H hard
DT diatube water P pressure meter M moist Fb friable
. Bs bulk sample
B blank bit 10/1/98 water level R refusal W wet \s very loose
\ V bit on date shown E environmental sample Wp  plastic limit L loose
T TC bit _ PID PID measurement wi liquid limit MD medium dense
*bit shown by suffix P water inflow ws water sample D dense
e.g. ADT —4 water outflow Pz piezometer VD very dense
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PIEZOMETER HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Borehole No. SMB2 E
E . . L P Sheet 2 of 2
ngineering Log - Piezometer tfice Job o HOL54/1 >
Client: John Holland Pty Ltd Date started: 14.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 14.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: slope: -90° R.L. Surface: TBA m
hole diameter: 100mm bearing: datum:
drilling information material substance
=
notes .
S s material > bl structure and
E samples, S el " )
3] = = 8 0 c T £ additional observations
tests, etc 2 |E3 58| 8>
g |8l 5 5 il type: plastici icle ch isti 29|22
[ox well depth g— ﬁ g soil type: plasticity or particle characteristics, se | &
=1 ; © - £8|8¢
12 2] details |RL  metres] © 5} colour, secondary and minor components. o T
= % CH [ SILTY CLAY: high plasticity, white (continued) D St/Vst
9]
10
SPT
A0 -
N*=10 ] Borehole terminated at 10.2m
11
12]
13|
14
15 |
16
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample 50mm dia soil description VS very soft
AD auger drilling* C casing D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
w washbore 12 3 4 ) N* SPT - sample recovered St Stiff
cT cable tool |—: ?:nrgeiﬁés':gnce Ne SPT with solid cone moisture VSt very stiff
HA hand auger o s refusal v vane shear (kPa) D dry H hard
DT diatube water P pressure meter M moist Fb friable
. Bs bulk sample
B blank bit 10/1/98 water level R refusal W wet VL very loose
\ V bit on date shown E environmental sample Wp  plastic limit L loose
T TC bit _ PID PID measurement wi liquid limit MD medium dense
*bit shown by suffix P water inflow ws water sample D dense
e.g. ADT —4 water outflow Pz piezometer VD very dense

Revision
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PIEZOMETER HO154-1.GPJ COFFEY.GDT 28.08.02

Coffeyr Geosclences Py LIt Acnoses3ssie

Borehole No. SMB3 E
E . . L P . Sheet 1 of 1
ngineering Log - Piezometer oifice Job o HOL54/1 »
Client: John Holland Pty Ltd Date started: 15.8.2002
Principal: John Holland Development & Investment Pty Ltd Date completed: 15.8.2002
Project: Southwood Project Logged by: AGG
Borehole Location:  See Figure 1, TBA Checked by: BMcD
drill model and mounting: -90° R.L. Surface: TBA m
hole diameter: 100mm datum:
drilling information material substance
notes c .
material =3
samples, 2 _% E‘% ) §tructure and )
= 2 8 o c T £ additional observations
8| . tests, etc 2 €3 2L | B2
o 4§ well depth| & ﬁ g soil type: plasticity or particle characteristics, 2912 g
? details |RL metres] © | © colour, secondary and minor components. ES8 838
= o [} Road surface, siltstone and dolerite cobbles, with brown M VD | Fill. Low water return to surface, water is
d -1 silt/clay moving thru road at ~500 -1
o Q -
/ / S . SM [ SILTY SAND with some clay, fine, light brown L/MD
] ]
2] —
m 2.3-3m log backfill Old log at 2.3m _
3
% CL [ SANDY CLAY: medium plasticity, white, some silt St/vst | Alluvium
SPT 4] / -
444 7
N*=8 T / ]
5] % -
i% _
N Borehole terminated at 6.55m N
A _
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* T timbering N nil U, undisturbed sample 50mm dia soil description VS very soft
AD auger drilling* C casing D disturbed sample based on unified classification S soft
RR roller/tricone penetration N standard penetration test (SPT) system F firm
w washbore 12 3 4 N* SPT - sample recovered St Stiff
:_ no resistance Nc SPT with solid cone ; ;
CT cable tool |—:q ranging to moisture Vst very stiff
HA hand auger o s refusal v vane shear (kPa) D dry H hard
DT diatube water P pressure meter M moist Fb friable
. Bs bulk sample
B blank bit 10/1/98 water level R refusal W wet \s very loose
\ V bit on date shown E environmental sample Wp  plastic limit L loose
T TC bit _ PID PID measurement wi liquid limit MD medium dense
*bit shown by suffix P water inflow ws water sample D dense
e.g. ADT —4 water outflow Pz piezometer VD very dense

