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NE-Business Park

1 INTRODUCTION

Coffey Geotechnics Pty Ltd (Coffey) was engaged by Jeffrey Smith from North East Business Park to
carry out geotechnical studies at North East Business Park (NE-Business Park). We refer to our
proposal B18367-AB-C dated 30 August 2006. This report presents the results of the desk study, Acid
Sulphate field investigation and marina geotechnical field investigation. The geotechnical investigation
for the marina area was submitted as a separate proposal, B18367-AC-A, submitted 2 November 2006.
The report outlines the adopted methodology, objective and discusses the results of the field
investigations. The last section contains recommendations and suggestions for further works.

2 BRIEF AND SCOPE
The brief and scope of the investigations are outlined in the aforementioned proposals and includes:

« Develop a preliminary understanding of the presence of soils with the potential for acid sulphate
(ASS) contamination

« Regional geology across the site
« Establish likely geotechnical conditions across the site such as presence of soft clay

« Establish geotechnical issues that may be a constraint to the development and likely to have an
impact on the future development plans

« Preliminary use of suitability of site soils for use as fill

« Advise on potential foundation types and quay wall retaining structures for conceptual design
purposes

The works include a desk study, aerial photo interpretation, site walkover and preliminary field
investigation.

The extend of the works and number of field investigation locations were selected to form a “broad
brush” covering at least the different geomorphological features of the site. The results of this “broad
brush” approach enables a better understanding of the extend of the ASS on the subject site and allow
to estimate the extent of field investigations required to adhere to the requirements set out by
Queensland Acid Sulphate Soils Investigations Team (QASSIT).

A variation of the works was requested relating to foundation aspects in the marina area. A number of
boreholes were carried out in the marina area. The aim of this investigation was to establish
geotechnical parameters for the foundations of multi-story developments.

The adopted methodology and objective of the works are outlined in the next section.

3 INVESTIGATION METHODOLOGY

On of the objectives of the works is to gain an understanding for the potential for ASS in the subject
site. The subject site measures approximately 760 ha. The guidelines set out by QASSIT suggest 2
sampling holes per hectare for sites bigger then 4ha, requiring approximately 1500 boreholes for the
subject site. At this early stage of the development the expenditure associated with an investigation of
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this magnitude was undesirable. Also, an investigation of this nature, at this stage would provide no
significant benefit in terms of reduction of environmental or geotechnical risks associated with the
proposed development.

Based on these arguments an approach better reflecting the expenditure and geotechnical related to
this stage of the development was required. To achieve this the following, staged, approach was
adopted.

1. Aerial photo interpretation identifying distinct geomorphological features of the site
combined with a site walkover establishing different soil types and verifying the photo
interpretation.

2. Classification of different landforms versus soil types, likely to have similar or comparable
geotechnical properties.

3. From the landform—soil type classification a limited number of Areas were identified. These
Areas can now be individually targeted by field investigations. Factors taken into
consideration with regards to sampling density and location were: nature and timeframe of
proposed development, topographical location, soil type, area characteristics, available
historical information and ecological, conservational and environmental constraints.

From a development perspective the approach described above allows for distinguishing areas with
potentially higher geotechnical or ASS risk from areas with potentially limited geotechnical or ASS risk.
This distinction is based on the factors previously mentioned. From the landform area classification an
estimate of the appropriate level of field investigations for specific areas can be established. This would
result in a more focused and possibly more detailed ASS field investigation per area whilst reducing the
magnitude or sampling density required for an overall field investigation.

From an environmental perspective the approach creates an extra level of confidence with the use of
the landform-soil type area identification. Each specific area would have been subjected to some ASS
field investigation and as such by using the results of preliminary “broad brush” field investigation
preliminary boundary conditions can be established. This will, at a later stage, allow the development of
a more focused and possibly more detailed ASS field investigation per Area creating a higher level of
certainty both per Area and for the subject site overall.

The information from the field investigation, laboratory testing, interpretation and external information
will be summarized in a Geotechnical Constraints Table. The Geotechnical Constraints table includes
the information per Area required to assess Geotechnical risk, ASS related risk, constraints related to
future stages of the development and possible solutions related to those constraints. The Geotechnical
Constraints Table is presented in Section 9 of this report.

4 AVAILABLE INFORMATION

4.1 External Information
The following information was used in the geotechnical and ASS assessment of the subject site:
« Aerial photos - Department of Natural Resources, Mines and Water.

« Geological Map, Sheet 9443, Caboolture, Geological Survey of Queensland 1919.
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“Guidelines for Sampling and Analysis of Lowland Acid Sulphate Soils (ASS) in Queensland
1998". Queensland Acid Sulphate Soils Investigations Team (QASSIT), Department of Natural
Recourses, RSC, Indooroopilly — October 1998, Revision 4.

“Report on Acid Sulphate Soil and preliminary geotechnical investigation 2-32 and 34 Nolan
Drive, Morayfield”. Douglas Partners Pty Ltd — February 2004.

“Geological Report on Caboolture Marina Site for Noosa Events Pty Ltd”. J.E. Siemon —
September 2005.

Table 4.1 summarizes the external borehole information used in the geotechnical and ASS assessment
of the subject site. Some of the borehole identification has been changed to concur with the
identification used by Coffey Geotechnics for the purpose of this report.

The locations of the boreholes are shown on Figure 208. The borehole logs obtained from external
information are included in Appendix A.

Table 4.1: Summary of borehole information

Source Date Borehole Identification
Douglas Partners July 2003 TP5, TP6, TP13 - TP17, TP20 — TP37
Noosa Events Pty Ltd unknown P1-P22
Pacific Silica Pty Ltd unknown SPS403 - SPS406, SPS414 — SPS418
Department of Natural Resources and Mines unknown CS477, CS478, CS505, CS506, CS508
Department of Natural Resources and Mines unknown D1043

4.2

Information provided by NE-Business Park

The following information was provided by NE-Business Park Pty Ltd:

“Initial Advice Statement North East Business Park, Nolan Drive, Burpengary”. PMM Group —
May 2006.

“Draft Terms of Reference for an Environmental Impact Statement”. The Coordinator-General —
August 2006.

“North East Business Park EPBCA Referral Submission”. PMM Group — June 2006.
Email September 2006 containing Figures showing Proposed Land use and Roads

CD-Rom received October 2006 containing proposed land use and topographical survey
information. The topographical survey also included the approximate Q100 level. This level has
partially been used to select boundaries between different landforms.

Fax received December 2004 indicating revised proposed cut and fill areas.

Figure 218 shows the site location including site boundaries. Figure 214 shows the proposed land use
as suggested by NE-Business Park. The land use as shown is included as basis for the ASS and
geotechnical interpretation. This investigation focuses predominantly on the Business Park and the
Marin Area.
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5 CURRENT INVESTIGATION

5.1 Site Walkover by Coffey Geotechnics

Coffey Geotechnical carried out a site walk over in October 2006. The purpose of the walkover was to
confirm the results of the geomorphological aspects of the Aerial Photo interpretation and to identify the
different soil types present on the site. The results of the site walkover are presented in Figure 219. The
site walkover forms the basis of the soil type classification used in the landform area identification.

5.2 Terrain Mapping

The aerial photo interpretation and previously mentioned site walkover resulted in the identification of
5Nos Soil types and 7Nos Landforms. This would potentially allow for 35Nos different Areas. Based on
the topographical survey information and analysis of borehole information the number of Soil types was
reduced to 4Nos and the number of Landforms was reduced to 6Nos. The soil descriptions were also
modified based on the borehole information from the field investigation by Coffey Geotechnics. Table
5.1 and Table 5.2 below the Soil Classification descriptions and Landform descriptions. The landform
identification was carried out using the aerial photo interpretation. The boundaries of the different
landforms was refined at a later stage based on the topographical survey information and the Q100 line.
The elevation of the Q100 line was provided by NE-Business Park and was defined as RL3.5.

Table 5.1: Soil Classification

Cat Soil Classification Description

2 Dune Sand Fine to medium grained, greyish white, well sorted, sand

3 Sand or clayey or silty sand Pale brown or reddish brown, silty sand or brownish grey dry silty sand

4 | Clay - predominantly dry Reddish brown, stiff, dry sandy silty clay

5 Clay — predominantly saturated Dark brown to black, soft, plastic, clay or silty clay

Table 5.2: Landform Classification

Cat Landform Description
B Hill slopes Ground sloping towards higher altitude areas.
C Plains — predominantly Dry Generally flat, with some areas uneven or undulating surface. Areas have no
D Plains — predominantly Wet Generally flat, with some areas uneven or undulating. Areas may have standing
E Streams, banks, river terraces Small streams or tributaries. Areas adjacent to river likely to flood
F Mangrove, oxbows, swampy or extremely wet Mangrove areas, abandoned river channels likely lower lying, swampy areas
G Dunes, sandy plains Aeolian deposits, predominantly as dunes but small areas relatively flat

Using the landform descriptions shown in the Table 5.2, each of the landforms was assigned a typical
or predominant soil type according to the descriptions in Table 5.1. As mentioned previously the soil
types were identified during the site walkover.
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The results of assigning the soil type to the specific landforms is graphically shown in Table 5.3, in
Matrix form. The classification resulted in 10Nos different Areas, classed by Soil type-Landform Area
combinations. Table 5.3 shows the matrix with the Landform — Soil type combinations identified on the
subject site. The colour coding of the matrix, representing a specific Landform Area, concurs with the
colours used to identify Landform Areas in the Figures. Figure 213 shows the results of the Terrain
Mapping.

Table 5.3: Soil — Landform Category Matrix

LANDFORM CATEGORY

2 3 4 5

SOIL CATEGORY

5.3 Trial Pits and Boreholes for Soil Classificatio ~ n and ASS Investigation

As stated in Section 2 one of the objectives of the works was to identify areas with the potential for ASS
and establish an estimate of the extend of ASS in those areas. Based the landform-soil type
classification 10Nos Areas were identified. Each of these areas was analysed looking at the following
factors: external ASS related borehole information and laboratory test results, proposed land use and
environmental and ecological constraints.

The field investigation carried out by Coffey Geotechnics, for the purpose of ASS, comprised 9Nos
boreholes (identified as LBH1 — LBH9) and 38 trial pits (identified as TPC1 — TPC38). Boreholes LBH1
to LBH9 were carried out using a Edson 3000 tracked rig. The trial pits TPC1 to TPC38 were excavated
using a 30T, 800SE KATO with 450 toothed bucket.

Figure 205 shows the boreholes locations LBH1 — LBH9 and Figure 206 shows the trial pit locations
TPC1 — TPC38 relative to the Landform Areas. An additional 11Nos trial pits (identified as TPK101 —
TPK111) were excavated to confirm earlier results and obtain an understanding of the ASS in the
proposed cut and fill areas. The locations of TPK101 — TPK111 and the proposed cut and fill areas are
shown in Figure 207.

Borehole and trial pit locations carried out at previous investigations are shown in Figure 208.
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Samples were taken from the boreholes LBH and from the trial pits TPC and TPK and send for ASS
screening tests. Undisturbed samples were taken from the first 3 meter of the LBH. Disturbed samples
were taken from the trial pits TPC and TPK and the representative depth of the samples was estimated.
The borehole logs for LBH1 — LBH9, TPC1 — TPC38 and TPK101 — TPK111 are included in Appendix
A. The laboratory test results are discussed in Section 6.

5.4 Boreholes in Marina Area

NE-Business Park requested a variation on the field investigation targeting specifically the marina area.
The focus of this variation of the field investigation was to obtain geotechnical parameters relevant to
foundation design for high rise buildings. The boreholes should also provide a more accurate
understanding of the geological profile at the marina basin area. An additional 9Nos boreholes
(identified as MBH1 — MBH10) were drilled around the proposed marina basin. These boreholes were
drilled to bedrock including and a minimum of 3m coring was carried out. The borehole locations for
MBH are shown on Figure 204. SPT and U50 samples were taken and send for laboratory testing. The
borehole logs MBH1 — MBH10 are included in Appendix A. The laboratory tests are discussed in
Section 6.

6 LABORATORY TESTING

6.1 Acid Sulphate Testing

The sampling from the boreholes was carried out according to the QASSIT guidelines. Samples were
taken at least at 0.5m intervals and to a minimum depth of 2m below ground level or 1m below
extraction depth. As mentioned in Section 5.2 sample depths from samples taken from TPC and TPK
trial pits were estimated. All samples obtained from the LBH boreholes and TPC and TPK trial pits
were send for pH_f (pH — Fox) screen testing. Depending on the results of those tests selected samples
were send for SPOCAS testing. Table 6.1 below summarizes the ASS laboratory testing results. The
ASS laboratory test results are included in Appendix C.

Table 6.1: ASS Sampling and Testing Summary

Test Location Nos of Samples Samples tested Samples tested Samples tested
Identification collected pH_f SPOCAS SPOCAS positive
LBH 96 85 14 2
TPC 21 26 8 3
TPK 11 11 5 Results still outstanding
Coffey Geotechnics 6
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6.2 Geotechnical Testing

Selected samples obtained from the MBH1-MBH10, LBH1-LBH9 and TPC1-TPC38 were send for
geotechnical laboratory testing. The geotechnical testing carried out is summarised in Table 6.2 below.

Table 6.2: Summary of Laboratory Testing

Type of Test

Moisture
Content

Atterberg
Limits

Sieve
Analysis

Triaxial
(V)

Shrink
Swell

Comp

CBR

Cons

MBH

18

18

LBH

TPC 7 11 5 - 6 7

Number of tests
per Borehole

TP 4 4

At the time of writing the geotechnical laboratory tests for MBH. LBH and TPC are still outstanding.
Once finalised the results will be presented in a revision of this report. The laboratory test results for the
TP sample locations are included in Appendix C. It should be noted that these tests are external
information and have not been carried out by Coffey Geotechnics. The TP sample locations, TP26,
TP28, TP35 and TP37 fall entirely with the proposed cut and fill area Nol.

7 GEOLOGICAL AND GEOTECHNICAL INTERPRETATION

7.1 Site Description

The site comprises approximately 760Ha east of the Bruce Highway and south of the Caboolture river.
The elevation varies from approximately RL15m to RL20m along the western boundary, Noland Drive,
and parts of the southern boundary to RL1 towards the river. At the time of the field investigations parts
of the site were ploughed and de-vegetated. Protected and environmentally sensitive areas were
vegetated. The areas to the north west of the site, towards the river, were wet with groundwater at
surface.

7.2 Regional Geology

The subject site is underlain by Triassic — Jurrassic Landsborough Sandstone. The Landsborough
sandstone follows a sequence of sandstone, siltstone shale and conglomerate. Overlying the
Landsborough Sandstone is a sequence of sandy Quaternary units which is overlain, at specific
locations, by sand dune deposits. The Quaternary units comprise varying proportions of sand, clay and
silt. The sand dune deposit on the site, Landform Area G2 (see Figure 213), is thought to have been
formed during the last ice age. The borehole information, both external and from the Coffey field
investigations indicates the site is generally overlain by silty sands or clayey sands (from GL to 0.5m
BGL) and inorganic clays followed by clayey sands or inorganic clays (from 0.5m BGL to 2.0m
BGL. Coffee Rock has been encountered in some areas of the site. Coffee Rock is a hard cemented
organic sand to loamy sand with high iron content.

Coffey Geotechnics 7
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The presence of Coffee Rock can sometimes be associated with ASS. Coffee Rock can appear hard
when encountered by drilling or excavating but may behave brittle or decomposes when exposed to
oxygen and water. The presence of Coffee Rock may present a constraint when piling or excavating.
Table 7.1 summarises the regional geology based on the borehole and trial pit information. The soll
sequence has been presented per landform area.

Table 7.1: Summary of soil type per land form area

Landform RL (m) Soil Thickness g?g&g:lﬂeg

Silty Sand (SM) 0.2m - 0.8m 0.0-0.8
B3 55-17.5 Clayey Sand (SC) 0.6m - 3.2m 1.4-4.0
Clay (CL) 0.4m - 3.0m 36-6.2
Clay (CL) 2.5m - 5.0m 00-25
c3 2-3 Clayey Sand (SC) 1.8m - 6.4m 0.0-6.4
Clay (CH) approx 2.0m 50-85
Clay (CH) 0.8m - 5.0m 0.0-5.0
C4 2-5 Clayey Sand (SC) 0.6m - 4.5m 1.0-45
Clay (CH) 0.8m-7.0m 00-76
Silty Sand (SM) 0.4m - 0.6m 0.0-1.0
C5 2-5 Clay (CH) 0.6m - 2.0m 04-30
Clayey Sand (SC) 0.4m - 1.6m 1.0-34
Clay (CL) 0.2m - 0.4m 0.0-04
D3 2-5 Clay (CH) 1.2m - 10m 02-28
Clayey Sand (SC) approx 4.0m 10-14.6
Clay (CL) 1.0m-1.8m 00-1.6
D5 15-25 Clayey Sand (SC) 1.0m - 3.4m 04-46
Clay (CH) 0.6m - 4.4m 04-6.6
E5 1.35 Clayey Sand (SC) 0.4m - 1.8m 0.0-1.8
Clay (CL) 1.0m -2.6m 04-46
Clay (CH) 1.0m - 3.0m 0.0-3.0
F5 2-3 Clayey Sand (SC) 0.6m - 2.8m 1.6-4.6
Clay (CL) 1.0m - 2.6m 06-7.4
Sand (SP) 0.2m-2.2m 0.0-2.0
G2 15-35 Coffee Rock 0.4m - 0.6m 1.2-28
Clay (CH) 0.6m - 4.4m 24-9.0

D4 2-35
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7.3 Geology Marina Area

Figure 209 shows the proposed marina area, relative to the Landform Areas, including the available
borehole and trial pit information.

The elevation of the proposed marina area is approximately between RL 0.5 and RL 2. The bottom of
the basin is proposed at RL -6. The proposed marina area includes Landform Areas G2, D5 and C4
(see Figure 213). The soil profile of the northern part of the marina area comprises soft grey-black clay
overlying sequences of sand, clayey sand and clay.

Depth to bedrock varies from approximately 9m below surface at the western side to 13m below surface
at the eastern side of the proposed marine basin. The soil profile at the eastern side of the proposed
marine basin comprises 2m to 3m of dune sand overlying medium to high plasticity clay. Groundwater
at the marina area has been encountered between 0.5m and 1.5m BGL.

At the western side of the proposed marina basing the soil profile comprise almost entirely of clay.
Cross sections showing typical soil profiles of the proposed marina area are included in Figure 209.