Revision A



FALLING HEAD TEST

Active Head / Initial

Hvorslev, 1951 - Well Point : Filter in Uniform Soil TEST DATA Head vs Time
Elapsed Depth to Active Active Head/ 1.00
Time (mins)  Water (mbGL) Head (m) Initial Head
Fixed Parameters Unit Value 0 0.00 8.71 1.00
SWL = Standing Water Level m bGL 8.71 0.17 1.70 7.01 0.80 W
D = diameter of test section or ID of casing m 0.100 0.33 2.20 6.51 0.75 ! 'u,ll
d = diameter of standpipe m 0.057 0.50 3.55 5.16 0.59 ]
L = length of test section m 8.71 0.67 3.71 5.00 0.57 |
estimated kp/k, ratio 5.00 0.83 3.74 4.97 0.57 -
where k, = vertical coefficient of permeability 1.00 3.80 491 0.56 %
kn = horizontal coefficient of permeability 1.17 3.82 4.89 0.56 %
m = transformation ratio = Yq/ky ratio 2.236 1.50 3.84 4.87 0.56 %
T = basic time lag = t when (H/H, = 0.37) mins 11 2.00 3.88 4.83 0.55 2% 0.10
- 3.00 3.94 477 0.55 =
4.00 3.96 4.75 0.55 S
LY 1T Water Level at t, 5.00 3.97 4.74 0.54 °
>
H; 6.00 3.98 4.73 0.54 'E
AA Water Level at t, 7.00 4.00 4.71 0.54
8.00 4.02 4.69 0.54
H, 9.00 4.05 4.66 0.54
lE WL 10.00 4.15 4.56 0.52
d 11.00 4.29 4.42 0.51
™ 12.00 4.41 4.30 0.49
E<— Bentonite / grout seal 13.00 4.50 4.21 0.48 0.01
14.00 4.61 4.10 0.47 0 10 20 30 40 50 60 70 80 90 100
15.00 4.72 3.99 0.46
16.00 481 3.90 0.45 Elapsed Time (mins)
L 17.00 4.91 3.80 0.44
Slotted Section 18.00 4.97 3.74 0.43
19.00 5.04 3.67 0.42
Sump 20.00 5.10 3.61 0.41
-«—— Bentonite / grout seal 25.00 5.36 3.35 0.38 kp, ky Kmean ki, ky Kmean
+«D»> 30.00 5.50 3.21 0.37 m®/m?/s = m/s m*/m%day = m/day
-— Kk, ky T 35.00 5.76 2.95 0.34
40.00 6.11 2.60 0.30 8.68E-08 1.74E-08 3.88E-08 7.50E-03 1.50E-03 3.35E-03
Chosen time t; mins 10.0 60.00 7.84 0.87 0.10
Chosen time t, mins 40.0 90.00 8.71 0.00 0.00
H; = active Head at time t; m 4.56 4.21E-06 8.43E-07 1.88E-06 3.64E-01 7.28E-02 1.63E-01
H, = active Head at time t, m 2.60
Coffey Geosciences
Drawn - AGG John Holland Pty Ltd
Approved - Southwood Project FIGURE B1

Date - Aug 2002

Scale - Not to Scale

Hydrogeological Studies
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Hvorslev, 1951 - Well Point : Filter in Uniform Soil

Fixed Parameters Unit
SWL = Standing Water Level m bGL
D = diameter of test section or ID of casing m
d = diameter of standpipe m
L = length of test section m
estimated kp/k, ratio
where k, = vertical coefficient of permeability
kn = horizontal coefficient of permeability
m = transformation ratio = Yq/ky ratio
T = basic time lag = t when (H/H, = 0.37) mins
LY 1T water Level at ty
Hy
LY | Water Level at t,
")
!—E WL
Bk
E<— Bentonite / grout seal
L
Slotted Section
Sump
-«—— Bentonite / grout seal
«D»>
- k;, ky T
Chosen time t; mins
Chosen time t, mins
H; = active Head at time t; m
H, = active Head at time t, m

Value
3.42
0.100
0.057
10.80
5.00

2.236
1.1

0.8
20.0
0.32
0.03

FALLING HEAD TEST

Active Head / Initial

TEST DATA Head vs Time
Elapsed Depth to Active Active Head/ 1.00
Time (mins)  Water (mbGL) Head (m) Initial Head
0.00 0.00 3.42 1.00 i
0.17 1.55 1.87 0.55
0.33 2.57 0.85 0.25
0.50 2.95 0.47 0.14 |
0.66 3.06 0.36 0.11
0.83 3.10 0.32 0.09 ~ |
1.00 3.12 0.30 0.09 T 010ty
1.17 3.13 0.29 0.08 =1 i
1.33 3.5 0.27 0.08 2 -
150 3.16 0.26 0.08 £ L
1.66 3.19 0.23 0.07 g
1.83 3.20 0.22 0.06 S
2.00 3.20 0.22 0.06 3
3.00 3.24 0.18 0.05 3 001
4.00 3.27 0.15 0.04
5.00 3.30 0.12 0.04
6.00 3.31 0.11 0.03
7.00 3.32 0.10 0.03
10.00 3.34 0.08 0.02
15.00 3.37 0.05 0.01
20.00 3.39 0.03 0.01 0.00
25.00 3.41 0.01 0.00 0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
30.00 3.42 0.00 0.00
Elapsed Time (mins)
kh kv kmean kh kv kmean
m*m%s = mis m®*m?/day = m/day
Variable Head Determination
kp = d? In(2mL/D) In(Hi/Hy) 4.78E-07 9.57E-08 2.14E-07 4.13E-02 8.26E-03 1.85E-02
8L (to-t1)
Basic Time Lag Determination
kp = d? In(2mL/D) 3.52E-06 7.04E-07 1.57E-06 3.04E-01 6.08E-02 1.36E-01
8LT

Coffey Geosciences

Drawn - AGG

Approved -

Date - Aug 2002

Scale - Not to Scale
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Southwood Project
Hydrogeological Studies
Falling Head Test of Bore SMB#2

FIGURE B2
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BASIC TIME LAG SLUG OUT TEST

Active Head / Initial

Hvorslev, 1951 - Well Point : Filter in Uniform Soil TEST DATA Head vs Time
Elapsed Depth to Active Active Head/ 100
Time (mins) Water (mbGL) Head (m) Initial Head T
Fixed Parameters Unit  Value 0.00 5.64 -2.65 1.00 N
SWL = Standing Water Level m bGL 2.99 0.17 5.41 -2.42 0.91 1\
D = diameter of test section or ID of casing m 0.100 0.33 5.17 -2.18 0.82 037 A
d = diameter of standpipe m 0.057 0.50 4.94 -1.95 0.74 .\
L = length of test section m 7.25 0.66 4.75 -1.76 0.66 IR
R = radius of standpipe m 0.05 0.83 4.59 -1.60 0.60 = \;\
r = radius of test section m 0.03 1.00 4.44 -1.45 0.55 I 010 X
T = basic time lag = t when (H/H, = 0.37) mins 3.0 1.17 4.30 -1.31 0.49 % X
secs 180 1.33 4.18 -1.19 0.45 £ \\ t
1.50 4.07 -1.08 0.41 ‘_g N
o 1.66 3.98 -0.99 0.37 £
1.83 3.91 -0.92 0.35 e
AN Water Level at t; 2.00 3.85 -0.86 0.32 %
H; 217 3.80 -0.81 0.31 % 0.01 !
|y | WaterLevel att, 2.33 3.75 -0.76 0.29 <
2.50 3.70 -0.71 0.27
H, 3.00 3.60 -0.61 0.23
Y SwiL 3.30 3.50 -0.51 0.19
d 4.00 3.43 -0.44 0.17
™ 5.00 3.33 -0.34 0.13 \
<— Bentonite / grout seal 6.00 3.24 -0.25 0.09 0.00
7.00 3.17 -0.18 0.07 0.00 3mins 10.00 20.00 30.00 40.00 50.00
8.00 3.14 -0.15 0.06 ) ,
9.00 312 013 0.05 Elapsed Time (mins)
L 10.00 3.11 -0.12 0.05
Slotted Section 12.00 3.09 -0.10 0.04
15.00 3.07 -0.08 0.03
Sump 20.00 3.04 -0.05 0.02
-«—— Bentonite / grout seal 25.00 3.02 -0.03 0.01
«D» 30.00 3.00 -0.01 0.00 K
- Kk ky T 35.00 2.99 0.00 0.00 m/s m/day
Basic Time Lag Determination
K=r?In(L/R) 1.5E-06 9.66E-02
2LT,
Coffey Geosciences
Drawn - AGG John Holland Pty Ltd
Approved - Southwood Project FIGURE B3
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Coffey Geosciences Pty Ltd ., .c...cc06