7.4 Geotechnical interpretation marina area

Three geotechnical aspects of the proposed marina area are addressed. Firstly the foundation aspects
for multi story buildings around the permitter of the proposed marina basin and secondly the quay walls
or batter of proposed marina basin. Regarding the quay walls, NE-Business Park advised Coffey
Geotechnics that the preferable construction method for the marina basin is the use of sheet piles. The
third aspect is the excavation method of the marina basin.

7.4.1 Geotechnical Parameters of the marina area

Table 7.2 gives a summary of the soil parameters from a generalised soil profile of the proposed marina
area. It should be noted that the parameters are estimated based on soil descriptions from borehole
logs. Interpretations based on the laboratory tests will be included in a revision of this report.

Table 7.2: Preliminary estimate of soil properties marina ar ea

Soil Type Depth (m) Plasticity Effective Effective Friction M Presumed Bearing
. Angle Value (kPa)
Cohesion
Sand 00-25 3237 150-500
Clay 3-9 Medium to 1-5 17-25 0.15-0.3 75-125
High
Sandy Clay 2-486-8 Medium to 0-5 26-32 >15 75-125
High
Sandstone 9-12 Sandstone varies form extremely highly weathered to moderately weathered sandstone.
Estimated Presumed Bearing Value from 2000kN/m? — 8000kN/?

Note: The values presented above are estimates based on soil descriptions. The estimates are obtained from different literature.
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7.4.2 Foundations for multi story development at marina perimeter

Based on the estimated soil properties presented in Table 7.1, the likely soil profile and the foundation
requirements for the proposed multi-storey development at the perimeter of the proposed marina, piling
is likely the most appropriate foundation solution. The presence of sand layers would make driven piles
the most desirable method. Alternatively bored pile systems can be used but, because of the
aforementioned sand layers, would require casing. Piles should be driven onto bedrock to refusal.
Bedrock level at the proposed marina area varies from approximately 9m BGL to 13m BGL.

7.4.3 Quay wall design considerations

As stated in the previous section NE-Business Park informed Coffey Geotechnics the preferred design
for marina quay wall is sheet piles. The marina basin invert level is proposed at RL-6. This would put
the invert level of the basin generally in medium to high plasticity clay, sandy clay. Towards the
southern part of the marina basin the invert level would be in highly weathered sandstone. The soil
profile varies along the perimeter of the proposed basin. Along the eastern border 2m to 3m of dune
sand is overlying approximately 1m of gravel followed by clay. Along the southern and western border
the soil profile comprises mostly high plasticity clay with, what could be, occasional fine to coarse
grained sand lenses. Along the northern boundary the profile comprises black plastic clay overlying
very loose well graded sand overlying high plasticity clay. Coffee Rock has been encountered in the
marina area, see section 7.2. Ground water levels have been observed between 0.5m to 1.5m below
ground level.

Based on the soil profile and as requested by NE-Business Park, the considered design for the quay
wall is anchored sheet piles. The required end-depth of the conjectured sheet pile wall depends on the
passive resistance provided by the relevant soil strata and can be established during the detailed
design phase of the marina area. It is possible that sections of the quay wall will be founded in bedrock.
As stated, bedrock comprises highly weathered to extremely weathered sandstone. SPT values taken
near the soil-rock interface are indicated as “refusal”. It is possible that sheet piles can not be driven to
the required depth based on the available information on the bedrock. Where the application of sheet
piles is restricted alternatives solutions can be elevating the proposed invert level of the marina basin
above bedrock or the use of an alternative quay wall methods such as contiguous bored piles.

With regard to the anchoring of the quay wall an important issue is the presence of the loose to very
loose sand layer. During earthworks the sand will most likely behave as running sand which could
undercut overlying soil layers if left exposed.

The most suitable anchor type, configuration and strength should be established during the detailed
design stage and depends on the preferred quay wall option.

The most efficient construction method and sequence should be determined during the detailed design
stage taking into account the aforementioned issues.

Figure 209 shows cross sections of the marina area including the approximate invert level of the marina
basin.

7.4.4 Earthworks in the marina basin

The invert level of the marina basin is proposed at RL-6. Ground level varies from approximately RL1 to
RL3. Along the western side of the basin area bedrock is estimated to be more or less at constant level
at approximately RL-5.
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Along the eastern side of the basin bedrock level fluctuates from approximately RL-10 to RL-5. Along
the southern side of the marina basin bedrock level varies from RL-5 to RL-8. Based on the elevation of
the ground level in the marina basin area and the proposed invert level, earthworks volumes for the
different soil types have been estimated. Table 7.2 below summarised the earthworks volumes based
on the current borehole information. For detailed soil description refer to Appendix A, borehole logs and
Figure 209, cross sections and borehole locations in the marina area.

Table 7.2: Earthworks volumes marina basin area

Soil Type Estimated Description Excavation
Volume (m ®) Method
Dune Sand 360,000 Loose to very loose dredge / excavate
Sand / Gravely Sand 275,000 Very loose to Very Dense dredge / excavate
Sandy Clay / Gravely sandy clay 1,100,000 Medium plasticity to High Plasticity; Soft to excavate
Very Stiff
Clay 1.400.000 Medium plasticity to High Plasticity; Soft to excavate
Very Stiff
Sand Stone 300,000 Medium weathered to extremely highly excavate
weathered

8 PRESENCE OF ACID SULPHATE SOILS

8.1 General discussion ASS

Acid sulphate soils are soils containing iron sulphide and exist in an anaerobic state. Upon exposure to
oxygen the iron sulphide is converted to iron sulphate, simultaneously releasing acid. Soils can be
considered problematic in terms or ASS when they have the potential to release unacceptable
quantities of acid due to the oxidation of sulphide upon exposure to oxygen.

The requirements followed in preparation of this report are the ASS sampling and testing guidelines by
QASSIT (See also section 4). Following the guidelines, samples have been collected at 0.5m intervals
and to 2m below surface.The sample depth for the latter has been estimated. After collection the
samples have been stored in dry ice containers. The samples selected for testing have been send to an
accredited laboratory for screening tests and, after a second stage of selection, SPOCAS testing.

To establish the extent of ASS on the subject site 9Nos boreholes (LBH), 38 trial pits (TPC) and an
additional 11Nos trial pits (TPK) were drilled and excavated by Coffey Geotechnics (see also Section
5.2). The logs for the trial pits and boreholes are included in Appendix A. External borehole information
relating to ASS has been included in the analysis. Figure 212 shows both internal and external borehole
and trial pit locations relating to ASS. The external trial pit locations are identified by prefix TP and were
carried out by Douglas Partners in July 2003.
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The locations where samples were taken and subsequently tested positive for ASS are marked with a
red circle. The borehole locations and results per borehole are included in Figure 212. Table 8.1 below
summarizes the sample locations, screening tests, SPOCAS tests and positive SPOCAS tests per
landform.

Table 8.1: Summary ASS testing

LANDFORM AREA

B3 C3 Ca C5 D3 D4 D5 E5 F5 G2
Test location per landform 19 2 12 24 10 0 4 3 4 5 83
ASS Screen testes 6 2 8 20 8 0 4 3 4 4 59
SPOCAS TESTED 1 1 4 11 0 0 1 2 2 0 22
SPOCAS positive 0 0 1 8 0 0 0 2 1 0 12

% TESTED 32% 100% 67% 83% 80% 0% 100% 100% 100% 80%

% TESTED POSITIVE 0% 0% 8% 33% 0% 0% 0% 67% 25% 0%

From the test results it appears that, based on the “broad brush” approach, Landform Areas C4, C5, E5
and F5 contain ASS. Taking into account the sampling density, it is possible that Landform Areas B3
and G2 and D3 are less likely to contain ASS. Although samples taken from Landform Areas C3 and D5
did not test positive for ASS the sample density would suggest additional screening should be carried
out before the presence of ASS can be concluded in those areas.

The primary focus of this investigation is on the business park area and marina area. Taking the
objective of this investigation into consideration two important findings are presented. Firstly the
Landform Area B3 east of Noland Drive, which approximately follows the boundary of the proposed
business park area, does not appear to have ASS. Secondly, the proposed marina area, covering parts
of Landform Area D5, C4, F5 and G2 does contain ASS.

No ASS was recorded in Landform area B3 and this is likely to be the result of this landform area,
landform “B”, being defined as higher altitude areas, approximately >RL4 (see section 5.1). It should be
noted that as a rule soil texture, in this case soil category “3" , can not be taken as an indication of
presence of non-presence of ASS.

The majority of the proposed marina area falls in Landform Area C4. Within the proposed marina area
Landform Area F5, landform “F” defined as “mangrove, oxbow, swampy or extremely wet”, will almost
certainly contain ASS throughout. Landform Area D5, within the proposed marina area, has not shown
ASS in this investigation. However, because of its proximity to the river, possible oxbow and mangrove
areas and relatively low elevation it is suggested that additional testing is carried out, focussing on the
area affected by the marina development.

Given the variable nature of the geology in the marina area, see also Section 7.2, additional sampling
and testing is required. The additional sampling should be focussing on the area within Landform Area
C4 affected by the development of the proposed marina.

Landform Area G2 and Landform Area D5 do not show ASS based on the results of this investigation.
Landform Area C4 requires further investigation into the extend of the ASS present within the area
affected by the proposed marina area.

The results of the ASS investigations are summarised in the Geotechnical Constraints Table presented
in Section 9.
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8.2 ASS relating to proposed cut and fill areas.

Figure 210 shows the proposed cut and fill areas. The areas are approximate and are estimated from
information provided by NE-Business Park. Based on the information available to date Cut and Fill area
No1l falls within landform areas C4 which is confirmed as a landform area with a higher potential for
ASS. Also, one sample location within Cut and Fill area Nol is confirmed as containing ASS.

Cut and Fill area No2 covers landform areas F5, D5, B3, E5 and D3. No sample locations within Cut
and fill area No2 has been tested positive for containing ASS. However, landform areas E5, F5 and C5
have been confirmed as areas with a higher potential for ASS.

Cut and Fill area No3 does not contain sample locations that have tested positive for ASS. Cut and Fill
area No3 does fall within landform area C5 which has been confirmed as a landform area with a higher
potential for ASS.

9 GEOTECHNICAL CONSTRAINTS TABLE

The Geotechnical Constraints Table is presented in Table 9.1 overleaf. The table summarises the
interpretation of the geotechnical and environmental information available to date. It is envisaged that
the table will be updated if and when new geotechnical or environmental information becomes
available. The basis of the table is the proposed land use suggested by NE-Business Park as shown in
Figure 214. The main variable of the table are the Landform Area definitions established by the terrain
mapping and interpretation of trial pits and borehole logs. Table 9.2 summarizes the number of
boreholes and boreholes source per land use area.
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10 FURTHER STUDIES AND RECOMMENDATIONS

Recommendation regarding further works can be separated in the following aspects of the development
at NE-Business Park:

« Recommendations and further works regarding the risk associated with ASS
« Recommendations and further works related to the proposed marina area

« Recommendations and further works developments within NE-Business Park.

10.1 Recommendations related to ASS

Further works related to the presence and related risk of ASS should be based on the landform area
model that has been developed and outlined in this report. The landform area approach allows
differentiation between areas with potentially high risk for ASS and areas with potentially low risk for
ASS. The adopted approach allows for the preparation of an ASS management plan for each individual
landform area or for each proposed land use and its related landform area(s).

The level of further investigation required depends on the preliminary risk profile established with the
field investigations outlined in this report. It is envisaged that, depending on the proposed development
and associated land form area(s) the amount of required investigation locations can be reduced whilst
still achieving an acceptable level of confidence in relation to the potential risk for ASS.

Further works should aim to increase the accuracy of the boundaries of the landform areas and
increase the accuracy of the general geological profile of the different landform areas. These works can
be staged and carried out prior to commencement of the individual proposed developments.

The focus of the further works should be governed by the proposed land use, i.e. is the particular area
going to be developed and risk for ASS of the surrounding land form areas based on the preliminary
investigations.

Further investigations should provide an indication of the potential volumes of ASS in specific areas and
could possibly lead to recommendations to allow for alternative land use of specific areas.

10.2 Recommendations related to the proposed marina area

Further works in relation to the proposed marina area should comprise further development of the
geological profile across the marina area. The current investigation provides information on bedrock
levels around the marina basin perimeter. At present limited information is available inside the marina
basin. Further works should establish a more precise profile of the marina basin area for purposes of
earthworks design and excavation methods.
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Minor differentiation in soil profile could have significant impact on the geotechnical parameters related
to the integrity of the quay wall. Therefore further works should be carried out along the perimeter of the
marina basin close to or along the quay wall alignment.

Further works should also include development specific field investigations and will depend on the
nature, location and size and extend of proposed structures.

10.3 Recommendations related the general developmen t

Further works within the subject site will depend on the proposed developments at specific locations or
areas within the site. Further field investigations will be required and can be staged prior to
commencement of development of specific land use area. The level of field investigations and the
details of further investigations will be based on preferred design and layout of roads and structures.
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Borehole No. LBMH1
E » e . L B h I Sheet 1 of 2
ngineering L.og - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed: 30,70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: [
drill medel and meunting: Eefson 3000, 4WD Truck MouiFedting: slope: -50° R.L. Surface:
hole diameter; 100 mm Morthing bearing; datum:
drilling information material substance
c +
o [ - X e 2
= it N ) =
£ sann(: Tess g '*:gi material c QE %’ 2L structure and
Bl & & testsp ato g (&5 25 £.188¢ additional observations
[ e " = " = —
% a §.‘ % depth E‘ ﬁg soil type: plasticity or particle characteristics, %g 2 g kPa
£ a3 |®| = RL [metred o | B & colour, secondary and minar components. £E8( 84 §§§§
0 N 3 TOPSOIL_ o 3 TOPSOIL.
< ASS Y74 CH | SANDY CLAY: Tigh plasticly, grey and brown, fne RESIDUAL SOIL
/ to medium grained sand,
ASS - /%
ASS N %
ASS ] /
1] / -
A
ASS _ / ] CH | SANDY CLAY: figh piastielly, red fo brown, fins To
/ medium grained sand, some 2mm size gravel.
] 7 CH | SANBY CLAY: high plasticity, grey and orange, St
ASS / fine to medium grained sand,
g
ASS % «..50me gravel of quanzitic sandstope {=20mm),
ASS - %///
0 / A d B
a ASS _% grey, orange and brown
& .
ui 7
: d / _
5| ser /
Z 37,1 1 /
N*=18 ] /’/ 1 CH [SANDYCLAY: medum plasticity, grey, coarse
% grained sand.
_////% ..-grey and red
4] /é —
] // | CH | SANDY CLAY:  high plasticity, grey, fine to medium F
/ grained sand,
SPT 7] /
3,58 /
N*=13 1 /
st _
//-‘ JCL-CH| SANDY CLAY:  high plasticity, grey and red,
_///// medium grained sand,
N % ...red
234 6 ////; ..grey
method support consistency/density index
AS auger screwing™® M mud N nil notes, samples, tests classification symbais and v very soft
AD auger driling* C casing U, undisturbed sample 80mm diameter soll description S soft
RR rolierfiricone penetration Ug undisturbed sample 63mm ciameter based on unified classifcation F ﬂrrn
W washberes i234 b disturbed sample sysiem St stiff
cT cable too! N standard penetration test (SPT} vt very stiff
HA hand augar N* SPT - sample recovered moisture H hard
DT diatube water Nc SPT with solid cone D dry Fb friable
B blank bit W 100198 waler leval v vane shear {kPa) M moist vi very lnose
v V bit = on date shown P pressuremeter W wel L loose
T TC bit ) Bs bulk sample Wi lastic limit MD medium dense
*bit shawn by sufiix Po— water inflow E anvironinental sample WF l'ijquid fimit D dense
eg. ADT — water outflow R refusal VD very dense
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Borehole No. LBH1
H H Sheet 2 of 2
Engineering Log - Borehole ProjectNo: ___ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  30.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: [
drlll odel and mounting: Edsen 3000, 4WD Truck Mourtfedting: -ap°® R.L. Surfare:
hole diameter: 100 mm Northing datum:
drilling information material substance
c 1
] c Fou S Ry =
= notes . a 5
£ samples g "% material - 83 £T £ structure and
R testsp ofc 2 |£3 25| 2. (s8¢t additional ohservations
a = ' = A S22 | bE
| =2 § 2 depth| & § E soil type: plasticity or parlicle characteristics, 22 g g kPa
E 23| ®| = RL [metres] & | © & colour, secondary and minor components, E3| 8E 8888
N e e T Nigh plasticity, grey and red, 1] T
45516' _ {/ medium grained sand. (continued)
N¥=11 %
7 %’ CH | SANDY CLAY: high plasticity clay, grey and red, StVSt .
% coarse grained sand; some fine gravel (1-2mmj,
[a] - /_, SC | CLAYEY SAND: medium ta ¢darse grained, red v EXTREMELY WEATHERED
o SPT e and grey, high plasticiiy clay, SANDSTONE
= | 30/60mm i
| e |
2 N*=R
w
E p—
[
o
=4
SPT
30/60mm
*=R
Borehole LBH1 terminated at 10m
11 —]
12
method support consistency/density index
AS auger screwing* M mud N nil notes, samples, tests classification symbels and vs vary soft
AD auger drilling* C casing U undisturbed sample 50mm diameter soil description 8 seft
RR reller/iricone penetration Ugs undisturbad sample 63mm dlameter based pn unified classification F firm
w washbarg 1234 a0 cesistancs D disturbed sample system St sliff '
cT cable tool ranging to N standard penetration fest (SPT) VSt very stif
HA hand auger refusal N* SPT - sample recoversd moisture H hard
DT dialube water Nec SPT with solid cone D dry Fb friable
B blank bit |y 10188 walerlevsl v vane shear {kPa} M moist L very loose
v Vbit = on date shown P pressuremeter W wet L loose
T TC bit C Bs bulk sample Wp  plasiic limit MD medivm dense
“bit shown by suffix B water inflow E snvironmental sampie W, liquid limit D dense
eg. AOT —aff water cutflow R refusal VD very dense
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Borehole No. LBH2