Geotechnical Resources Environmental

california bearing ratio test results

16 Church Street, Hawthorn, Vic, 3122
Ph: {03) 9853 3396, Fax: {03} 29853 0183

Taechnlcal

Project Managemant

client:  JOHN HOLLAND CONSTRUCTIONS PTY LTD job no : HO154/1
principal : labaratory : MELBOURNE
projact :  SOUTHWOOD dato : 27/08/02
location : TASMANIA tast raport : AA
tast procedurs : AS57T2896.1.17
labgratory compection method : AST289 5.7.7
|
e T R Y e L = 1 “
sample nurmber : I e 2 TF 3 TP 13 | Ii
]
depth: m 2.0-2.5m | 2.0-2.5m 1.0-1.5m 3
v
. y o
location; I T
I REFER TO FIGURE 1 REFER TO FIGURE 1 REFER TO FIGURE 1 <
I i
=
I
date sampled: I N.A N.A NA I I
I date tested: 26-Aug-02 I 26-Aug-02 I 26-Aug-02
sample description:
GRAVELLY SILTY CLAY.| SANDY CLAY 7 CLAYEY| _Slayey GRA fo-w |
I medium piasticity. SAND, fine te coarse, ?AN . Qranga bia W*';i
orange brown, fine lo orange brown, fow ”;.F fo coarse, gfralf
coarse gravel plasticity, some gravel na ﬁ,ﬂi‘:ﬂ; f,;" ow
3
Irna:-:imum dry density: tfm 1.64 I 7.890 I 1.73
optimum moistuseé content: %I 719.0 13.0 18.0 | |
Ifiﬂh:l moistura contant: % 17.4 13.0 I 15.0
% ratained on 19mm: | 4.8 o 8.2 | |
i : belore
dry densily soeking 1.60 |_ 1.86 l 1.70
t/m 2 after I
soaking 1.59 1.85 1.70 | |
I density raue; a8 | o8 I o8
o
= moisture ratio: I 105 100 97 I |
| =
g number of days soaked: 4 I g | <
| surcharge: kg 4.5 4.5 4.5 | E
. 3
: moistura content % o
2 top 30mm | 24.7 | 15.4 21.4 £
muistgr_e contant % 23 4 12.9 187 I "?n"
I ramaining sample g
)
swall after soaking: 0.0 I 0.5 0.0 g
i3
| penetration: mm 2.0 5.0 5.0 I g
- )
C.B.R. value: % 13 117 20 §
I remarks : 5
>
=

\\

[\

This laboratory is accredited by the National Association of
Testing Authorities, Australia. The testi{s) reported harein
have baen performed in accordance with the terms of
accreditation. This document shell not be reproducad
axcapt in full without the prior approval of the laboratory.

Aulhorised Signatu

NATA No

1040



Coffey Geosciences

Hy Ltd ACHM. 0v8 336 614

Goatechnicel Hesources Environmental

test results

Technical

Projact Management

16 Church Straet, Hawtharn, VYic, 3122
Ph: {03} 9853 3396, Fax: {03} 9853 0189

Coffey P22}

client :  JOMN HOLLAND CONSTRUCTIONS PTY LTD job no : HO154/1
principal : labaratary : MELBOURNE
project . SQUTHWOOD date : 28/08/02
[ocation ! TASMANIA test rgport ° AB
|
tEEI'. prul:Eldl..IrE = ASTZHQ 3. 1.2 - 3..2. 1 - 3-3. f = 3.4.- I tﬂst dﬂ[ﬂ i vﬂn{'ﬂus
Prepsration mathod : oven dried, dry siaved
Lacation TP 2 P 3 TP 6 TP 11
Depth m 2.0-2.5

Liquid limit WL 35 36
Plastic fmit Wp 25 18
Piasticity index ip 10 18
Linear Shrinkage LS. £ 6 s

|
eurfing / crumbling crumbling naither

L F

ramarks : Voles 7T. sampled by B McDowsell, lested "as received”
2. curling / crumbling refers to the condition of the linear shrinkage sample after constant drying

AN
|\

herein have been
of accreditation,

56

29

26

10.5

neithar

This labaratory is sccredited by the Nationel Association
af Testing Authorities, Australia. The test{s) reported

arformed in accordance with the terms

his document shall not be reproduced Authored Signatu
axcapt in full without the prior approval of tha labaratory.  wata Mo

43

37

75

7.b

crumbling

Qg UoIDA LHO LT 19qLUINQ W04

- P17 Ad s0ousp oy Aad [B) LHDHALOD
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Coffey Geosciences Pty lLtd ., .....cc.