H - Sheet 1 of 2
J Engineeri ng Log - Borehole Project No: GEONATH18367A8
Client; NORTH EAST BUSINESS PARK Date staried: 30.10.2006
—
E Principal; NORTH EAST BUSINESS PARK Date completed:  30.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
7 Borehole Location: AS PER MAP Checked by: A -
| } @ drill modef zna mounting: Edlson 3000, 4WD Truck MourHedting: slope; -00° R.L. Surface:
g hole diameter: 100 mm Northing bearing: datum:
— ; drilling information material substance
| B 5 c <] .8
= notes , U HE L
uj % sampel.les _8' '*g% material ocC g _'E g :::% dd‘tftruftu;e andﬁ
pr) ! - -
) 5 E g § - tests, o 2 £3 gé 3 % S9ge additional observations
) w 5 a = % depth § a E sail type: plasticity or particle characteristics, 95| 55 kPa
: g Elis5]8] 2 N RL metred o | © & colour, secondary and minor cempanents. Ec| 8% S8EES
—od O C /yf CL [ 3ANDYCLAY madum plag iCity, Brown, medium W T ATLUVIAL SO
E < ASS N / to coarse grained sand, trace subrounded quartzitic
— E / gravel up to 4mm.
‘ ’
:J &E( ASS i %
. o Ly
5 ASS T %
o | /
: E ASS /
j :CE 1 / _|
i ASS h /
P 7
[T
oW ASS - /
IJ 7 X | L [SANDYELAY g Black W ISF
) T - | 77 [« - high plasticy, tlack, coarse N
-2 ASS // grained sand 1-2mm in size, trace gravel up to 2mm
= _ / in size.
P ASS /
K 27
; T 77 CL |CLAY: high plasticity, grey, some medium grained St RESIDUAL SOIL
R 1] AS3 B / ¢and, frace gravel of B-10mm of argillaceous origin,
: /
u ASS / . -
|‘_} T / CL | CLAY: high plasticity, orange and arey, trace of VSt
Y8 / fine to medium grainsd sand,
Lf__ 16 ASS T /
i
i ASS _/
5 L 3 % -
i [ri] M St
! E SPT /
S 3,47 N
% N*=T1 /
2 .
@ /
-
ﬂ Z g %
" -
w
5 " / B
W
] o / VSt
1z .
i Jl—:' /
& - /
g
g /
M v 7
) E Usy - /
3 b
3 s PP=440kPa |
G CH | CLAY: high plasticity, grey, frace fne to medium M
¢ o _/ grained sand.
Fr /
' 5 _
; /
8 ] ---orange and brown, some fine to medium grained
Mo / sand.
8 ¥
method support conslstencyfdensity index
i AS auger 5“‘:“_9‘”“:'9‘ M mud Nl notes, samples, tests ciassification symbois and Vs very soft
1 AD auger cllnlﬂng C casing Ugq undisturbed sample 50mm diameter soil description 8 soff
SRR rollerfricone penetration Ues undisturbed sarnple 63mm diameter based on unified classification F fimn
2w washbore 1234 resistance o disturbed sample syslem St stist
of CT Geble teo! ranging lo N standard penetration test (SPT) VSt very stiff
2l ka hand auger refusal Ne 8PT - sample recovered moisture H hard
£ ot diatuba water Ne SPTwilh solid cone D oy Fb friable
b blank bit Y 75/1/98 water Tevel v vane shasr (kPa) M maist VL very loose
ol v V bit = on date shown P pressuremeter W wel L foose
ofT TC bit . Bs bulk sample Wp  plastic fmit Mo medium dense
_ E] “hit shown by sumix P waler infiow E environmental sample W, liquid imit D dense
Sl eo ADT —| water outfiow R refusal t vD very dense
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Borehole No. LBH2

1 E . ] L B h l Sheet 2 of 2
:. ngineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
j Principal: NORTH EAST BUSINESS PARK Date completed:  30.70.2006
{ P
Project; NORTH EAST BUSINESS PARK Logged by: LH
]
'_j Borehole Location: AS PER MAP Checked by: 1T
! © drill model and mounting: Edsen 3000, 4WD Truck Mauriiadting: slope: -90° R.L, Surface:
g hole diameter: 100 mm Northing bearing: datum:
r—, i [ deilling information material substance
: E
< £ T
: 4 o c L2 P =]
- = note: . [} -
i B sam !:5 g % material - §E {2 a % structure and
a [=] & |e pies, s | &= g5 |85 (gg2 additional ohservations
—_ 2 B § g o | tests, et £ |EB 2= | B %‘ & Q
i i 5 o = % depth 3 2E soil type: plasticity or particle characteristics, %E g g kPa
i § Efq423]5 2 RL |metred o | © & colour, secondary and minor compenents. Eordo |8 888
Y M CH | CCAY: high plastety, grey, mace nne 1o mediim M H
= SPT7, / grained sand. (confinued)
—_— F 30M20mm T / 7
! w =R
i f o /
[T °8
: y :
=)
i}
j i 7 /// _
9 // ] CL | SANDYCLAY: medium plasticity, grey and VSt
G _/ orange, fine to medium grained sand. |
d /
T w ¥ ; _
LI = 77
T a CH | CLAY: high plasticity, grey, some fine to medium H |
Z SPT / grained sand,
2 30/420mm /
o =R /
] 3 8 / _
> /
. i)
© - .
= /
W % w.orangefred
i :|>: 7 7 7
B | / 7 CL | SANDY CLAY: medium plasticity, grey, medum o VSt
( & / coarse grained sand, trace of quartzitic gravel up to Gravel content increases with
) _/ 4mm in size. depth,
i % -..coarse grained sand, trace of fine gravel 2-4mm in ]
o] ; :
o <} 77 size.
[} i _/ ...some fine to medium grained sand, ]
tlo=2 SPT /
w
£ 611,13 1 / -
x N*=24 /
o = 7 —
& /
I
ﬂ 2 i % 7
lul: = -]
5 1wl _
m 2 7] CL [SANDYCLAY: medium plasticty, grey and H
0] . "
- ¥ orange, fine to medium grained sand. 20mm refrieved very stiff-hard clay _|
| 5 Ug, / layer.
d ] % PP>>500kPa N
r § ] Borehole LBH2 terminated at 10.5m N
i
= 1 .
2 11 —
@
Sl
- - ]
'R
j =
o . ._
o
g ] _
j n
12
method support consistency/density index
! AS Buger screwing” M mud N i notes, samples, tests classification symbols and Vs very soft
r AD auger qrillmg' C casihg Ug, ungisturbed sample 50mm diameter soll description 8 soft
i 2 RR rollerfiicone penetration Us undisturbed sample 63mm diameter based on unified classification F fim
2w washbare 1234 D disturbed sample syslen 5t sliff
of CT cabla taol N standard penetration test (SPT) V5t very stiff
) % HA hand auger N* SPT - sample recovered moisture H hard
i E:] ¥a2) diatube water Nc SPT with solid cone D dry Fb friakle
IJ ole blank bit _y_ 10738 vater level v vane shear (kPa) M moist VL very loose
alVv V bit == on date skown P pregsuremater W owet L loose
Rt R TC bit . Bs bulk sample Wp  plastic it MD medium dense
g "bit shown by suffix P waler inflow E environmental sample W, liquid limit b dense
2l en ADT —] waler outflow R refusal VD very dense

S




! coffey"

geotechnics

Borehole No. LBH3
’1 E n n . L B h l Sheet 1 0of 2
. ngineering Log - Borehole ProjectNo: _ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
H’ Principal; NORTH EAST BUSINESS PARK Date completea:  30.710.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
7 Borehole Location: AS PER MAP Checked by I
i1 g [diimodeland mounting.  Edsan 3000, #WO Tk Mouradting: slope: -90° R.L. Surface:
E hele diameter; 100 mm Morthing bearing: datum:
Ty drilling information material substance
z 5 . 5 | oo
) ; g notes g2 material gt L85 structure and
u = samples, a2 T c| 2| deg €
= 3| @ |x I i 9185 g S| &.158g8¢ additional observations
o N = b == As
é £l = ;: £ depthf & ﬁﬁ soil type: plasticity or particle characteristics, 'gg a % kPa
! o E 123 |® % RL |metres] & | © @ colour, secondary and minor companents, EB| 83 8§§8
e 2R88¢
j O [+ 7 CH [ SANDY CLAY: hah pasﬁmﬁ. black ang Brown, M t ALLUVIAL SOIC
E < ASS _{/{/ coarse grained sand.
r w /
Ll E A58 4 /
L) E /
B ASS I /
& _ /
7 fi ASS ] /
H L , J
-3 ] /
- ASS /
i -
~ £ /
j } l%_-' y ASS 87 ’
g = -¥77| CH | SANDY CLAY: ~high plasticty, biack and brown, W | F
- ASS % coarse giained sand.
w
oo ASS /
L] e 2] / _
i ASS 5//
I <
[ )
@ 5 /
—~ 2 AS 4 /
i1 e /
{ 5 ASS _/
m} 7
£ Ass _/
— © | <] 77 _
| ﬂ M o CLAYEY SAND: coarse grained, black and brown, V0
Lt Fra SPT s high plasticity clay,
S 01,1 L7
g:: N*=2 e
& s
( = ; CLAYEY SANDY GRAVEL: fine grained, guartzific L-MD RESIDUAL SGIL
| = / gravel 1-3mm, grey, high plasticity clay, coarse sand,
o "
I 7
E 4] / CH | CLAY: high plasticity, grey and req. M F _
it /
P E
3
& .
E o
rl @ SPT y %
T 24,5
g sV _
o O / ...grey and red to brown.
! i /
e
i ) 777
[ V2271 "CH [ SANDY CLAY: high plasticity, grey, medium to
a / coarse grained sand, "Very sticky”
1 Y
= B /)é/
method support consistency/density index
] AS auger scrawing* M mud N nil notes, samples, tests classification symbals and VS very soft
AD auger driling* C casing Uy undisturbed sample 50mm diameter soil deseription § soft
[ FI RR rolierftricane penetration Ues undisturbed sample 63mm diameter based an unified classification F fim
2w washbore 1254 o resistance D disturbed sample system St stiff
o) CF cable tool ranging to N standard panetration test (SPT) V5t very stiff
- 21 Ha hand auger refusal Ne SPT - sample recovered moisture H hard
‘ wl DT diatube water Ng SPT with solid cons o dry Fb friable
] B blank bit Y 10A/98 water level % vane shear {kPa) M moist vi very loose
— oV V bit == on date shown P pressuremeter W wet L loose
HrT TC bit ) Bs bulk sample Wp  plastic it MD medium dense
_.,  EJ "bitshown by sufix W— vaater inflow E environmental sample W, lquit imit D denss
|r I 8 eq ADT — water outfiow R refusal - vD very dense
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Borehole No, LBH3
H H Sheet 2 of 2
Engineering Log - Borehole ProeciNe: ___ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed: 30.70.2006
Projact: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: L -
drill model and mounting: Edson 3000, 4WD Truck MaourHedting: Slope: -80° R.L. Surface:
hole diameter: 100 mm Northing bearing: datum:
drilling information materjal substance
&= 1
F+] c x| .8
2 t 3 ) E
£ s:n: 7:5 g % tnaterial e ??E %‘ [ structure and
g| B £ lestsp ote s | g5 £s £5/8gg additional observations
9 5 , |5 2E | B2
£ 2 (g 2 depth| F E E soil type: plasticity or particle characteristics, 2 E 2 ﬁ kPa
E 123 al = RL |metred & | © & ¢€olour, secondary and minor components, EG; 348 8588
M o CH | SANDY CLAY: Tigh pasTacsE, grey, medim 1o 17 r
BSGPL i // coarse grained sand, (continued) i
N*=17 %
i % ..coarse grained sand. _
7 / ]
CH | GRAVELLY CLAY: high plasticity, red and grey, PER
gravel of argilaceous and quartzitic orfgin ranging in _
$ize 2mm-15mm, some coarse grained sand.
SP | GRAVELLY CLAYEY SAND: coarse grained, red, vD EXTREMELY WEATHERED _
SPT high plasticity clay, some gravel up to 6mm in size. SANDSTONE
30/30mm
=R -
8 ...grey and dark red ]
...grey |
.red _
SP | GRAVELLY CLAYEY SAND: coarse grained, grey N
/ and red, fine grave! of 1-3mm, high plasticity clay.
. |
7/ CH |CLAY: high plasticity, grey. H
9] / _
5PT 7 CH | SANDY CLAY: high plasticity, grey, red and
10.:_‘%51 _? crange, medium grained sand. ]
Borehale LBH2 terminated at 10m
11 -
12
method support cc y/density index
AS auger screwing* M mud N il notes, samples, tests classification symbois and ve very soft
AD auger c_iri!ling' C casing Uy, undisturbad sample 50mm diameter so0il description § soft
RR rolierfiricone penetration Ug undisturbed sample 63mm diameter based on unified classification F fim
w washbora 1234 D disturbed sampla system St stiff
cr cable tool N standard penetration test (5PT) VEL very stiff
HA hand auger Ne SPT - sample recovered molsture H hard
oT distube water Ne SPT with solid cane D Fb friable
8 blank bit Y 108 vaaler fevel v vane shear (kPa) M VL very loose
v V bit = on dale shown P pressuremeter W L foose
T TC bit . Bs bulk sample Wp  plasiclimit MD medium dense
*bit shown by suffix P water inflow E environmental sample w, o dense
eg ADT —f water outllow R refusal - Vo very dense
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Borehole No. LBH4
E - = L B h ' Sheet 1 of 2
ngineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date starfed: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  30.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Lacation: AS PER MAP Chacked by: K er
dril model and mounting: Edson 3008, 4WD Truck MourHasting: slope: -80° R.L. Surface:
hole diameter; 100.mm Morthing bearing: datum:
e ——e - ry
drilling information material substance
= [
2 c 25 | w8
- notes o3 material §§ £85 structure and
= samples, =2 o QE Elecyg e -
g 2 H tests, e 8 185 52 (2= 88E additional observations
a L " =4 & == R
Zl =2 |8 & deptn]| & | 8 E soil type: plasticity or particle characteristics, Z2| 22| kPa
z I @ P - o = a g0
E 123 |9| = RL |metred & | T & colour, secondary and minor components. Eo( da §§§§
[=) & [+ {1 JCLT) . :__mediumm plasticity, brown. Wt F TOPS0IL
< ASS _/// ] CH | SANDY CLAY: high plasticil, grey and biack, ALLUVIAL SOIL
_/// medium grained sand.
ASS - %
ASS 1 %/
ASS —/
A /
ASS %
ASS - /
ASS ¥
4SS ]
2]
ASS /
ASS ¥
A 4 /
= / w
ASS . %
ASS | /
1
W‘
SPT _ / CH | CLAY: Thigh plasticity, gray, some fine grained M RESIDUAL SOIL
2,&2 % sand.
4 %
SPT _/ Sand is of quartzitic arigin and
4;5.5 " -+ 8C | CLAYEY SAND: coarse grained, grey, high pooily graded.
N*=10 i plasticity clay, some fine quartzitic grave! up to 4mm
im size,
sl
methad support consistency/density index
AB aLger screwing* M mud N il netes, samples, tests classification symbols and Vs very soft
AD euger drilling* C casing Ugg undisturbed sample 50mm diamater soil description S soft
RR rolierftricone penetration Ugs undisturbed sample 63mm giameter based on unified classification F firm
w washbore 234 0 resistanas v} disturbed sample syslem St stiff
cT cable tool ranging fo N standard penetration test (SPT) VEt very stiff
HA hand auger i refusal N SPT - sample recovered Tmeisture H hard
DT diatube water Nc SPT with salid cone D dry Fb friabte
B blank bit _Y_ 101/98 water lovel v vane shear (kPa) M moist Vi very loose
v V bit w= 0on date shown P pressuremeter W owel L loose
T T bit _ Bs butk sample Wp  plastic limil MD medilm dense
*bit shown by suffix P weter infiow E environmental sample W, liquid limit D dense
eg. AT — valer outflow R refusaf N VD vary dense
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Borehole No. LBH4
» » Sheet 2 of 2
Engineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  30.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: e
drill medel and mounting: Edson 3000, 4WD Truck MourEedting; slope; -90° R.L. SUﬁa;;'_-i
hole diametar: 100 mm Narthing bearing: datum:
drilling information material substance
[+ 1
2 = 3 - _
E s:r:teI:s 4 -.-E material c g" § % § £ structure and
3 & I3 Toete o 2 |85 £5)gs)ggg additional observations
5 . , T |E FE | BE
£l e |& 2 depth] & a £ soll type: plasticity or particle characteristics, 28 g % kPa
El .38 3 RL [metred & | © & celour, secondary and minar components, EC| 83 (g ges
M S f2]ed 73 =
SPT ‘7-’7 MD
5,11,14 ) MD 7
=25 i / CL-GH| CLAY: " high plasticty, grey, some fine grained a
% sand, trace angufar quartzitic grave up to 20mm.
% Cl LA h V ]
L-CHf CLAY: hig plasticity, grey. St
] )
_% ..$0me medium grained sand N
7 % -.trace quartzitic gravel, N
SPT T / EXTREMELY WEATHERED
21,29,30/45nm / H SANDSTONE
=R . / -
8 % —
El % _
SPT /
7,11,18 1 / .
N*=20 %
10 // ‘
Borehote LBH4 terminated at 10m
11 |
12
method Suppart cansistency/density index
AS auger screwing® M mud N il notes, sarnples, tests classification symbols and Ve very soft
AD auger driling* G casing U, undisfurbed sample 50mm diametar solt description 5 soft
RR rollerftricone penetration Uey undisturbed sample B3mm diameter based on unified classiicaion F firm
w washbore 1 no resislance D disturbed sample system 5t stiff .
'} cahle tool ranging to N standard peretration test (SFT) VSt very stiff
HA fhand auger refusal N* SPT - sample recovered moisture H nard
DT diatube water Ne SPT with solid cona D dry Fi friable
B blank bit Y 1071188 watter level v vane shear (kPa) M moist vL very loose
v WV bit == on date shown =} pressuremeter W wet L oose
T TC bit . Bs bulk sampie Wp  plasiiclimit MC medium dense
*bit shown by sufix W vater infiow E environmental sample w, Ilijquid {irmit D denze
e.g. ADT — water outflow R refusal vD very denss
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Barehole No. LBHA5
. . L B h I Sheet 1 of 2
Engineering Log - Borehole ProjectNo: _ GEONATH18367AB
Client; NORTH EAST BUSINESS PARK Date started: 30.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  30.10.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: iq(\.__.
driil model and mounting: Edson 3000, 4D Truck Mourlesting: slope: -a0° R.L. Surface;
hole diameter: 100 mm Naorthing bearing: datum:
drilling information materfal substance
c i
[=) o =X | P
= tes N [ S
£ s;r: Tes 2 "% material c QE % 2g structure and
3| & |8 testsp etc g | 5 £s 25888 additional observations
@ o i £ ‘B - B8
Z| = |8 & deptn] & | BE soil type: plasticity or particle characteristics, E2| 22| kPa
2 = p g |aE - 8] 3% [gsge
E 23| ™ RL Imstred © { G & colour, secondary and minor components. E = | 8888
o f cl = CH [ CLAY:  high plasticity, back. w ] ALLUVIAL SOIL
< ASS // on plasticly
ASBS N %
ASS _/
1 /
ASS i SANDY CLAY: high plasticity, black, medium to
coarse grained.
ASS
CLAYEY SAND: coarse grained, biack, some sub L-MD
ASS angular gravel 5mm size of quartzitic origin.
ASS
ASS
ASS
a
u ASS
>
2| ass
1
] E GRAVELLY CLAYEY SAND: coarse grained, HxS edour
@] . black, quartizitic angular gravel up ta Smm in size, Sand of quartzitic origin
Z | N*=0 high ptasticity black clay.
SPT SANDY CLAY: medium plasticity, grey, fine M F RESIDUAL SOIC
1,46 grained sand,
N*=10
CLAY: low plastcity, grey and orange, trace
coarse sand, trace angular quarizitic gravel 5-7mm
size.
7(’ / SANDY CLAY: low plasticity, grey, fine grained VSt
H/ sand, trace quartzitic angular gravel up {0 6-7min in
A size.
N
method Support notes, samples, tests classification symbols and tonsistency/density index
AS auger screwing* M mud N nil Us undisturbed sample SDmm dismeater soil description Vs very soft
AD auger drilling* C casing Us . undisturbed sample 63mm diameter based on unified classification 5 soft
RR rolleritricone penetration 4] disturbed sample system F firm
w washhaore 234 N standard penetration test (SPT) St sliff
T cable tool Nt SPT - sample recovereg moisture V&t vary stiff
HA hand auger < Ne SPT wilh sclid cone D dry H hard
DT diatube water v vane shear (kPa) M moist Fb friable
B biank bit _L 1041/98 water level P pressuremeter W wet VL very loose
v V bit — on daie shown Bs bulk sample Wp  plastic limit L ioose
T TC bit E environmental sample W,  liquid limit MD medium dense
*bit shown by suffix — water inflow R refusal D dense
eg ADT —ll water autflow VD very dense




I R MRS

e e

—_t

"

T

S

BOREHOLE GEOQONATH 18367 EXISTING STUFF.GFJ COFFEY.GDT 9.1.07

=

Farm GEOQ 5.3 Issue 3 Rev,2

- geotechnics

Borehole No, LBH5
E ' . L B h I Sheet 2 of 2
ngineering Log - borenole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started; 30.10.2006
Princigal: NORTH EAST BUSINESS PARK Date completed:  30,70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: Kj"
drill model and mounting: Edscn 3000, 4WD Truck MourBedting: -00° R.L. Surface;
hole diameter. 100 mm Northing datum:
drilling information material substance
[ i
k=l = <B5lwg.
g s:ri:::s g "% matertal o c Qg %, ] 2 structure and
I ! O - PR = dditi i
E 2 E 5 | tests.ete 2 =3 i % 3 ? R = additional observations
| = |8 8 depth & | BE soil type: plasticity or particle characteristics, GE |22 KPa
Elyza|@| 3 RL [metred © | & colour, secondary and minar compenents. ES| 82 gggs
[ M [, CL M VSt
SPT / ]
6,9,10 T / -
N*=18 _/ CL |CLAY: low plasticity, grey and orange to brown, St i
/ some fine grained sand.
7_/ .
_/ CH |CLAY: high plasticity, grey, orange and brown. |
3| e | ]
;53 5,7.8 ] /
2 N*=15 5 /
= = / —
= /
Q
=z -1 / .
_/ CL [ CLAY: fow plasticity, grey and orange-brown. |
9 / _
SC | CLAYEY SAND: medium to coarse grained, grey M
SPT and orange-brown, medium plasticity clay.
6,10,13 _
N*=23
w7
Borehole LBHS ferminated at 10m
11 -
12
method support notes, samples, tests classification symbols and conslstency/density Index
AS auger screwing* M mud N il Ugy undisturbed sample 50mm diameter soll description VS very soft
AD auger drilling* C casing Uz undisturbed sample 63mm diameter based on unified classification 5 saft
RR rolleritricene penetration D disturbed sample syslem F firm
W washbore 234 N standard penetralion test (SPT) St it
CT cable tool N~ SPT - sample recovered moisture VBt very stiff
HA hand auger Nc SPT with solid cone B dry H harg
DT diatube water v vane shear (xPa) 1] moist Fb friable
B blank bit 10/4/98 water level P pressuremeter W owet VL very loose
v V bit — on date shown s bulk sample Wp  plastic limi L loose
T TG bit E envirenmental sample W, liquid lfmit MD medium dense
*bit shown by suffix P— water inflow R refusal D dense
e.g. ADT —] water ouifiow VD very dense
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Borehole No.

LBH6

[3 u Sheet 1 of 2
Engineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  2.771.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Rorehole Location: AS PER MAP Checked by: |
drill mode! and mounting: Edson 3000, 4WD Truek MourHedting: slope; -90° R.L. Surface:
hole diameter; 100 mm Northing bearing: datum:

drilling information material substance
= 1
=] c N .
= L} =
5 notes o8 material g‘g 2858 structure and
5 samples, = % sE| SE(UET ditional ok "
g 2 g fesis, oo R S8l 8= 88E additional ohservations
] = ) b1 S8 | oL
% 2 §.‘ % depth] & % £ sail type! plasticity or particle characteristics, ] E g :I:: kPa
E|qqa|m| = RL [meired & [ © & colour, secondary and minor components, Eo| ao 8888
0 o] GH T CLAY: Thigh plasticity, brown, - ALLUVIAL SOIC
< | ASS % il
ASS / - - - N
% CH [ SANDY CLAY: “high plasticity, grey, medium 1o
; coarse grained sand.
ASS N / N
ASS ] % )
1V _
~v/l SC [CLAYEY SAND: medium to coarse grained, grey, L
ABS high plasticity clay, ~
ASS _
Y
- W
ASS 7
Ass ]
ASS
ASS .
ASS T
ASS ]
] spT ...80me quartzitic gravel up to Smm in size, ]
0,0,0 ; .
*=0 5
'_ /] GRAVELLY CLAYEY SAND: medium t coarse VSt ]
: grained, quarizitic gravel up to 15mm, but n
/ predominantly 2-3mm, high plasticity clay,
B 7% ]
N '// 1 CH |SANDY CLAY: high plasticity, pale grey, medium [ RESIDUAL SOJL. |
SPT 7 fo coarse grained sand,
7,815 ‘ /
N*=23 Lo CH |CLAY: high plasticity, pale grey. y
7/ ]
CL | CLAY: medium plasticity, pale grey, some coarse
| % sand, some quartzitic gravel 2-3mm, in size. ]
_% ..pale grey and arange red. ]
it 5 //
method support consistency/density Index
AS auger serewing* M mud N ni notes, samples, tests classification symbols and ve very soft
AD auger driling* C casing Uy undisturbed sample 50mm diameter soil deseription s soft
RR rolierfricone penetration Un undisturbed sample 63mm diameter based on unified classification F firm
w washbore 34 o resistonce D disturbed sample system St stig
cT cable tool ranging to N standard penetration test (SPT) VEt very stiff
HA hand auger i refusal N* SPT - sample recovered Imoisture H hard
DT diatube water Nc SPT with solid cone D dry Fb friable
B blarik bit Y 10A1/8 water leve) v vane shear (kPa) M moist VL very loose
v V bit = on dafe shown p pressuremeter W wat L loose
T TG bit ) Bs bulk sample Wp  plastclimit h medium dense
*bit shown by suffix B water inflow E envirenmenis| sample W, liguid fimit o dense
e.g. ADT —| waler outflow R refusal VD very dense
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Borehole No, LBHE6
Engineering Log - Borehole oo ey
ngineering Log - soreno Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed: 2.771.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: o]
drill model and mounting: Edsan 3000, 4WD Truck Mouradting: slope; -90° R.L. Surface:
hale diameter: 100 mm Northing bearing: datum:
drilling information material substance
c
8 c s5lg8.
2 notes o | £ materiat gz |L5E structure and
o| B |g| | 5amples e | 8 p5| 85888 additional observations
o| 5 1g| | fests efc £ | EB ZE | & | R
s B (g & s | 2 il type: plastici ; isi BT | @B | kpPa
B & ¥ depth| o - g soil type: plasticity or parficle characteristics, 55| 55
£ 12al|®] 2 RL. melre% o | 9a colour, secondary and minor components. Eo|l ow |8 888
M CL | CLAY:  megum pfasfrcrty, pale grey, some coarse M Vot
sand, some quarizitic gravel 2-3mm, in size. 160mm recovered B
Ugy {continued)
' PP>>500kPa i
7
..fine quartzitic gravel up to 3mm EXTREMELY WEATHERED
SANDSTONE B
...Irace cearse sand. H
SPT 18, 7]
3%%273"1 ..trace gravel 40mm in size i
8 / —
~77] CL |GRAVELLY CLAY: low plasticity, grey, quartizitic
_//_ gravet, well graded up to 5mm in size, |
]
o271 CL | SANDY CLAY: low plasticity, grey and red, coarse 7
9] / grained sand, trace quarizitic gravel 5Smm in size. ]
SPT /
30/120mm . / .
N"=R %
10 //
Borehole LBHG terminated at 10m
11 ] —
12
method support consisteney/density index
AS auger screwing* M muFI N nil notes, samples, tests classification symbols and VS very soft
AD auger driling™ C casing Uy, undisturbed sample 50mm diameter soit description 8 soft
RR roflerfiricong penetration Ua undisturbed sample 63mm diameter based on unified classification F firm
W washioors R no resislance b disturbed sample system St stiff .
cT cable tocl ranging fo N standard penstration test {SPT) Vst very stiff
HA hand auger refussal N* SPT - sample recovered moisture H hard
oT diatuba water Nc SPY with solid cane ) dy Fb friable
B blank bit Y 108 waterlevel v vane shear (kPa) M molst Vi very loose
v Vit = on data shown P pressuremeter W wet L ioose
T TC bit ' Bs bulk sarmple Wp  plasticlimit MD medium tlense
*bit shown by suffix — water infiow E environmantal sample W, !?qulu‘ limit [b] dense
e.g. ADT —e] waler outfiow R refusal VD vary dense
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Borehole No. LBH7
= . Sheet 1of 3
Engineering Log - Borehole ProjectNo:__ GEONATH18367A8
Client: NORTH EAST BUSINESS PARK Date started: 27.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed: 27.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: b
drill model and mounting: Edson 3000, 4WD Truck MourHadting: slope: -ap° R.L. Surface:
hole diameter: 100 mm Narthing bearing: datum’
drilling information material substance
= 1
(=] c - - 8
B= te: : o =
£ s:n: I:s g ":QE material = ‘EE % > % structure and
-2 R i o |35 £5| 25| 288|  addiional observations
H ._ 2 = = 2= | a&
£l o § £ depth| & ﬁ‘g soil type: plasticity or particle characteristics, %E 2 % kPa
Elq 23|73 B RL |metred & | T 2 ealour, secondary and miner components. EB| 85 (=g g8
=) N 7 CL TCLAY: medlum plastolly, Brown i biack. Tacs ] TOPSOIL
< ] / coarse grained sand, trace quartzitic gravel 3mm in
/ size. N
Y N
_//// CH | CLAY: high plasticity, red to brown, trace coarse RESIDUAL 501 i
% grained sand.
1_% _
SPT % 4 CL |SANDYCLAY: high plastichy, red, coarse graied N
454 ] / sand of quartzitic origin, some quartzitic gravel 2mm
N*=9 / in size. 7
2| % |
N % ..gravel content increasing with depth. |
a i % - i
w ;
& /
2 3" % St T
3 P27 CL [ SANDY CLAY: high plasticity, red and white, s
E //// coarse grained quartzitic sand, some 2-3mm
o} SPT / quartzitic gravel.
= | 714,18 i / -
_ / -.gravet cantent increasing with depth. .
4 % _
. |
7 GC | CLAYEY GRAVEL: medium grained, white and 3]
grey, high plasticity clay.
SPT 1 / -
13,17,15 ...grading In parts info extramaly weathered B
=32 sandstone,
7 ]
P27l "CH | GRAVELLY CLAY: high plasticity, grey to white, St
_ / 2-4mm quartztic gravel, pockets of very weathered |
% red sandstone.
o 6
methad support consistencyfdensity [ndex
AS auger screwing* M mug N nil notes, samples, tests classification symbols and Vs very soft
AD auger diing* C casing Usy undisturbed sample Somm diameter | soif description 5 saft
RR rollesfiricong penetration Ly, undisiurbed sample 63mm diameler hased on unified dlassificatian F firm
w washbore 1234 D disturbed sample system St stiff
cT cable toa! N standard penetration test {SPT) V8t very stiff
HA hand suger : N SPT - sample recovered molsture H hard
DT diatubs water Ne SPT with selid cone o dry Fb friable
B blark bit _y_ l0Misg vater tevel v vane shear (kPa) M moist VL very loose
v V bit —— on date shown =] pressuremeter W wel L loose
T TG bt i Bs bulk sample Wi fastic limit MD medium danse
*bit shown by suffix B water inflow E enviranmental sample wp I?quid Timit o danse
&g ADT — water autlow R refusal t VD very dense
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Borehole No. LBH7
. H Sheet 20f 3
Engineering Log - Borehole ProjectNo: __ GEONATH18367A8
Client: NORTH EAST BUSINESS PARK Date started: 27.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  27.70.2008
Project; NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: K
drilt model and meunting: Edson 3000, 4WD Truck Mourfedting: slope: -ap¢ R.L. Surface:
hole diamater; 100 mtn Northing bearing: datum:
drilling information material substance
c 1
=} [~ w X[ op
= t; ] S
£ s:r: T:s g '% material - gg % go structure and
gl £ e testsp " 285 2587 |g48 additional observations
8 . 3 = = 22| b
ﬁ & B % depth] & § 'E soil type: plasticity or particle characteristics, 2 E 2 dx"% kPa
El(a5|8| 5 RL [metred & | 5 & colour, secondary and minor components, £E8[ 38 g88s
N :// / CH [SANDY CLAT: nigh pl asfu:lty. wﬁﬁe, coarse sand, M
fg'g _/ some fine quartzitic gravel up fo 3mm in size. _
N*=13 ?
% -
/ CH | CLAY: high plasticity, red and white, some coarse
7 % grained sand. _
| % CH |CLAY: h lasticity. d Ej |
i high plasticity, white, some coarse sand. VSt
SPT . / P |
6,10,10 /
N*=20 ] / —
8| % N
o _ % ..red N
w
g /
oz %
i} - -
wm
2 17 |
7 CH {SANDY CLAY: high plasticity, red and while 8t
= g v
o) SPT / coarse grained sand.
2| 468 1 -
N*=14 //4
| 10_//‘// ...orange-red __
W %
587 /
11 / .
12 /é
method suppart consistency/density index
AS auger scrawing® M mud N il nates, samples, tests classification symhals and va very sof
AD auger drilling* C casing Usq undisturbed sample S0mm diameter soil description s soft
RR rallerftricone penetration Uy undisturbed sample 63mm diameter hased on unified ciassiication F firm
w washbors S esistance D disturbed sample system St sliff
cT cable tool sanging to N standard penetration test {SPT) VSt very stiff
HA hand auger B refusal N* SPT - sample recovered moisture H hard
DT dialube water Ne SPT with solid cane D dry Fb friable
8 blanic bit Y 1011/98 waer level v vane shear (kPa) M moist VL very keose
v ¥ bit = on date shown e pressuremetar W owet L loose
T TC bit _ Bs bulk sample Wp  plastic kmit MD medium dense -
*bit shown by sufix W— water inflow E envimnmental szmple W, liquid fimit D dense
e.g. ADT — water outflow R refusal VD very dense
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Borehole No.

LBH7

H H Sheet Jof 3
Engineering Log - Borehole Project No: ___ GEONATH18367A8
Client: NORTH EAST BUSINESS PARK Date started: 27.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  27.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: AS PER MAP Checked by: < e
drill medeal and mounting: Edson 3000, 4WD Truck MourBedting: slope; -a0° R.L. Surface:
hole diameter: 100 mm Northing bearing: datum:
drilling information material substance

[ = [
1= c =8| = e._
i "OtTSS 2|2 material .| gelgs £ structure and
=| B |« samples, > | & gs| g7 og additional observations
S| § |8 o | tests, etc E (EZ %% %-‘g odkE
5| = (g % deptn] & | BE soil type: plasticity or particle characteristics, gE| £E| KPa
E 2al|®l ® RL lmelred & [ © & colour, secondary and minar components, Eo| oo BE288
wW -l SCT[GLAYEY BAND:  coarse graned, red 1o brown, M &) EXTI
SPT N high plasticity clay, some quartzitic gravet 1-3mm in SANDSTONE
714,16 T ; gize.
N*=30
o
w
=
[
7]
7]
]
[w] —
=
(]
=4
3PT
8,13,24
*=37
Borehele LBHY terminaled at 13.95m —
15 | —
16 | —
17 ] ]
18
method Support el y/density index
AS auger scrawing* M mud N nil notes, samples, tests classification symbols and VS very soft
AD auger drilling* C casing Ugg undisturbed sampie 50mm diameter soil description 8 soft
RR rallerfiricane penetration Ug; undisturbed sample 63mm diameter based on unified classification F ﬁr_m
w washbare 34 a0 resistance D disturbed sample system St st
cT cable toc) ranging fo N standard penetration test (SPT) VSt very stiff
HA hand auger refuss| N* SPT - sample recoverad moisture H hard
bY diatube water Ne SPT with solid cone o dry Fb frizble
B blank bit _§_ 1011/58 waler level v vane shear {kPa) M moist VL very loose
\4 V bit — oh date shown P pressuremeter W wet L Icusg
T TC bit . Bs bulk sample Wp  plastic limit MD medium ganse
“bit shown by suffix B waler inflow E environmental sample W, liouid limit o dense
e.g. ADT — water outflow R refusal vD very dense
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Borehole No, LBHY9
E . . L B h I Sheet 10f 3
ngineering Log - borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 26.10.2006
Principat: NORTH EAST BUSINESS PARK Date completed:  26.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Locatien: AS PER MAP Checked by: [N
dril model and mounting: Edson 3000, 4WD Truck MourBadting: slope:; -90° R.L. Surface:
hale diameter: 100 mm Northing bearing: datumn:
drilling information material substance
= 1
o c - N -]
= tes : a £ =
£ s:n: les g = material = EE % g structure and
gl 2 f¢ testsp oo r - Eo| 8. 5%¢E additional observations
& [ N £ - == B-L
5| = § & depth| & 2 E soil type: plasticity or particle characteristics, '§'§ 2 g kPa
£ 23|® = RL |metred © | T & colour, secondary and minor components. EG| B& g § § §
[ 2 N S [ SILTY SAND:  Tne to mediam gralnea, Brown 10 3] S TOQFSOIC
< ASS i grey. M _
ASS D - -
SC |CLAYEY SAND: medium grained, grey, medium F RESIDUAL SOIL
plasticity clay. .
ASS Clay content increases with depth
ASS ; ]
ASS Ve
ASS 4 / i
_,//’ 4 CL [SANDY CLAY: medium plasticity, grey, some fine D VSt n
ASS / grained sand.
ASS ] % 7
27 —
/ 4 CH |SANDYCLAY: high plasticity, gréy, some medium
ASS _/ to coarse grained sand,
/ Sand possibly quartzitic in origin.
ASS . / -
ASS T % .
ASS ] /// i
3_/ ]
5PT / H
2P0,30/135mm ] % 7
<R %
. |
/ CH |[CLAY: high plasticity, red,
b 4 / ]
7 CH | SANDY CLAY: high plasticity, grey, medium to M St
_% coarse grained sand. a
] //’///é CH | SANDY CLAY: high ty d )
W DY :  high plasticity, grey, coarse graine _
5551; 7 sand, some finely graded quartzitic gravel,
it - / 4
5 / _
% Sand content increasing with depth.
Bs _1// | CH [SANDYCLAY: high plasticity, red, coarse grained A
% sand,
. 5 %
method o suppart consistency/density index
AS auger screwing* M mud N il notes, samples, tests classification symbols and VS very soft
AD auger drilling* C casing Uy undisturbed sample S0mm diameter soil description 8 soft
RR rolier/tricone penetration undisturbed sample 63mm diameter based on unified classification F firm
w washbore 34 . D disturbed sample t St stiff
no resistanee . system .
cT Gable too! ranging to N slandard penetration test (SPT) Vet very stiff
HA hand auger refusal N* SPT - sample recoverad molsture H hard
oT diatube water Ne SET with solid cane ) dry Fb friable
B blank bit _y_ 10/1/98 vater leval v vane shear (kPa) M rmoist Vi very ioose
v V bit — on date shown P pressuremeler w wet L loose
T TC bit . as bulk sample Wp  plastic fimit MD medium dense
“bit shown by suffix B walerinflow E environmental sample W, liquid fmit G dense
eg. ADT —a water outfiow " refusal vD very dense