Geotechnical Resources Environmentel Tachnical Projact Management

16 Church Street, Hawthorn, Vie, 3122
Ph: {03]) 9853 3396, Fax: (03} 9853 0189

[
FFrryi

test results

client :  JOHN HOLLAND CONSTRUCTIONS PTY LTD job no : HOT164/7
principal : laboratory : MELBOURNE
project :  COUTHWOOD date : 28/08/02
location : TASAANIA wast report : AC
test procedure : AS512893.1.2 -3.2.7-3.3.7-34.1 test date ! various
Preparation method ! oven drisd, dry sieved I
Location TP 13
Depth m 1.0- 1.6

0'9 UDEIdA [HOTLT Jaquiny wiog

Liguid Gmit Wi 27
Fiastic limit Wa 27
Plasticity Index ip &
Linear Shrinkage LS. 3
|
‘ curling / crumbling erumbling

e T

BEAL - P17 Ald seduopasoen Asjjed |5) LHOKHALDD

ramarks : Notes 1. sampled by B McDowell, tested "as received”
2. eurling / crumbling refers to the condition of the linear shrinkage sampla after constant drying

of Testing Authorilies, Australia. The test{s) reported

herein have been performed in accordance with the terms :

of accreditation. This document shall not be reproduced Authorised Signatug :
axcept in full without the prior approval of the laboratery.  maTaA Mo 431 E ehllng

This laboratory is accraedited by the National Association /



Coffey Geosciences Pty Ltd ... ......c..

Gaptechnical Resoureas Environmental Technleal Project Manegement

16 Church Straaet, Hawthorn, Vie, 3122 g

Ph: (03) 9853 3396, Fax: {03) 9853 0183

test results
client :  JOHN HOLLAND CONSTRUCTIONS PTY LTD job no : HO1647

principal : leboratory : MELBOURNE
project |  SaOUTHWOOD date : 28/08/02
[ocation : TASMANIA test raport : AD
test procedurg : AS7288 6.7.3 { Triaxdal Farmeasbility test date : 22/08/02 I
A51289 5. 1.7
T
a
identification TP @ T 11 3
- -
5
depth m 0.4-1.2 04-1.2 g
=)
Maximum Dry Density t/m” . 1.44 1.60 5
<
Optimum Moisture Content 9% 30.5 21.6 i
Bulk wet Dansity of test 3 5
spocimen t/m 1.839 1.903 a
Netural Maistura Content
of test spacimen % 32.4 22.6 I

Dry I:Tﬂnsdr of test /m’ 1 41 1 56

specimen

Density Ratio % 83 95

Moistura Rastio % a7 103 |
Parcenisge oversize % 0 0

PERMEABILITY m/sec 3.5 -9 1.2£-8

Water Type distilled distilfed |
Description TP 6 SILTY CLAY. medium to high plasticty, mottled grey yellow hrown

TP 17 SILTY CLAY, madium to high plasticity. molttlad grey yellow brown

The sampla was remoulded In five layers at 98% SMDD @ OMC

fgaat - P17 Ald taouapeseg Aajjad (9) AHDOMALODD

ramarks :

This laboratory is accredited by the National Association

of Testing Authorities, Australia. Tha test{s} reported

herein have besn q_a[furrned in accordance with the tarms , :

of accreditetion. This document shall not be reproduced Authoristd Signat
except in full without the prior epproval of the leboretory.  yata No 431




Coffey Geosciences Pty Ltd, ., .cc..ccoc

Goeotechnical HResources Environmental Technical Project Management

16 Church Strest, Hawthorn, Vic, 3122
Ph: [03) 9853 3396, Fax: [D3] 94853 01859

california bearing ratio test results

client:  GHD PTYLTD job no : Ho142/7
principal : laboratory : MELBCOURNE
project : SOUTHWOOD date : 01 May 02
location : TASMANIA test report : AB

test procadure : AS72896.1.1

leboratory compaction method : 457289 5.7.7

sample number : #1
depth: m =
location;
REFER TO FIGURE 7

date sampled.: 1&-Apr-02

Lt Lo, LA I dkqum)y WD

date tested: : 30-Apr-02

sample dascrption:

SANDY GRAVEL, fine to
coarse, light grey white,
fine to coarse sand

1
maximum dry density: tfm 1.97
optimum moisture contant: % 2.5
field moisiure content: % 2.7
%4 ratained on 19mm: 24
. before
dry density soaking 1.893
tim 3 afer
soaking 1.594
densily ratio: a8
&
i3 moislure ratio; T0T
.
3 number of days sqaknd: £
surcharge: kg 9.0
: moisture content %
| top 30mm 1.0
moistura content % 9.8
remaining sample |
awell after soaking: Yol 0.0
penatration: mm 2.5 |
C.B.R. value: % 20 ‘