geotechnics

Borehole No. LBH9
MT
H H Sheet 2 0of 3
Engineering Log - Borehole ProjectNo: ____ GEONATH18367AB
- Client: NORTH EAST BUSINESS PARK Date started: 26.10.2006
: I Principal: NORTH EAST BUSINESS PARK Date completed:  26.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
r] Borehole Location: AS PER MAP Checked by: e
L drill model and mounting: Edson 3000, 4WD Trick Mouredting: slope; -90° R.L. Surface;
g
o
= hole diameter; 100 mm Northing bearing; datum:
: E drilling information material substance
- £ nofes 5 5|5 2 -
u 8 samoles s material | EB|x5EE structure and
s || |t 1estsp o v |85 EslEZ|sgg additional abservations
- S . \ £ | E B2 A=
] & ﬁ o gl 2 depth] & Fl E soil type: plasticity or particle characteristics, '3 2lge kPa
. [ 5 = P |4 a =, " o 7}
. o E 123 |® % RL metred @ G in colour, secondary and minor components. ES | 88 8 g“ g §
B o
o = N CH | CCAY: Thigh plasticty, grey., [ H
g - / p 1y, grey
- F 8,17,21 7 -
S *=38
|3 Y .
L i 7 GP | CLAYEY GRAVEL: rounded quartzitic gravel of b-vD _
5 1-3mm. grey, high plasticity clay.
- O 4 i
; f / CL [CLAY: medium plasticity, red to brown, some
Y 7] / medium grained sand. H _
g /
1 - / -
=
5 /
P E , 7
LJ E SPT B GF | CLAYEY GRAVEL: rounded gravel of 5-8mm size ]
= of argillaceous material, red to brown, high plasticity
o 30/110mm clay
) N*=R 4 / - -
o
3 8/
} bl [ CLAYEY SAND: fine to medium grained, red fo EXTREMELY WEATHERED
" brown, high plasticity clay. SANDSTONE N
&
w -
! z -..gravel is speckled black {coal), white grey quartz
R with red to brown soil elumps, i
5 --.Cearse grained, red to brown high plasiieity clay,
g some subrounded gravel of 1-2mm in size of
& argillaceous and quartzitic arigin. 7]
i B -—
- SPT
[ >'-': 30/110mm Water regeneration is fast .
[ *=R
= .
—y @
I o
:_J g ]
: [\
2]
o .
[TH
2 —
1w
o]
i _
7
<
% .
(-3 ]
8 N Borehole LBRE continued as cored hale H
1
Lt B — -
4
a 11 —]
(‘J 2
w
} = - -
w
-
o] ] -
o]
© - -
] o
12 .
method support ° consistency/density index
™ AS auger serewing® M mugi N nit notes, samples, tests classification symbois and v VETY Soft
I AD auger diiling* C casing Usg undisturbed sample 5dmm diameter soil description s saft
Lt YRR rollerfiricone penetration U undisturbed sample 83mm diamater based on unified classification F firm
Stw washbara 1234 D disturbéd sample system st stif
=] CT cable tool N standard penetration test (SPT) VBt very siff
- % HA hand auger N SPT - sampls recoverad moisture H hard
| “1 0T diatube water Nc SPT with salid cone o dy Fb friable
} o8 Blank bit Yy 1D/ waler level v vane shear (kFa) M moist VL very loose
- al Vv V bit = on date shown P pressursmeter W wet L loose
T TC kit ] Bs futk sample Wp  plastic limit MD medium dense
c—  E[ "bit shown by sufix P vater inflow E anvironmental sample W, liquid imd D dense
£l eg ADT ] watar outflow R refusal : VD very densa
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geotechnics

Borehole No. LBH10
H r Sheet 1of 3
Engineering Log - Borehole ProjectNo:___ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date stafed: 26.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  26.70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehcle Location: AS PER MAP Checked by: 1<
drill model and mounting: Edson 3000, 4WD Truck MouEedting: siope: -ap° R.L. Surface:
hele diameter; 100 mm Northing bearing: datum;
drilling information material substance
g notes 5 Y- g L
g les g |2 material | EE| 52 structure and
g & g f:;{;" :m' o |8 fs|g2z|ggd additional ohservations
5 L 3 = = Z2E | a=
] o & £ depth| & | @ £ soil type: plasticity or particke characteristies, 2 g g % kPa
Elq123 al RL Imetred @ [ B & colour, secondary and miner components. EG| 8w |2888
. . e B e -
3 N // CH T CLAY:  high plasticity, brown 1o grey, M F-5t ALLUVIAL SOIE
1_% .red to brown, ]
/ ...motiled red to Brown, grey, ]
SPT 7]
36,9 / -
N*=15 _/ ...blue grey.
2] % |
. % ]
[}
©
= % 5t i
o -
<
g 3_/ |
- ....red to brown, grey and black.
o SPT
= 488 N N
=18 %
4 % _
_% ...dark red to brown and black 7]
52T 1 / .
58,9 /
N*=17 . / .
sy _
/ ...red brown and black,
2 ] // ...red brown and grey.
method shpport consistency/density index
AS auger screwing* M mug N nll notes, samples, tests classification symbols and Vs very soff
AD auger driling* C casing Us, undisturbed sample S0mm diameater soil description 8 soft
RR raflerfricane penetration Uea undisturbed sampla 63mm diameter based on unffied diassification F firm
w washhore 123 4 D disturbed sample system st stiff
cT cable tool N slandard penstration test (SPT} VSt very stiff
HA hand auger N* SPT - sample recovera fmoisture H hard
DT diatube water N¢ SPT wilh solid cone D dry Fb fiiable
B blanik bil Y 10/1/93 water leved v vane shear (kPa) M moist VL very loose
v V bit —— con date shown <] pressuremster W wet L loose
T TC bit ) Bs bulk sample Wo  plasiic fimit MD medium dense
*bit shown by suffix P water inflow E environmental sample W, liguid limit G dense
e.q. ADT —] water autilow R refusal VD very dense
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Borehole No. LBH10
H H Sheet 20of 3
Engineering Log - Borehole Project No: ___ GEONATH18367AB
Clignt; NORTH EAST BUSINESS PARK Date started: 26.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  26.,70.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: A4S PER MAP Checked by:
drill model and mounting: Edson 3000, 4WD Truck MouHedting; siope: -90° R.L. Surface:
hole diameter; 100 mm Northing bearing: datumn:
drilling information material substance
[ .
2 c AR - U
= X @ s
i fotes g |2 material 8o | ¢ 2 structure and
5 samples, 2| L5/ 8cigg2 dditional oh i
o o [y fosts, ofc 8 | g5 sS125(88¢ additional observations
S| 2 (8 5]tsts £ | %8 S . . 55|83 | kpa
T o F depth] @ “E soil type: plasticity or particle characteristics, 65| 58
£ 103 |®| & RL lmetre] & [ © & colour, seeondary and minor components, Eo| v 8858
N , CH [ CLAY: hi asticity, brown to grey. (cominue M St
8eT / A ghp E b t arey { E’
4,57 N
N*=12 %
z % _
- /
58,9 /
N*=17 // ] CH |SANDY CLAY: medium plasticly, grey, fine V5t
i% grained sand, ]
o /%
(11} .
: ;/
=) 77
@ |
3 0 /
= 2 / ]
—
=) /
= Usy -1 /
| % ™| PP=s40kPa
10 %
4 SC | CLAYEY SAND: fine grained, red to brown, high B "RESIDUAL S0IL
plasticity clay,
SPT
11,22,24
N*=45 W Av A A
(Vs W
-..some sub-angular and sub-rounded gravel of
quartzitic origin up fo 12mm by 4mm by 4mm,
12
support consl: Y ity index
auger scrawing® M rud N nil notes, samples, tests classification symbols and Vs very sof
auger drilling* ¢ casing U, undisturbed sample 50mem diametar soil description s saft
rollerfricone penetration Ues undisturbed sample 63mm diameter based on unified classfication F ﬁ”_'"
washbore 2 o resistance D disiurbed sample system St stif
cable toc) sanging to N standard penetration test (SPT) VEt very stiff
hand auger refusal N SPT - sample recovered molsture H hard
diatube water Nc SPT with solid cone D dry Fb friable
blank bit Y 107198 water level v vane shear (kPa) M moist VL very loase
V bi — on date shown P pressuremeter W owet L loose
TC bit . Bs bulk sample Wp  plasticlimit MD madium dense
*bit shown by suffix P wler inflow E envirorumental samgle W, liquid limit D dense
eg. ADT — waler cufflow R refusal VD very dense
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Borehole No, LBH10
H - Sheet Jof 3
Engineering Log - Borehole Proect No: ___ GEONATH1836748
Client: NORTH EAST BUSINESS PARK Date started: 26.10.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  26.10.2006
Project: NORTH EAST BUSINESS PARK Lagged by: LH
Borehole Location: AS PER MAP Checked by: =
drill model and mounting: Edscn 3000, 4WD Truck Mourffasting: slope: -90° R.L. Surface:
hole diameter: 100 mm Northing bearing: datum:
drilting information material substance
c
o [~ - -— l'!)
= notes i f= .
B camoios gl AR structurs and
3] Tl o el 85 25 gz 8gg additional observations
a L 1 = 1 F—— =
£| a2 |gl & depin] | BE soil type: plasticity or particle characteristics, 22| 24| KPa
] Hw P ] =S N [ I =TR TR
E 123 |9 ® RL [metred & | T @ colour, secondary and minor componenis. ES| oo §888
= N S| CLAYEV BAND:  coarse gramed, grey, oh W VD
SPT plasticity clay, some fine to medium grained anguiar
315,10/20m and sub rounded gravel of argilaceous and quartzitic
N*=R origin up to 10x10x4mm in size. (continued) Hammer bouncing
EXTREMELY WEATHERED
SANDSTONE
a
]
o
UDJ u—
&
=
[
o
=
No SPT as last SPT was very n
difficult but clay still present so too
soft to core,
---gravel size increasing with depth |
.Clay present
] Borehole LBH10 terminated at 14.6m
15 | —]
16| |
17 ]
18
method suppart consistency/density index
AS suger screwing* M mud N nil notes, samples, tests classification symbols and V8 very soft
AD auger driling* ¢ casing Ug, undisturbed semple 50mm diameter soft description 8 soit
RR rolferftricone penetration Ugs undisturbed sample 63mm diameter based on unified classtication F fim
W washbore 2 ance D disturbed sample system st stif
cT cable tool ranging lo N standard penatration test (SPT) VSt very stif
HA hand auger . refusal Ne SPT - sample recovered molsture H hard
DT dialube water Ne SPT with salid cane b dry Fb friable
B blank bit Y 10/98 waler level v vane shear (kPa) M moist VL very loose
v V bit = on date shown P pressuremeter W wet L Isose
T TC bit . Bs buk sample Wp  plastic limit MD medium dense
*bit shown by sufiix W wizler inflow E anvironmental sample W, liquid Gmit % dense
egq. ADT —af water outflow R refusal VD very dense
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Excavation No.

TPK101

H - H Sheet 1 of 1
ring log - Excavation _
En gln eerin g g Ex avatio Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2003
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  17.72.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KK
Test pit location:  TP101 Checked by:
equipment type and modal: Pit Qrientation: Easting: 498748 m R.L. Surface: NOT MEASURED
excavation dimensions: mlang  m wide Northing: 7002118 m datum:
excavation information material substance
= 1
(=] = P R s |
= . L TR
notes 2|2 material g - A
o % r samples L: 8_ ena e/ 55| 852 structure and
B| 5 |§] - PES, 2|53 Z=|zg|AaE additional observations
T s & % tests, et depth} & | 4 E soil type: plasticity or particle characteristics, & -g % g kPa
E 23 Al =z RL metres] o | o & colour, secondary and miner ccmponents, Eo| oo 888 g
I N -} 1| ML [ SANDY SILT: low plasticity, pale grey brown, low D S/F TOPSOQIL ]
@ REARE organic cantent. ]
053111 -
i 7, CH [CLAY: high plasticity, pale yellow brown, motlled M | Stist ALLUVIUM ]
o 1.0 / blue grey. ]
[
S = / _
i - |
i ] /
B [EsPAss ] % .
@] ] / 7
= .
: 15] % E
= — / -4
] / i
207 % i ]
2.5_‘% E
[ | i Test pit TPK101 terminated at 2.7m i
3.07 7
3.57 -
4.0 [ .
Sketch
method support notes, samples, tests classification symbals and conslstency/density index
N natural expesure S shoring N nit Ugy undisturbed sample 50mm diamater soil descriptian Ve very soft
X existing excavation Ug undisturbed sample 63mm diameter based on unifisd classfiication s soft
BH backhoe bucket penetration [»} disturbed sample system F firm
B bulldozer blade 4 : v vane shear (kPa) St stiff
R ripper Tanuin Bs bulk semple moisture Vst very stiff
E excavalor refusal E environmenial sample D dry H hard
water R refusal M moist i friable
water level W wet VL very loose
— an date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
—] water outfiow VD very dense




]

1
Form GEQ 5.2 Issug 3 Rev.2

("~

coffey -

o

* geotechnics

Excavation No.

TPK102

JESTPIT GEOTNATH18367AC.GPJ COFFEY.GDT 9.1.07

H H I H Sheet 1 of 1
e og - Excavatio .
Eng Ineeri ng g E C at' n Project No: GEQTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  17.12.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location:  TP7102 Checked by:
equipment type and model: Pit Orientation; Easting: 499527 m R.L. Surface; NOT MEASURED
excavation dimensions; mlong mwide Narthing: 7001588 m datum:
excavation information material substance
o 1
2 c = w2,
B otes 22 terial &8 | LEk
z| @ |g sa“m les % g_ maer e5| &= |8§¢ structure and
2| 5 /9| s tsp ' = | £8 AR E additional observations
Bl = |8 & testsetc deptn] & | 8€ soil type: plasticity or particle characteristics, £E| 2 g1 kPa
Elqs3|8| 8 RL metresf o | © & colour, secondary and minor companents. ES| 84 |g g2g
T N —:F{}] ML |SANDYSILT: low plasiicily, dark Brown, high M S i TOPSOIL i
o HERRE organic content, ]
057 |t -
> C // / CH | SANDY CLAYV: high piasticity, yelow brown, WMAN |5t ALLUVIUM ]
1 0_% mottled blue grey, some fine grained sand. i
Bs/PASS ] / ]
15] / =
] ///’; ]
A SAND:  fine to medium grained, biue arey. W V0L i
201 _
| 251 ]
B Collapse of alluvial sand pre ¢ludes further i
N excavation, -
3.0 Test pit TPK102 terminated at 2.5m ]
3.5 .
o ! -
4.07] i N
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uy, undisturbac sample 50mm diameter soil description Vs very soft
X existing excavation Ues undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration n disturbed sampls system F firm
B bulldozer blade 123 4 \ vane shear (kPa) St siiff
R ripper g};ﬁ:ﬁznne Bs bulk sample moisture VSt very stiff
E axcavator M refusal E envirsnmental sample D dry H hard
water R refusal M moist Fb friable
l waler level W wet VL very loose
= on date shown Wp  plastic limit L Ioose
W, tiquid limit MG medium dense
P— waterinfiow [} densg
—alf water outflow VD very dense
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Project No:
Client; NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  71.72.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location:  TP103 Checked by:
equipment type and model: Pit Orientation: Easting: 488521 m R.L. Surface: NOT MEASURED
excavation dimensions: mlong  mwide Northing: 7001416 m datum;
excavation information material substance
o= 1
=] [ w8
=] N € = o
B notes 2|8 material i l2ag
| 8 |¢ samples o 8. £S5 55| 85D structure and
2l § 185l ples. £ [£3 gE|2&|an E additional observations
| = & & testsefc depth] & | 2 soil type: plasticity or particle characteristics, 3?; g £| kPa
Elios z| = RL mefres| & | © & colour, secondary and minor components. Ec| oo |8 88
T N 4]0 SM [ SILTY SAND;  fine grained, dark brown, high B L TOPSOIL _
@ i ] organic content. N
0.5 1 ]
N / CH [ SILTY CLAY: high plasticity, grey motfled orange M Fist ALLUVIUM, strong H23 odour. i
| / / brown. _j
= :/ % ]
w 1.0] / _
V. :
m | BS/PASS RN GLAYEY SAND: fine grained, orange brown, M MD RESIDUAL SOIL Landsborough |
g moderate plasticity ¢lay. sandstone. i
O ——
= ; ~
I _
é ]
| —]
] Test pit TPK103 terminated at 2.7m A
3.07] .
. I —
357 C ]
] O ]
N B N
i . -
i 4.0 i
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure § shering N nil Us, undisiurbed sample 50mm diameter soll description Ve very soft
X exisling excavation Ug undisturbed sample 63mm diameter hased on unified classification 5 soft
BH backhos bucket penetration o disturbed sample . syslem F firm
B bulldozer blade 234 v vane shear (kPa) St stiff
R ripper . esTstenta Bs bulk sample moistiira Vst very stiff
E excavator 2« refusal E environmental sample D dry H hard
water R refusal M maist Fb friable
_’_ water Jeve! W wet VL very loose
= on date shown Wp  plastic limit L loose
W liquid fimit MD medium densa
»— water inflow D dense
—{ waler outflow VD very dense
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Excavation No.
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ineering log - Excavation Sheet Tt 1
-
Engl eerl g g av t Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  171.72.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Lagged by KKM
Test pit location:  TP104 Checked by:
equipment type and model: Pit Orientation: Easting: 498874 m R.L. Surface: NOT MEASURED
excavation dimensions: mlong  mwide Northing: 7001421 m datum:
excavation information material substance
= 1
g c =85l w8 .
® notes g2 material 55ifds
. T 5| - | egd structure and
3 e |5l . :ant;ples, 2| g3 52| mz| a8E additional observations
| = g 2| tstsekc depthl & | 2 E soil type: plasticity or particle characteristics, 2 .g g £ | kPa
Efias al = RL metres] & [ © & colour, secondary and minor camponents. Ec|cwo |8 ges
T pu N A -] SM SILTY SAND: fine grained, dark brown, figh D/M L TOPSOIL ]
o J 1 organic content, _
0.5, 1" ]
_//’ ] CH | SANDY CLAY: high plasficlty, pale blue grey, frace | MW | & ALLUVIUM ]
a N / fine sand. _
b .
2 / :
o 1-0—_/ ]
o | Bs/PASS i / ]
£ % .
1.57 ;// 5P | GRAVELLY CLAYEY SAND: fine to medium W L _]
7 grained, biue grey, some moderate plasticity clay and :
_%»’ 4 CL hgravel, M MD || RESIDUAL SOIL Landshorough
. / SANDY GLAY: moderate plasticlty, orange brown, ! ! Sandstone. -
— ! trace fine to medium sand. i _
2.07 / _]
_ / : 4
- ‘% | §
5 Test pit TPK104 ferminated at 2.3m ! ]
3g] .
f . ! ]
N i
? 3.5] i
i
7 ; ’
‘ 407 [ ]
Sketch
method support notes, samples, fests classification symbals and consistency/density fndex
N natural exposure 5 shoring N nil U undisiurbed sample 50mm diameter soil deseqiption Vs very soft
X existing excavalion Uy undisturbed sample 63mm diameter based on unified classification S soft
BH backhee buckel penetration D disturbed sampie system F firm
8 buildozer blade 234 i v vane shear (kPa) St stiff
R ripper  niance Bs bulk sample moisture VSt very sif
E excavator i refusai E environmantal sample D dry H harg
watar R refusal M moist Fb friable
_'_ water level W wet Vi very loose
—— on date shown Wp  plasticlimit L loose
W, liquid limit MD medium dense
P water inflow D dense
—f water outflow VD very dense