‘ remarks !
sampled by B Mc Dowaell, tested " as received”

HBEL - P1] Ad €30Us280eD AMJUD 12} LHOMAGDD

This laboratory is accredited by the National Association of
Testing Authorities, Australia. The testis) reported harain
have been performed in accordance with the terms of . :
accreditation. This document shell not be reproduced Authorised Signat
except in full without the prior approvel of the laboratory. NATA No 10
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Coffey Geosciences Pty Lid ., ...

Gaotechnical Reesources Environmeantel Technpical Project Managemeant

16 Church Street, Hawthaorn, Vic, 3122
Ph: (03] 2853 3396, Fax: (03) 9853 0182

test results

;
-

client : GHD PTY LTD job no : HOT42/7

principal : leboratery : MELBOURNE |
praoject |  SoUTHWOOD date : 7/05/02

location : TASAMANIA test report ; AC

test procedure ; AS72823.1.2 -3.2.7-3.3.7- 3.4.1 test data : 30/04/02

Preparation methad ! oven dried, dry siaved

ATITERBERG LIMITS

Sample identification sampla 1 MPY 1 MPY 2

Liquid lirdt WL MNP 28 37
Plastic Imit Wp NP 19 26
Plasticity Index Ip NP L 17

]
Linear Shankage L.5. 0 & 8
curding / cracking none eruombling crumbiing

|

I Note M_P refers to non plistic fines

|

remarks : Motes 1. sampled by B M cDowsll.tested "as racaived”
2. curling / cracking refers to the condition of the linear shrinkage semple sfter constant drying

. _ R

This lsboratory is agcredited by the National Association
of Testing Authoritias, Austrelia. The testis} raported
herein have been performed in accordance with tha tarms ;
of accreditation. This document shall not be reproduced Authorise

except in full without the prior approval of the labaratory. g axa nNo 439 Ernie Gmahling
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Coffey Geosciences Piy Lid, . .........

Geotechnical | Resourcee | Environmentel | Technical | Project Managemant

16 Church Street, Hawthorn, Vie, 3122
Ph: (03] 9853 3396, Fex: {03} 9853 0189

Coffey B2

—

tost pracedure ; AST289 6.1.1
leboratory compaction method : 48572895 7.7

- - . a
california bearing ratio test results

client : GHD PTY LTD job no : HOT42/T

principal : laboretory : ME BOURNE

project - SOUTHWOOD report date : 06 May 02

lacation : TASMANIA test reporl : AF I

GRAVELY SAND. fine to
coarse, brown, fine to
coarsa gravel, fines of fow

plasticrty.

3
maximum dry density: t/m 1.71

sampla descriplion: |

optimum moisture contant: % 719.5

date tested: - 3-May-02
field moisture content; % 19.3

| % ratained on 19mm: 5.2

balore

soaking 1.64

dry dansity

/m 4 after

snaking 7.70

density ratio: 99

1ost

moisture ratio: a8

C.B.R.

number of days soaked: 1

surcharge: kg 4.5 |

moistura content %

top 30mm 21.0

moisture content %
ramairing sample 20.0

| swell after soaking: %

penatration: mm

SHmp!ﬂ numbear : MPY T
depth: m -
location:
REFER TO FIGURE T
|
I data samplad: 18-Apr-02

C.B.R. value: %%

remarks :
sempled by B McDowell, tested ™ as received”

This laboratory is accradited by the National Association of
Tnsting Authorities, Austraelia. The tesi{s} reported herein
have been parformed in accordance with the terms of ’ :
accreditation. This document shall not be reproduced except Authorised 5
in Ml without the prior approval of the laboratory. pNATA N

\,

N\

rnie Gmshling

O'q UDLIBA | HE 7] Joquinp Wicd

H801 - PT] Ald RHDECE) A 10T {2) IHDMALOD



MICROBIOLOGICAL RESULTS FORM Water (2002

WATER ECOscience B

Report No: W484/02 Coffey Geosciences National Association of Testing
Order No: HO102 ABN: 57 056 335 516 Authorities, Australia
Page: 10f 1 289-291 Liverpoo! St U
Submitted by: B McDowell Hobart TAS 7000 NATA ENCONSED DOCUME?
Date report issued: 22/08/02 X / Phone: (03) 6234 9955 g8 ——— HEELUEE
r/_. % Fax: (03) 6234 8577 except in full, r
SIGNED: M Sharpe, Microbiologist
Sample Lab. Sample Sample Site . Date Time Date Date Tests FC E.coli FS
Number Number | Description | Collected | Collected | Received | Tested Required * f100mL /100mL 100mL
HO154/1 02/AN8/243 Water |Southwood hore 15/08/02 nr 16/08/02 | 16/08/02 |FC, E.coli, FS <10 <10 20 {est)
SMB#2
HO1541  |02/W8/244 L Southwood bore " x| w7 F | : 10 (est) 10 (est) 10 (est)
SMB#3