7
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Excavation No.

TPK105

H H 1 Sheet 1 of 1
eering log - Excavatio .
Engln e g I g C n Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 771.72.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location:  TP105 Checked by:
eguipment type and model: Pit Orientation: Easting: 500036 m R.L. Surface: NOT MEASURED
excavation dimensions; mlong m wide Northing: 7001404 m datum:
excavation information material substance
g o | B 25|58,
notes E=] material 0D | x o0
= % € samples 5 8_ p5| BE| 85 structure and
2008 |8 5| et o  |£38 gglazfaak additional observations
3| = |5 g depth| & | 2 E soil type: plasticity or particle characteristics, 5153 g | kPa
E103|3| 2 RL metres|] o | © & colour, secondary and minor components. ES| 84 gg8s
T l N . [-] SM [SILTY SAND: fine grained, dark brown, nigh D L TOPSOQIL N
m | J17 organic content. 7
J 0.57 // 1 SC | SANDY CLAY: high plasticity, Flue grey motlled MW | F/St ALLUVIUM N
_% orange brown, some fine to medium grained sand. ! A
1.9:% ]
Bs/PASS 3 / .
- 1.8 .- ] GP [SANDYGRAVEL: medium tc coarse grained, blue w VL i ]
-+ grey. H .
i 2.0k i -
N Collapse of alluvial sand pre ciudes further 7
] excavation, -
5 51 Test pit TPK105 terminated at 2m ]
- .
] . ]
= 3.07 ;
i ] I —
N P ]
3.5] ; 7
40 I ]
Sketch
method support notes, sampies, tests classification symbaols and consistency/density index
N natural exposure S shoring N nil Ugg undisturbed sample 50mm diameter soil description Vs very soft
X exisling excavation Uz undisturbed sample 63mm diameter based on unified classificalion S soft
BH backhoe bucket penetration D disturbad sample system F firm
=] bulldozer blade 1234 . V' vane shear (kPa) St stiff
R ripper T mance Bs bulk sample maisture st very stiff
E excavator refusal E environmental sample 3] H hard
water R refusal M moist Fb {riable
..’_ water level w VL very loose
= on date shown Wp  plasfic limit L loose
W, liquid limit MD medium dense
B— water inflow b dense
—a water autflow VD very dense
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~ geotechnics
g Excavation No, TPK106
H ? H Sheet 1 of 1
-
Engineer Ing log - Excavation Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  71,72.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit locatien:  TP106 Checked by:
equipment type and mede): Pit Orientation; Easting: 500163 m R.L. Surface: NOT MEASURED
excavation dimensions: mlong mwide Northing: 7001638 m datum:
excavation information material substance
= 1
2 c Xl .
w notes o % materiai § T (285
5 = pE = Bgn structure and
E % El . tsamp!es‘ £ “%E 2= .‘3 2| 28E additional observations
T = gy 2| ‘testsete depth] & [ € soil type: plasticity or particle characteristics, 22| 2 g kPa
E 123 3 = RL metres| & | © & colaur, secondary and minar components, EQ| 348 g5 g8
= ] l’ N :% CH [CLAY: high plasticity, arange brown, W S i{ I i [ ALLUVILM _
j Z/ f ’
| 0.57 / [ ] —
4 Z ] ] ! l .
] N ]
u CH | CLAY: high plasticity, blue grey, becoming sandy Vs ‘ ! ]
/ 1.07] % with depth, i !I f —
- i l ]
H i
i Bs/FASS :/ i [I 1 | N
. i [ i
i 5 ] !
e " n -
| ] i N
i - i ] —
| . [iD -
! 2.0 Iy ]
N il ]
- b N
& J i / P 4
|I ! 2857 / I .
il s % I N
v -] I -
1 - / i ]
n 3.0] / I N
[ N J
i1 Z L
il _ Test pit TPK106 terminated af 3.2m T 7
Pl ] RN ]
HE _ e _
[ N Pio
H ] 1 [ ]
L 40 J [ ] N
Sketch
method Ssupport notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uy undisturbed sample 50mm diamater soil description V8 very soft
X existing excavalion Uss undisturbed sample 63mm diameter based on unified classification s soft
BH backhoe bucket penetration o disturbed sample system F firm
B bulldozer blage 234 v vane shear (kPa) St sliff
R ripper Bs bulk sample Moisture VSt very stiff
E excavalor E environmental sample D dry H hard
water R refusal ™ moist Fb friable
l water level W wet VL very lnose
= o dale shown Wp  plasic imit L loose
W, liquid limit MD medium dense
P— water inflow D dense
~—f] waler outfiow VD very dense
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Engineering log - Excavation Shet Tt
Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 11,72.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location: ~ TP107 Checked by:
equipment type and model: Pit Orientation: Easting: 499370 m R.L. Surface: NOT MEASURED
excavation dimensions: miong mwide Northing: 7000774 m datum;
excavation information material substance
=1 1
Q c R -
e o . =0 T+
[ notes ?|s rmaterial on | x09
= =g es| EE| 850 structure and
E § 5| | samples, 2 %E 32| & -g‘ ant additional observations
5] 2 ;i L | tests. el depthf & | 8€ sail type: plasticity or particle characteristics, 22| 2 c kPa
Efia5]|2 3 RL metes| & | © & colour, secendary and minor cemponents. EZ| 83 g§ggeg
T N -] SMO[SILTY SAND:  fne grained, dark brown, high D ] TOPSOIL N
o e organic content. } ]
] 7 CH | SANDY CLAY: high piasticity, orange brown, some | W | F ALLOVIUW ]
_/ fine to medium grained sand. ]
1.{% =
BS/PASS ] % .
J-.-] SW | SAND: fine T medium grained, Blue grey. L ]
15]: 3
] | ]
_ ...becomes dark brown, D H .
. i i ] ..weakly cemented ]
— 2071 ...becomes pale yellow brown. VL | ]
257 , ]
H Test pit TPK107 terminated at Z.5m | H
‘L ] N
| 307 -
3.5] ‘ _
i 4.07 | ]
Sketch
method notes, samples, tesis classification symbols and cansistencyldensity index
N nalural exposure N nil Uy undisturbed sample 50mm diameter soil description Vs very soft
X gxisting excavation 1 undisturbed sample 53mm diameter based on unified classification soft
BH backhae bucket penetration o disturbed sample system firm
B bulldezer blade 1234 . v vane shear (kPa) St stiff
R ripper o anee Bs bk sample moisture VSt very stiff
E excavator i refusal E environmenial sample b dry hard
water R refusal ] moist Fb friakle
p2 water javal W wet VL very loose
= on date shown Wp  plastic limit L loose
W, liguid limit MD medium dense
— water inflow 5] dense
—a waler outflow VD very dense




coffey

- geotechnics

Excavation No.

TPK108

H 4 H Sheet 1 of 1
Englneermg Iog Excavatlon Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  7171.712.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KKV
Test pit Iocation:  TP108 Checked by:
equipment type and model; Pit Orientation: Easting: 489132 m R.L. Surface; NOT MEASURED
excavation dimensions: mlong  mwide Northing: 7000852 m datum:
excavation information material substance
5 < > <}
E=] o8 %% BE
% + s:nc:::s. % é 5 matertal L8l 8 ; Jg_ Eé structure and
£ 8] 5| tests et £ | &8 ] N . o 2E | 2£ s additional chservations
a e & ' depth g | §E soil type: plasticity or particle characteristics, S| §% a
23 |®| = RL metres] & | © & colour, secondary and minor components. Ec| o3 8888
N i //'/ CL [SANDY CLAY: low plasticity, paie brown, D F TOPSOIL A
_% moderate organic content, ] |
0.5_‘/ N
: 2/ -
n>: SAND: fine 1o medium grained, yellaw brown. L AECLIAN DUNE SAND H
7 4
@ .
2 Bs/PASS H ]
0 CLAYEY SAND: fine to medium grained, orange ] RESIDUAL SOIL Landsboraugh |
= brown mottled blue grey, moderate plasticity clay. sandstone, _

TESTPIT GEOTNATH1B3SYAC.GPJ COFFEY.GDT 9.1.07

Form GEQ 5.2 Issue 3 Rev.2

: ] Pit terminated on the rock exposure. 7]
| _ Test pit TPK108 terminated at 2m a
2.5 ; ]
! - -
|1 . .
Pl | -
i 3.07 —
1 1
o 3.5] ]
!
il - .
P ] n
o - ]
! o -
J { 4.0 !
Sketch
method support notes, samples, tests classification symbols and conslistency/density index
N natural expasure § shering N il Ugy undisturbed sample 50mm diameter soil deseription Vs very soft
X exisling excavalion Ug undisturbed sample 63mm diameter based on unified classificatian soft
BH backhoe bucieat penatration o] disturbed sample system firm
B bulldozer blade 3 4 " v vane shear (kPa) St stiff
R ripper E;ng?ﬁj,?,““ Bs bulk sample moisture V&t very stiff
E excavator i refusal E environmental sample b dry hard
wafer R refusal '] moist Fb friable
l waler lavet W wet VL very loose
= on date shown Wp  phastic fimit loose
W, liquid limit MD medium dense
B water inflow dense
—- water outflow vD very dense




coffey

geotechnics

Excavation No.

TPK109

P

P

]

| I

Test pit TPK109 terminated at 1.5m

H H H Sheet 1 of 1
Engineering log - Excavation Project No: GEOTNATH18367AC
NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  77.72.2006
MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location:  TP109 Checked by:
equipment type and madel: Pit Orientation: Easting: R.L. Surface: NOT MEASURED
excavation dimensions: mlong m wide Northing: 7001047 m datum:
excavation information material substance
§ 5 3|8,
E notes g’ ﬁ material g E s ..a:-i 2
a = wC = |7} structure and
B % E| | samples, £ !;‘.E 58 |5z 88E additional observations
$| = (g g|tstaete depth] § | 2 soil type; plasticity or particle characteristics, %’E 2 % kPa
El 04|72 RL metres| & | © & colour, secondary and minor companents. ES| 35 |8835%
5 N SW [SAND: fine to medium grained, pale brown grey. D VL0 AEOLIAN DUNE SAND ]
& ]
w
5 .
i —
[}
@ [FeiPASS .
O -
=
g -
CLAYEY SAND: fine to medium grained, orange D RESIDUAL SOIL Landsborough |
brown, moderate plasticity clay content, sandstone _
Terrnination of test pit on KW rock

|III|IIIIFIIII|I1IIIIIII

7

TESTPIT GEOTNATH18337AC.GPJ COFFEY.GDT 9.1.07

Sketch

MIOMm@m =
x

- Tt
—

Form GEQ 5.2 Issue 3 Rev.2

natural exposure
existing excavation
backhoe bucket
bulidozer blade
ripper

excavator

support
3 shoring N il

penetration
1234

no resislance
ranging lo
e refusat

water

l water level
= On date shown
P waterinfiow
—if water outfiow

notes, samples, tests classitication symbols and consistency/density index
U, undisturbed sample 50mm diameter soil description VS very soft
Ug, undisturbed sample 63mm diameter based on unified classification 35 soft
D disturbed sample syslem F firm
v vane shaar (kPa) St Ei
Bs bulk sampte moisture VS very stiff
E environmental sample D H hard
R rafusal M Fb friable
w VL very loose
Wp  plastic limit L loose
W MD medjum dense
D dense
VD very dense

~—
L ——
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Excavation No.

TPK110

Form GEQ 5.2 Issue 3 Rev.2

H H H Sheet 1 of 1
e log - Excavation .
Engln erlng g ca Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date complefed:  7171.72.0206
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KK
Test pit location:  TP110 Checked by:
equipment type and model; Pit Orientation: Easting: 501183 m R.L, Surface: NOT MEASURED
excavation dimensions: micng m wide Northing: 7000222 m datum:
excavation information material substance
§ ] 5[5
) notes 9|2 terial 8T | 258
5! B g samples s | B ™ egl S| 88® structure and
2| & |8 s]: tsp ' £ |£8 ZZ|BZ| 2ok additional observations
5| 2 |8 2| festsele depth| & [ 2% soil type: plasticity or particle characteristics, 95| 85 kPa
Elqp5(8] 3 RL metres| & | © & colour, secondary and miner components. E8| 0% |2E88
T ] N 1.1 sm SILTY SAND:  fine grained, dark brown, high b L i1 | TOPSOIL
o I organic content, _
V7777 Tl | GRAVELLY SANDY CLAY: moderats plastciy, W F ALLOVIUM ]
Oiy dark brown, some fine to medium grained sand and _ ]
_ / gravel. N
»_ | Be/PAES 1.0 // ]
SN SAND: fine to medium grained, blue grey. VL Strong H2S adour. ]
157 ]
[ | 207 | ]
_ Test pit TPK110 terminated at Zm I |
2.5] ! ]
3.07 ]
357 7
( . .
il 4.07] L ]
Sketch
method support notes, samples, tests ctassification symbols and consistency/density index
N natural expasure 8 shoring N nil Ug undisturbed sample 50mm diameter soil description VS very soft
X existing excavation Us undsturbed sample 83mm diameter based an unified clessification s soft
BH backhoe bucket penetration fa] disturbed sample system F firm
B bulldozer blade 1234 i v vanea shear {(kPa) St stiff
R ripper e ance Bs bk sample meisture VEt very stiff
E axcavator g« refusal E environmental sample D dry H hard
water R refusal M moist Fh friable
l water level W owet VL very loose
= on date shown Wp  plastic limit L loose
W, liquid limit 2] medium dense
P water inflow D dense
—et water ouifiow VD very dense
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" geotechnics

Excavation No.

TPK111

H 1 I E H Sheet 1 of 1
£ in - Excavation .
nglneer g Og ava Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 11.12.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  71.72.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: KKM
Test pit location: ~ TPT11 Checked by:
equipment type and model: Pit Orientation: Easting: 501111 m R.L. Surface: NOT MEASURED
excavation dimensions: mlong m wide Northing: 7000710 m dafum:
excavation information material substance
s 5 5|58,
w notes g1= material g |28 E
b= =19 vE| §E|86w strugture and
S = [ z g iy
E % E = sar:'lples. 2 £7 Z= @ %‘ S-S additional observations
R 3 | fesis, ete depth] B | 2 sail type: plasticity or particle characteristics, 22| 8 B | kpa
E 23|®] RL metres| & | @ & colour, secondary and minor components, 8| 23 8§g8s
E N _ SM | SLITY SAND:  Tne grained, dark brown, high ] L TOPSOIL ]
a ] organic content. N
0.57 7 /‘ ML | CLAYEY SILT: moderate plasticity, orange brown. F ALLUVIUM |
.9 | % ]
2y -
]
¥ _
Bs/PASS =
SAND: fine to medium grained, vellow brawn, w VL
»-— _
Z'_ | ]
20 Test pit TPK117 terminated at 1.9m I ]
] | ]
25 3
3.0 ]
35 ]
4.07] N
Sketch
method support noles, samples, tests classification symbeds and consistency/density index
N natura! exposure S shoring N il Ugp undisturbed sampie 50mm diameter soll description Vs very soft
X existing excavation Ug undisturbed sampla 53mm diameter based on unified classiication ] soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldazer blade 122324 v vane shear (kPa) St stiff
R ripper nﬁf'n;?ﬁ;ﬂé"“ Bs bulk sampie moisture WV very siiff
E excavator e refusat E environmental sample [ dry H hard
water R refusal ' M maisi Fb friable
l waler lavel W owet VL very lonse
= on dale shown Wp  plastic limit L loose
W, liquid limit MD medium dense
— water inflow D dense
—alf] water outfiow VD very dense




Test Pit Logs — TPC Series



Borehole Logs — MBH Series
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COl Iey -~ geotechnics Borehole No.  IBH1
. ' Shest 1 of 3
Engineering Log - Borehole ProjctNo: ____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: Lin
drill model and mounting: JACRO 20 TRACK RIG Easting: 500149 slope: -a0° R.L. Surface:
hole diameter; 100 mm Northing 7000600 bearing: daturn:
drilling information material substance
s notes 5 x5 |88,
E samples 2 = material - &g % b i structure and
z| € |z 1estsp etcl o ug 5 g5 o888 additional observations
' b " =4 4 - A=
1 = |8 & deptn| 5| BE soil type: plasticity or particle characteristics, GE| gg | Ko
E 123 al 3 RL |metres L) colour, secondary =nd minor components. ES| 83 8888
ERE SW [SAND: fine to medium grained, pale brown grey. w VL AEOLIAN DUNE SAND
< Becoming less clayey with depth
c> | ser SP | GRAVELLY SAND: fine to medium grained, dark DD RESIDUAL SOIL
30 brown, weakly cemented. Coffee Rock i
=R ’ PP=100kPa
| o | ]
= SPT
2,24 N
£
N*=6 PP=300kPa
CL | SANDY CLAY: medium plasticity, green grey. S-F
PP=400kPa 7
Us PP=500kPa i
CL |CLAY: medium plasticily, pale blus grey. l-MBD Sand/Clay 50/50 ]
B
method support notes, samples, tests classiﬁcagion symbols and consistency/density index
AS auger screwing* M mud N ail Ugy undisturbed sample 50mm diameter soil description vs very soft
AD auger drifling* C casing Ua undisturbed sample 63mm diameter hased on unifisd classification S soft
RR rollerfiricone penetration D disturbed sample system F firm
w washbore 234 N standard penetration test (SPT) st stiff
CcT cable tool N* SPT - sample recoverad moisture VSt very stiff
HA hand auger Ne SPT with solid cone ] dry H hard
DT diatube water v vane shear (kPa) M moisf Fb fijable
B brank bit _1 10/4/98 water level P pressuremeter W wet V0L very loose
v V bit == on date shown Bs bulk sample Wp  plastic [imit L loose
T TC bit E environmental sample W, liquid limit MD medium dense
*hit shown by suffix P water inflaw R refusal D danse
e.g. ADT —eif| water outilow VD very dense
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~ geotechnics

Borehole No. MBH1
. . Sheet 2 of 3
EnglneernLq LOQ - Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22.71.2006
Project: MARINA GEQTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: T
drill rodel and mounting: JACRO 200 TRACK RIG Easting: 500149 slope: -20° R.L. Surface:
hole diameter: 100 mm Northing 7000600 bearing: datum:
drilling information material substance
[ = 1
2 =3 =5 l=2,
o notes 2= material éﬁ faz structure and
B sampies, 213 ec | $E{8gE dditi .
] 2 15| | tests ok 2| Es 58|25 38€ additional observations
T \ g 2E | o
£l = §.‘ 2 dep[hi g 4 E soll type: phasticity or pariicle characteristics, 32 E % kPa
El(a3|8| & RL |metres] & | © @ colour, secandary and minor components. €8 85 |s388
] c CL | CLAY: medium plasticity, pale blue grey. W | L-MD
= SPT _ //// {continued) H | | pr=zsokpa i
2-*3_.3 / PP=500kPa
7 % _
SPT ] % 7
611,20 /
= - _ .
PP=400kPa
s _
/ CL |CLAY: medium plasticity, pale grey, some fine MD
_/ grained sand. N
£ o
7 GRAVELLY CLAY: medium plasiicity, pale grey - VL
white; coarse grained with some fine grained sand. ]
SPT /
16 ] / 7
=R 7
Borehole MBH1 continued as cored hole
10 | _
11 —
12
method support netes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil (1 undisturbed sample S0mm diameter soll desecription VS very soft
AD auger driling* C casing Ug undisturbed sample 63mm diameter based on unified classification ] soRt
RR rollerfricana penetration D disturred sample system F firm
w washbore 234 N standard penetration test (SPT) St shiff
cT cable taol 10 istance N SPT - sample recovered moisture VSt very stiff
HA hand auger B refusal Ne SPT with solid cane D dry H hard
DT diatube water v vane shear (kPa) M moist Fb friable
B blank bit v 10/1/48 water level P pressuremeter W wat VL very loose
v WV bit — on date shown Bs bulk sample Wp  plastic imit i loose
T TC bit E envirenmental sample W, liquid imit MD medium dense
*bit shown by suffix P— water inflow R refusal D dense
e.g. ADT —a waler ouifiow VD very dense
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Borehole No. MBH1
. . Sheet 3of3
Engineering Log - Cored Borehole ProjectNo:  GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22,17.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: Jeo\
drill model & mounting; JACRO 200 TRACK RIG Easting: 500149 slope: -a0° R.L. Surface:
hole diameter: 100 mm_ Drilling fluid; Northing: 7000600 bearing: datum;
drilling information | material substance rock mass defects
= material ! defect description
o8 = estimated |5gn: defect
) . - = trength i R .
o |&= u § rock fype; grain characteristics, colour, 5 é strang M_ a ] SP,;?:‘HQ type, inclination, planarity, roughness,
215 s depth Ep structure, minor components £ D':;f:," a coating, thickness
ERERG ] ) = 19
E|8| | RL |metres] 5 8 2w gz IEM | 855%% particular general
Continued from non-cored borehole
.- | SANDSTONE: fine fo medium grained, HW
... | yellow and grey, massive. |
10 .| SANDSTONE: fine grained,grey with ron —
. | staining, massive.
1. —PT, 0%, PL, 50, CN 7
- | SANDSTONE: fine grained, dark grey, —PT,0° PL, SO, CN _
T \massive. A MW =PT, 0%, PL, SO, CN
_ SANDSTONE: fine to medium grained, NPT 0°. PL. SO, CN i
grey, massive. \PT. 0". PL. SO. CHN
] \PT 0", PL. SO, CN i
Y PT, 0%, PL, SO, CN
L P P7,0° PL, SO,CN —
.| SANDSTONE: fine to medium grained, PT,0° PL, SO, CN
_l: ;| grey, massive, with silistone gravel ranging PT, 0% PL, 80, CN i
* | 4-40mm inclusians, \ PT, 0%, PL, SO, CN
PT. 0% PL, 80, CN
MBH1 terminated at 11.4m ‘F‘T, 0% PL, SQ,CN
i PT, 0%, PL, SO, CN
PT, 0" PL, 80, CN 1
PT, 0% PL, 80O, CN
T PT,0° PL, SO,CN T
12 PT.0°, PL, SO,CN
R PT, 0%, UN, 50, CN 3
PT, 0°, UN, 8O, CN
- PT, 0%, UN, 80, CN —
PT, 0°, UN, 80, CN
— PT, 0%, UN, SO, CN -
PT, 0°, UN, SO, CN
- PT, 0%, UN, SO, CN —
PT, 0%, UN, SO, CN
13 | —
14 | _
15
method core-Jift water weathering defect type roughness
oT diatube . g 1011/98 vater level FR  fresh JT  joint VR very rough
AS auger screwing casing used = on date shown &W  slightly weathered PT  parting O rough
AD auger driling MW moderalely weathered SM  seam S0 smooth
BR rollerfiricone barrel withdrawn P water Infiow HW  highiy weatherad S2  sheared zone SL  slickensided
y e YW extremely westhered 55 sheared surface
cB claw ar blade bit nic log —<] partial dril fluid loss DW  distinctly weatherad CS  crushed seam
NMLC NMLC core Sraphic logicore recovery —e complete drill iuid loss (covers MW and HW)
NG, HQ, P irali strength planarity cosaling
Q  wireline core core reF;uvered L Q‘VE low PL  planar CN clean
«graphxcsymbqls m;y CU curved SN stained
indicate material walter pressure test rasult: | medium UN  undulating VN veneer
0 core recovered Bl (lugeons) for depth H high %T _sfeppled CO  coating
interval shown VH  very high freguiar
E__edmmely high




(0 .
‘ I CO ey g eo eC ni CS Borehole No. MBH2
E . . L B h I Sheet 1 of 2
] nglneerlng Og = borenoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
. Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 23.77.2006
: ] Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
! Borehole Location: AS PER MAP Checked by: T
; drill model and mounting: JACRO 200 TRACKRIG Easting: 500097 slope: -ap° R.L. Surface; NOT MEASURED
hole diameter: 100 mm Narthing 7000468 bearing: datum;
drilling information material substance
.- = i)
| k=] = P 4 L
2 notT:s g | & material _| Bg| e structurs and
. 3| € |z f:s"t;l’ . o |85 £5|g>| 53¢ additional observations
@ - N = b - —r=
£ 2 |§ £ depth| & % £ snil type; plasticity or particle characteristics, 2 E g % kPa
i Elias 3| = RL metreJq o |ow calour, secondary and minor components. Eo| oo 888 g
|
X J E c SW | SAND: fine to coarse grained, grey white, M MD MARINE SOIL
i < o
' - (quartzitic material) _
o
[ -
:" ™~
| ]
| SPT .
ty 58,10
P =18 CLAYEY SAND: coarse grained, dark grey. ] RESIDUAL SOIL
‘ ey CLAY: high plasticity, yellow, some fine grained St-Vst coffee rack ]
sand.
|- I
; CLAYEY SAND: medium to coarse grained, grey W MD
! . brown. |
P
I
I
[
o] ]
~ I —
' SPT
I 8,7.7 ]
l N*=14 CLAY: high plasticlty, grey and yellow, frace of fine M F i
P grained sand, some quartzitic sub angular gravel up
I to 4mm in length i
[ b SANDY CLAY: high plasticity, yellow and grey.
] s -
I I
8 |
> .
15}
w ", _
[TH &
8 SR CLAYEY SAND: fine to medium grained, yellow D-VD i
z s and grey, some argillaceous rounded and subangular
o ol ) gravel up to 12mm in length.
g SPT A ]
B 3-161525 N % CH |CLAY: high plasticity, grey, some sand. V5t small decaying reotlets ]
2 =,
| 2
i = 5 ]
< 7, CH |SANDY CLAY: high plasticity, grey and yellow, fine
= B / grained sand. N
P © _/ i
Lo w ,
i = g ]
) ¥ - ; .
| i :
I o 4
! ol _ % "
[ m /
L N
i . method support notes, samples, tests classification symbots and consistency/density index
; AS auger screwing® M mud N nil Ugg undisturbed sample 50mm diameter soil description VS very soft
AD auger driling* C casing Ugs undisturbed sample 83mm diameter based on unified classification 5 soft
(- o rr raller/ricone penetration D disturbed sample system F firm
P Blw washbore a4 ) N standard penstration test (SPT) St stiff
! o] CT cable lool ,n:";?:ﬁinee N* SPT - sample recoverad maisture V5t very stiff
&l Ha hand auger refusal Ne SPT with solid cone D dy H hard
8l or diatube water v vane shear (kPa) M moist b friable
~ : B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
ol v W bit = on date shewn Bs bulk sample Wp  plastic limit L loose
g T TC bit E environmental sample W, liquid limit MD medium dense
g *bit shown by suifix — water inflow R refusat D dense
Sl &g ADT —| water outflow vD very dense
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Borehole No. MBH2
. . Sheet A of 2
Englneerlng Log - Cored Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principat: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.711.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: )< _
drill model & mounting: JACRC 200 TRACK RIG Easting; 500097 slope: -a0° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Drilling fluid: Nerthing: 7000469 bearing: datum:
drilling information | material substance rock mass defects
&= material . defect description
o B o astimated I5s) defect
2 " - £ trength M i e .
- & ° g rock type; grain characteristics, eolour, & E streng ) & = SP;?TI?Q type, indiination, planarity, roughness,
213 5 depth 5S¢ structure, minor componenis % 2] - ;f:l'" o coating, thickness
|5 ® g5 ¢ 2 Al | S gs|
E|of 2 | RL metres] & o Continued from non-cored borehale 8|3z ZHMT |2| 58888 particular general
| CORE LOSS .
SANDSTONE: fine grained, yellow and KW _
grey, massive.
—PT, 0°, PL, SO, CN -
—PT, 0°, PL, 50, CN
—PFT, 0%, PL, SO, CN _
: ~——PT, 0% PL, SO, CN
——-PT, 0%, PL, SO, CN .
e ! ——PT, 5% UN, S0, CN
T SANDY GLAY: high plasticity, grey and ]
4 yellow, fine grained sand, i _
.- | BAND: coarse grained, red-white and RN ]
*| brown, material is quartzitic and argifaceous
*| in origin. : .
| SANDSTONE: fine grained, yellow grey, i I B
. | massive. ]
B D:  coarse grained, brown red and
| white, trace high plasticity clay. . |
[SANDSTONE: _coarse grained, grey ﬁg} g Bl gg- gﬁ |
brown and yellow, massive, : "‘\ PT: U“: PL 0. CN
_\PT. 0% PL, 80, CN -
: PT, 0%, PL, SO, CN
PT, 0°, PL, 8O, CN —
PT, 0% PL, 80, CN
- . PT, 0°, PL, 8O, CN -
.| SANDSTONE: fine grained, pale red and : PT, 0°% PL, 5Q, CN
J ey g P an PT, 0% PL, 50O, CN ]
P ! PT. 0% Pl.SQ. CN
N MBH2 terminated at 11.5m ! : PT,0°, PL, SO, CN _|
1 : PT, 0°, UN, SO, CN
N = PT, 0°, UN, SO, CN |
! PT, 0%, PL, SO, CN
12 | ' |
- | ] -
method core-lift water weathering defect type roughness
DT diatube . v 10/1/98 water level FR  frash JY  joint VR veryrough
AS auger screwing casing used = ondate shown SW  slightly weathered PT  parting RO rough
AD auger drlling MW moderalely weathered SM  seam 50 smooth
RR raflerfiricone barre! withdrawn P water inflow HW  highly wsathered §2  sheared zone SL  shckensided
o XW  extremely weathered S5  sheared surface
CH claw or blade bit hic Ioah —<J partial drill fiuid loss DW  distinclly weathered €5 crushed seam
NMLC NMLC core graphic fegicare recavery — complete drill fluid ioss (covers MW and HW)
NQ, HQ, PQ  wireline core core recoverad strength gll_anarify %?qaﬁng
«~ graphic symbals \L/L ;;T (ow cu 5;3::1 SN g;::'lld
indicate material waler pressure fest result | medium UN  undulating VN venaer
™ i ST stepped CO coafin
no core recovered B f.:jz;::::;:epm \H.'H DLQ; high IR imegular ’
EH extremely high
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Borehole No. WMBH3
E ] » L B h I Shest 1 Of 3
ngineering Log - Borehole ProjsctNo: ____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.71.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: I
drill model and mounting: JACRO 200 TRACK RIG Easting: 500127 «50° R.L. Sufface: NOT MEASURED
hale diameter: 100 mm Narthing 7000289 datum;
drilling information material substance
[ =
=l c w5 wg =
5 notes g | & material AR structure and
= samples, Q2 " se| § e |9y L i
Bl 2 |5 tests eto 2|23 So|2. |88k additional observations
@ L " = = gE | as
% o § % depth] & % [ soil type: plasticity or particle characteristics, %g 2 % kPa
El123|%] RL metred & | @ @ colour, secondary and minar camponents. E3 | 84 |3388
E 2 [# SW | SAND: _fine (o medum grained, grey brown, frace [ MD MARINE SOIL
x N of high plasticity clay, trace of quartzitlc gravel up to N
3mm, trace of argillaceous gravel up to 5mm in size.
1. _
T CLAYEY SAND: coarse grained, dark brown, with D strang sweet organic odour,
g high plasticity clay. decomposed plant matter {possibly |
SPT . .| reeds)
873 -
N*=10 L -
] 7 CH | CLAY: high plasticity, yellow grey, some fine St ALLUVIAL SOIL i
/ grained sand,
_ / W ]
- 3 / ]
M X
SPT | < PP:=100kPa _
s / < | | | PP=120kPa
N*=7 i / 3| | |PP=150kPa i
/ PP=180kPa
5 % ’
et
p - / .
. 4 /
8 —_
E | / ..clay content increasing _
i /
o . / ]
-
& i / X | || PP=145kPa i
2
8 Yo _ / -
@
X il / —
g / CH |GLAY: high plasticity, grey and yellow. M
c . / -
L
0] i / -
w
5‘! %
£ ] _
o
4
o] _ /
3] % .
8 Y
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Ugy undisturbed sample 5dmm diameter s0ll description VS very soft
AD auger drilling* C casing Ugy undisturbed sample 63mm diameter based on unified classification s soit
f;lq RR rollerftricone penetration D disturped sample systam F fiem
2w washbore 1234 i N standard penetration test (SPT) St stiff
m| CT cable tool :':nrgelf‘;ﬂ‘z"“e Nt SPT - sample recovered molsture VSt vary stiff
21 HA hand auger refusal Nc SPT with solid cone D dry H hard
_=_‘v”= DT diatube water Vv vane shear (kPa) M moist Fb friable
f":. B blank bit J_ 10/4/98 water level 4 pressurameter W owet VL very loose
of Vv V bit == on daia shown Bs bulk sample Wp  plastic limit L loose
g T TC bit E environmental sample W, liguid limit MD medium dense
g] *bit shown by suffix P waierinflow R refusal D dense
Sl es. ADT —af| water outflow VD very dense