*tests were performed on samples as received

Test Methods_

est = estimate

FC (Faecal Colifarms), E.coli, AS4276.7-1995; FS (Faecal Streptococci), AS4276.9-1995.

nr = not recorded

WATER ECOscience 20 St Johns Ave New Town TAS 7008, PO Box 34 New Town TAS 7008 Australia Tel 03 6228 0524 Fax 03 6228 0756 NATA A?Q_[f:diled Laboratory No, 992

WATER ECOscience Pty Ltd ABN 18 064 477 989



ws LCO ﬂSlll ta ntSTM WSL Consultants My, Lid.

Enviroscience A.CN. 004 752 676 ABN. 49 004 732676
2-8 Harvey Strect, Richimend, Victaria 3121, Ausmalia
Telephone: 461 3 9420 4666  Facsimile: +61 3 9429 2294
Email: wsl@wsl.com.au Web: wwwowsl.com.uu

Dale: 18-Aung-20M1
WSL Report No: 481486
WAL JebMomber: 18572 Cliend: Colfey Hotaw ~ Job Reference: HO15471

LA NUM Received

Srmple POTASSIUM SODIUM CALCITUM  MAGNESIUM  ALKALINITY RI- CARBONATE
) a5 CaCo3 CARBONATE s CalCON
= CaC03
4B 1466 10-Aug-2002 ShEBY2 24 6.1 0.5l LS B g <2
481487 1.Aug-2002 SKBN3 D2 18 T2 13 o0 [ <2

A blank space mdlizakes ao [esl performed

£

Repuls expreacd es g/l where applicable

HYDROXIDE CHLORIDB SULPHATE

ny T3
<2 13 u]
<3 r o1

e P

a UALITY
SNEIEM
Al PHOSFHORUS TOTAL
NITROGFEN
15 0,21 2.5
344 D.52 3.2
Fage 2 of. 4

9G:c1 cBac-anoc-8c

dl — SINGLTINSNOD 11SM

Pece b6ebe £ 19

Pa/c8"d



Envitoscicnce

Date: 28.-Aug.-2002
. WSL Repoct No: 481486
" WSL JabNuomber: 18572  Clieni: Coffey Hobarl

LAB NUM Received Sample
4814806 19-Aug-2002 SMB#2
481487 19-Aug-2002 SMB#)

Ablenk ggace indicales no Yes1 performed

&

WSL Consultants™ wsL consuttans Pry. Lid.

ACN. DM 752 676 A RN, 49 004 752 676
2-8 Harvcy Street, Richmond, Viccoria 3121, Australia
Telephone: +61 3 9429 4666 Facsimile: +61 3 9429 2294

Email: wsl@wsl.comau Web: wvwwwil comian

Job Relerence: HO154/1

TPH TPH TFH TPH BENZENE TOLUENE
C6-C9 Cl0-Cl4 C15-C28 2916
<1 <0.1 .1 <01 <0.001
«.1 a1 06 01 <0.001
Results expressed as ma/L

<301

0001

ETEYL  XVLENES

BENZENE

<0001

<0.00¢

<0.001]

<0001

Yy

Fage 3 of. 4

&S:cl chBc-9Nnd-8c

dl — SINYLINSNOD T15M

PeZC bbb £ 19

PE/EB"d



WSLConsultants™

WSL Consultants Pey, Led.

Enviroscience ACN, 004 752 676 AB.N.49 004 752 676
2-8 Harvey Street, Richmond, Vicioria 3121, Australia
Telephone +61 3 9429 4666 Facsimile: +61 3 9429 2294
Email: wsli@wsl.oom.au  Web: vww.wsl com.an
ate ; 13-Ang.21001
ISL. Rrpordi Nao: 401486
ISL JbNombar: 18572 Clienl: Colfey Hobnrt  Job Reforence: HO15I
LABNUM Received Somple HWAFP ACY ACRE FLU PHE ANT FLA | PYR HAA
BI85 bAup-2002  SkiBa2 <0.001 <001 <0001 <0001 <000l <001 <000l <000I {1,001
481487 19-Aug-2002  SHBEN] <000 | <3 001 D00l <DB]] <000l <0001 <00L <0.00] <. (H
—I
O
T * Total PAH'S refers only io the sum of Indicidual PAIE'S tested above.
L
T\ Llanl smee indicatles na fest performed Results expressed ns mp/L

145

L

2,

CHR

«{).0A1

<1001

BBF

<0000

«0.001

BKF

<D.0J1

<0.001

BAP

a0 001

<[00k

e P

DBA

«0,001

<(.001

BGP

<1001

0501

) m”"c

:'Ir
[
it
UALIVY
SEYETEM
IFY TOTALY
FAH
<0101 (L0
<Nl <00}
Pogr 4 ol

2S:cl chac-unu-8c

dL — SINGLINSNOD T1SM

becc 6cbb £ 19

Fave d
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100
STP12 o L T
— = S22 o 2P = 5o
rieg?rigige”
A A 0
SMB2 SMB1 R.L. (m)
—— ¥ 100
_______ — —d - \
= = St = — - — — |
2 :2: 0
B B’
LEGEND
Il Borehole with Groundwater level
Quaternary Alluvium
—— | Permian Sedimentary Rocks (apparent dip in section)
2 Shear Zone, Projection of mapped, others will be present
Noj Description Drawn Approved pate COffey GeOSCiences Pty Ltd ACN 056 335 516 Geotechnical ‘ Resources ‘ Environmental Technical Project Management

P4

2 Prawn S8 JOHN HOLLAND PTY LTD - SOUTHWOOD PROJECT Drawing No.

2 Approved B McD GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATIONS FIGURE 3

Date AUG' 2002 ' '
0 | Issued for Tender SB B McD 29/8/02 Seale NTS CROSS-SECTIONA-A'&B-B Job No. : HO154/1-AE




SMB1 d>,a
RL(m) 4=
10
______________ P—— 0 3
NS DS— — — — — 50
- —  — __ = :r_)”' % —
— < e 0
C Cl
Poor Rock In Borehole
possible Shear Zone
LEGEND
Il Borehole with Groundwater level
Quaternary Alluvium
—— | Permian Sedimentary Rocks (apparent dip in section)
g Shear Zone, Projection of mapped, others will be present
I_NO DeSCFIDtIOI’l DraWn ADDI’OVGd Date coffey Geosciences Pty Ltd ACN 056 335 516 Geotechnical ‘ Resources ‘ Environmental ‘Technical ‘ Project Management
% Drawn | SB JOHN HOLLAND PTY LTD - SOUTHWOOD PROJECT ElrgvdiggE QO- :
5 Approved| B McD___| GEGTECHNICAL AND HYDROGEOLOGICAL INVESTIGATIONS
Date AUG' 2002 CROSS-SECTION C - C' Job No. :
0 | Issued for Tender SB B McD |29/8/02| Scale NTS HO154/1AE




Perched Aquifer in Peat & Sand

Locally Perched Aquifers

Variable aquifers in . .
on Clay Lenses in Alluvium

Sand/clay Colluvium/Residual Soils
Seepage at breaks in slope (seasonal?)

-~

HUON
RIVER

.
/_

LIMITED LOCAL
FRACTURE PERMEABILITY IN

2

Generally drained Alluvium

‘/

Coffeye=

LEGEND
(—’ Seepage A 4 Aquifer 7 Siltstone/Sandstone:
K~10"-10"° m/day

Peat & Sand: Alluvium Clayey: / .40

K~10"-10 miday - K~10-10° m/day Local fracture zones 107'-10" m/day

(horizontal) (horizontal & vertical) , _

Alluvium Sandy: Colluvium/Residual: " Main Groundwater flow

K~10"-10" m/day K~10"'-10* m/day - Minor Groundwater Flow

(horizontal & vertical?) (horizontal) )y

I_NO DeSCFIDtlon DraWn ADDI’OVGd Date coffey Geosciences Pty Ltd ACN 056 335 516 Geotechnical ‘ Resources ‘ Environmental ‘Technical ‘ Project Management
P4
% Drawn | SB JOHN HOLLAND PTY LTD - SOUTHWOOD PROJECT Drawing No. :
3 Approved B McD | GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATIONS JFO'SHE'? 5
0 [ Tssued for Tender S8 |BMcD [29/8/02] Scale | NTS CONCEPTUAL GROUNDWATER MODEL HO154/1AE
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