et
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Borehole No. MBH3
E s L B h I Sheet 2 0of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.20086
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 23.17.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: [P
dril model and mounting: JACRO 200 TRACK RIG Easting: 500127 slope: -90* R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000289 bearing: datum;
drilling information material substance
< 1
a = 2| .0
= fes () =
E sanr: Tes B = material c oS 28 % structure and
3| B |« testsp . m E - es 25| B8E additional ohservations
g - X z | = EZEE | n&
| = g 2 depth| & # g sall type: plasticity or particle characteristios, = g g g kPa
El 23 |@| = RL meired & aa colour, secondary and mincr components. Eo| oo 8888
= M GC | CLAYEY SANDY GRAVEL: fine grained, white M MD gravel ranging in size from 2mm ta
SPT grey, high plasticity clay, fine grained sand, 5mm of quartzitic and argilaceous _|
45,12 ST GP L= fine grained, brown, some high arigin all well rounded.
N*=17 _/ CH™ \plasticity clay, some fine grained sand, VEt-H RESIDUAL S0IL |
/ CLAY: high plasticily, grey yellow, some
| argillaceous gravel up to 5mm, some coarse grained ]
sand. Secondary elements increase in size with
_ / depth, i
z % -
) ]
SPT 2.1 SP | SAND: coarse grained, brown red, some quartzfic
P0,30/35mm TGP \\gravel to Smm ]
N*=R CH \SAND: fine grained, white.
8] % CLAY: high plastichy, grey. _
] % i ]
// ]
/ CH [CLAY: high plasticity, yeliow and grey. VSt
o _
SPT
30/70mm Z
N*= Borehole MBH3 continued as cored hole
10 | —
11 _
12
method support notes, samples, tests classlification symbols and cansistency/density index
AS auger serewing® M mud N it L1 undisturbed sample 50mm dizmeter soil description Vs very soft
AD auger drilling* C casing Ues undisturbed sample 83mm diameter based on unified dassification s soft
RR roller/tricons penetration D disturbed sample system F firm
W washbare 1234 . N standard penetration test (SPT) St stiff
cT cable col it N SPT - sample recovered molsture VSt very stiff
HA hand auger refusal Ne SPT with solid cone [v] dry H harg
DT diatube water v vane shear (kPa) M mioist Fb friable
8 blank bit v 10/1/98 water level P pressuremeter W owet VL very loose
v V bit —— on date shown Bs butk sample Wp  plastic!imit L loose
T TC bit E environmental sample W, Jliquid limit MD madium dense
*bit shown by suffix Ppe— water inflow R refusal ] dense
e.q, ADT —et] water autfiow Vo very dense
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CO ey ~ g eOteC n I CS Borehole No. MBH3
n w Sheet 3 Of 3
Eng ineering LOQ - Cored Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Barehole Location: AS PER MAP Checked by: 1<
drill model & meunting: JACRO 200 TRACK RIG Easting: 500127 slope: -B0° R.L. Surface: NOT MEASURED
hole diameter, 100 mm Drilling fluid: Northing: 7000289 bearing: datum:
drifling information | material substance rock mass defects
= material . defect description
o8 o estlmab?]d Is, defect
h= . £ t 1 M f - - .
g g a é reck type; grain characleristics, colour, 5 § streng 8 = SP;%HQ type, inclinafion, planarity, roughness,
2 3l 5 denth g5 structure, minor companents % ] D- g{:’?' a coating, thickness
S5 @ epih | m = g 2 il 12 g8 )
E|o] #| RL |metres| & & Continued from non-cored borehole 592 555N || 58885 | particuar general
CORELOSS
10 | —
.. .| SANDSTONE: fine to medium grained, Hw -——PT, 0°, PL, SO, CN 7]
i » | grey-brown and red, massive. —PT, 0°, PL, 8O, CN |
=—PT, 0°, PL, SO, CN
4 QPT 0", PL, SO, CN -
_\PT 0°, PL, 50,CN
i .arey _\F'T. °.= PL, SO,CN _
PT, 0°, PL, 50, CN
(N PT, 0°, PL, 80, CN —]
— PT, 0%, PL, SO, CN
_f- - - .| SANDSTONE: fine to medium grained, HW-MW PT, 0%, PL, 50, CN _
. ' | grey, massive. PT, 0%, PL, 50, CN
] PT, 0°, PL, 50, CN i
: PT, 0%, PL, SC, CN
- | -.undulating layers of 1-4mm of coal PT, 0° PL, 5O,CN a
PT, 0% PL, SO, CN
PT, 0% PL, S0, CN
T PT, 0" PL, 50, CN ]
12 PT. 0°, PL, SO, CN
] PT, 0, UN, SO, CN ]
PT, 0° UN, 8Q, CN
F— _ PT, 0°, UN, 50, CN -
... | SANDSTONE: fine grained, grey, PT, 0°, UN, 50, CN
4000 assive. PT, 0%, UN, SO, CN -
i PT, 0°, UN, SO, CN
- PT, 0° UN, SO, CN -
PT, 0% UN, SO, CN
1 2 i
LOSS OF CORE
i MBH3 terminated at 13.1m .
14 | —]
15 | ]
method core-lift water weathering defect type roughness
DT diatube . |y 10/ water level FR  fresh JT  joint VR very rough
AS auger screwing casing used = on date snown SW  slighlly waathared PT  paiting RO raugh
AD auger driling MW moderalely weathered SM  seam S0 smaoth
RR rollerfricans barre! withidrawn P— water inflow HW  highly weathered Sz  shearedzone SL siickensided
! g g XW  extremely weathered SS  sheared surface
cB claw or blade bit nic logH —<] pariia dri fluid loss DW  distinctly weathered €S  crushed seam
NMLC NMLC core graphic logicors recovery ~ll complete dril fluid loss {covars MW and Hw)
NQ, HQ, PQ  wireline core core recovered strength planarity coating
- graphic symbols XL Ivery low E[l:l Ell.uarl\..lr:; ng:I :It:;ned
indicate material water pressure test result | o r:gdium UN  undulating VN veneer
o core recovered @ (ugeons) for depth H high ST stepped €O coating
interval shown VH  very high R imegular
EH extremely high
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Borehole No. MBH4
E . u L B h I SAhEEt 1 Of 3
hgineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started:  27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 27.7171.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: J<t
drifl model and mounting: JACRO 200 TRACK RIG Easting: 500255 slope: -60° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000235 bearing: datum:
drilling information material substance
=
a c [ é -
E s:rﬁths g ".96 material c Eg % Tg structure and
3| & |g testsp eté algs Ls 25188 2 additional observations
5 L \ s =8 2E | 8
% o & ﬁ depth g % E soil type: plasticity or particle characteristics, 52| & % kPa
Eli23(3] 2 RL [mefred & | T & colour, secondary and minor compenents. E8 | 80 |2288
'5 : N ' SP | SAND: medium 10 coarse grained, grey brown, M D
I some quartzitic gravel up to 3mm in size, MARINE SOIL B
small tree rootlets up to Smm in
diameter
w rotten egg odour
possible tree roots
SPT
12,9.8
N*=18 [ SAND: medium plasticity, black, some black clay. WD
a /l CH | CLAY: high plasticity, green and grey, some M F
// ¢oarse grained sand.
S grey. D
A i RESIDUAL SOQIL
SPT -
25,18 y 1 CH | SANDYCLAY: nigh plasfcity, grey, medium to M | St PP=200kPa
N*=22 ] / coarse grained sand, trace of quartzitic gravel up fo
/////' 3mm.
4] % ...5ome dark red angular arenitic graval of up to 5mm VSEH
/ in size.
i % ...angular arenitic gravel up to 10mm; subrounded
SPT ‘ quartzitic gravel up to 4mm.
00,13,21 2,
N*=34 7 /
| 177 Tep=500kPa
W, / /1 CH {SANDY CLAY: high plasticity, grey and red, fine to ; .
i % medium grained sand. Residual soil
6 ////
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil 1 undisturbed sample 50mm diameter soil description V5 very soft
AD auger driling* C casing U undisturbed sample 63mm diameter based on unified classification S soft
RR rollerftricone penetration ] disturbed sample system F firm
w washbore 234 N standard penetration test (SPT) St stiff
cT cable ool o rasstence Nt SPT - sample recavered moisture V8t very stiff
HA hand auger refusal Ne SPT with solid cone D dry H hard
DT diatube: water v vane shear (kPa) M moist Fb friable
8 blank bit _L 10/1/98 water level P pressuremeter W owet VL very loose
v V bit —— on date shown Bs bulk sampie Wp  plastic limit L loose
T TC bit . E environmental sample W, liquid iimit MD medium dense
*bit shawn by suffix P— water inflow R refusal D dense
eg, ADT —lf water outllow vD very dense
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COI ley ©” geotechnics Borshole No.  [YBH4
E . . L B h I Shest 2 of 3
ngineering Log - borehole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 27.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: I -
drill mede! and mounting: JACRO 200 TRACK RIG Easting: 500255 slope: -20° R.L. Surface: NOT MEASURED
hale diameter; 100 mm Northing 7000235 bearing: daturn:
drilling information material substance
c
8 = 25 |=8.
5 s:;tT:s g ‘E material - gﬁ %‘ T3 structure and
= T [z plas, u | €= ga|&sjqge additional observations
2 s 3 5 tests, etc £ |28 %.‘: 2L
Bl % (&g depth| & | BE soll type: plasticity or particle characteristics, oE | g2 | kPa
El103]7 & RL |metred & | T & colour, secandary and minor components. E8 | 84 |23888
E W / CH [ SANDY CLAY: high plasicity, grey and rad, fine to M [V5HH Layers of dark red and grey
= SPT i / medium grained sand. (continued) rmaterial,
1;;1:1'20 / Grey material softer than red.
_// Layers of material differ in strength.]
7_% _|
SPT T % -
14.30/105mm /
N*=R - / -
8] %/ _
9 %&
Borehole MBH4 continved as cored hole
10 ] _
11 —]
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N il Uy undisturbed sample 58mm diamster soil description V3 very soft
AD auger drifling* G casing Ua ungisturbed sample 63m:n diameter basad an unified classification s soft
RR rollerttricone penetration D disturbed sample . sysfem F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
cT cable foc! o N SPT- sample recovered moaisture vt very sliff
HA hand auger 2 refusal Nc SPT with salid cone 5] dry [l hard
DT diatube water A4 vane shear (kPa) M maist Fb friable
B blank bit v 10/1/98 water level P pressuremetar W owet V0L very loose
v V bit — on date shown Bs bulk sample Wp  plastic limit L leose
T TC bit E environmental sample W, liquid limit MD medium denss
*bit shown by sufix — water inflaw R refusal D dense
eg. ADT —af water outilow VD very dense
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l CO ey w7 geotecnnics Borehole No.  JUBH4
- . . Sheet 3 of 3
| Engineering Log - Cored Borehole Poject No:____ GEOTNATH1B367AC
Client; NORTHEAST BUSINESS PARK Date starfed: 27.11.2006
) Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.717.2006
! ! Project: MARINA GEOTECHNICAL INVESTIGATION Logged by LH
Borehole Location: AS PER MAP Checked hy: <
."‘]
' { drill rodel & maounting: JACRO 200 TRACK RIG Easting: 500255 slope: -90° R.L. Surface; NOT MEASURED
hole diameter: 100 mm Drilling fiuid: Northing: 7000235 bearing: datum:
drilling information | material substance rock mass defects
= material i defect description
i o8 @ estimated | lsg, defect
! 8 ) e £ M i N .
- ol I g rock type; grain characteristics, colour, 5 é srength a ® sp:%ng type, inclination, planarity, roughness,
213 & deotn | & & structure, minor components £3 - g{fﬁ"l" a coating, thickness
; o 5 ® ep o5 o2 A- axial =] .- .
\’7 Elo =R me"'BSL o Continued from non-cored borehole =@ & = | 38858 | particutar generaj
i S .| SANDSTONE: fine grained, grey, XW
— | massive. HW| i
SANDSTONE: fine fo medium grained,
. i brown, massive, clay layer from 9.46-9.52. .
;‘: 1 _]- - --| SANDSTONE: fine grained, grey and |
L oo | vellow, massive.
- 10 777 ] SANDSTONE: coarse grained, dark |
| 11| brown, massive,
—_ 11xPT, 0° UN, RO, CN
. =1. . . . | CONGLOMERATE SANDSTONE & 11xPT, 0°, UN, RO, CN =
! . 1| SILTSTONE GRAVEL: brown, grey, dark 11xPT, 0°, UN, RQ, CN
| i .| red, massive. m—10.6-10.7-11xPT, 0°, UN, RO, CN -
B .| SANDSTONE: fine grained, dark grey, —PT. 0% PL. SO, CN i
. . \massive. .
. 11_|:::: | SANDSTONE: fine fo medium grained, —FT, 0%, PL, 80, CN |
: , .. | brown and grey, massive,
} ,\ 0 [ Coal layer of 20mm ——PT, 0°, BL, SO, CN .
e . ?PT, 0°, PL, 50, CN
- PT, 0°, PL, 80, CN =
i a
i BT, 8°, PL, 50, CN
\ WBHA terminated at 19.6m
12_| —
EJ =
=] . -
b=
EH"‘ 'é N N
L g y i
5 13 ] _
(&}
[ o -
i @
R 4 i
0
8 - ]
oy T
5 =
’\J é i i
L 2 14 —
®
4
[ [=] . T
g
i = 7 7]
A m
=] — -
IT)
- o
i1 e - ]
| , o
! I 15
e method core-lift water weathering defect type roughness
DT diztube ) y_ 1omies water level FR  fresh JT joint VR very rough
I AS auger screwing casing used = on date shawn SW  slightly weathered .PT 'parting RO rough
. | ap auger driling MW  moderately weathered SM  seam SO smooth
i 8| am rolleriiricons barrel withdrawn P— waler inflow HW  highly weatherad SZ  sheared zane SL  sickensided
; [ . R XW  extremely weathered 88 sheared surface
~ | cB claw or blade bit it foah =< partial dril fuld loss OW  distinclly weathered €S cushed seam
21 nmLc NMLC core graphic logicore recavery —es complete drilt fuid loss (covers MW and HW)
w2 NQHQ PQ  wireling core core recovered strength glr_anaritly E?‘Iating
B w . r
: l & - graphic symbols Lo verylow CU  Fuved SN Samed
| | 2 indicate matesial water pressure test result | madium UN  undulating VN venger
— o no eore recovared &] (ugecns) for dapth K high ST  stepped CO cpating
£ N VH  veryhigh IR iereguiar
g interval shown rynign
LD EH___extremely high
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» g eotech n i CS Borehole No. MBH5

- E » - [ L B h I Sheet 1 Of 3
! ngineering Log - sorenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.71.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
] 99 Y
Borehole Location: AS PER MAP Checked by: I ~—
_E drill model and mounting: JACRO 200 TRACK RIG Easting: 500406 slope: -90° R.L. Surface:
T
hole diameter; 100 mm Northing 700015 bearing; datum;
drilling information material substance
o IS v
p=] c =% |=eg
: = notes . (7} 5o
| i g samples R material c Szl &g £ structure and
- 2| T |¢ ' o | g5 25| Exlazg additional obhservations
8 g |8y 1ests, etc |53 ) ] 22| 2%
= = [ depth| & 2 E soil type: plasticity or particle characteristics, 05| 55 kPa
[ £ 23| % RL [metred & | © & colour, secondary and minor components, E8| 85 5 § § §
J 2 [+ | ; “ ; 8C | TOPSOIL: CLAY: high plasticity, brown. M F TOPSOIL
- % SC | SANDY CLAY: medium fo coarse grained, brown., MARINE SOIL
- 7 -
| y :
- EE B SAND: coarse grained, grey, same high plasticity MD ]
clay, some subrounded quartzitic gravel up to 3mm in
P size. T
i 1 - D . ]
4 SPT B w Sample has organic odour .
2,25 G
N*=7 2 % GCH | CLAY: high plasticity, brown and yellow. F N
. £ |
; / |
! g T / _
~ A GLAYEY SAND: medium to coarse grained, grey, FMD Organic odour .
medium plasticity clay.
...high plasticity. T
{ -
- M SPT ‘
3'3‘_'4 / CH | CLAY: high plasticity, brown and yellow, trace of ALLUVIAL SCIL
~ =7 - / coarse grained sand. 3
i - / ..grey, yellow and brown, some quartzitic gravel of i
: 3mm in size, argilaceous gravel to 5mm; some
h . coarse sand. N
4] / -
: . / ...grey and yellow, 5t-VSt § -
!
L ] .
_/ Too hard to push US0 to depth -
Uso - / ) ) A 4
M5 5 / ...some of grey clay material has PP=500, rest is
= Z S L >>500 ] PP>>500kPa —]
( o _ / SANDY CLAY: Tow to medium plastichy, grey and RESIDUAL SOIL ]
N dark red, coarse grained sand, some dark red arenitic Extremely weathered
8 - material In form of well graded gravel ranging in size LANDSBOROUGH SANDSTONE
. "] / from 2 to 4mm.
I & - / i
118 Y ’
oS 57
%_ sPT 7 GL |CLAY: medium plasticity, grey and yellow. COFFEE ROCK ]
o~ g 2,16,301120mm n N
1 B N*=R _ i
: 3
L4z . / i
5 i ]
£ 7 /
& ] / Iron staining ]
o
o T ]
(. ]
2 ] % T
u SPT _ / CH | CLAY: high plasticity, grey and red, some medium _
L“"\ g 11,12,13 _/ fo coarse grained sand, i
| J 5 =25 8
- method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil U, undisturped sample 50mm diameter soil description Vs very soft
- AD auger drilling” C casing Ugs undisturbed sample 63mm diameter based on unified classification L] soft
! [ f\!“ RR rollerfiriicone penetration D disturbed sample system F firm
: E w washbore 1234 . N standard penetration test (SPT) St stiff
; _l o] CT cable tool P:n;?:;ﬂi"“ N* SPT - sample recovered malsture Vet very stiff
a1 HA hand auger o refusal Ne SPT with solid cone ] ary H hard
&) o diatube water Y vane shear (kPa) M moist Fb {riable
i 1 ofs blank bit 1011198 weierlevel P pressuremeter W wet VL vary loose
i1 olV V bit — pn dale shown Bs bulk sampls Wp  plastic limit L loose
R ki TC bit E enviranmental sample W, liquid fimit MD medium dense
- £ “oit shown by suthx Pe— water inflow R refusal D dense
R X ADT —l] water cutllow VD very dense
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Borehole No, MBHS5
E » u L B h I Sheet 2 Of 3
ngineering Log - borehoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date compieted:  27.17.2006
Projest: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: 1< e
drill mode! and mounting: JACRO 200 TRACK RIG Easting: 500406 slope: -80° R.L. Surface:
hale diameter: 100 mm Northing 700015 bearing: datum:
drilling information material substance
c 1
o = - 2 w B
= notes R ) i .
B sam Te o g2 % material c e g% % structure and
g L |z testsp o e | &5 L8 2. |8LE additional observations
a = 3 = = /22 | v
| = al 3 uepihl st 8E soll type: plasiicity or pariicle characteristics, gE| g5 | kha
E 1232 * RL |metredd @ | © & colour, secondary and mincr components. Eco|ow (8 ggs8
? M y/ CH [ CLAY: high plasticity, grey and red, some medium M H
= ' — / to coarse grained sand. (continued)
_/ ...Red material has some medium grained sand,
. % ...Grey material high plasticity clay.
9 /
SPT / T PP=400KkPa
6,11,15 ] X PP=460kPa
N'=26 . / PP=480kPa
. % FeP=500kPa
10 %
% 1 CL |SANDY CLAY: high plasticity, grey and red, some X .
= / medium grained sand; trace dark red arenitic angular Layers of material vary in
/ aravel tp to Smm. consistency from V$t-H
30/ o0 ‘% Rock fabric visible
N™=R 1 1... /
/ VSt
7] / H
7 ﬁ
- / 4 CL | SANDY CLAY: medium to high plasticity, yellow,
/ fine grained sand.
n
Borehole MBH5 continued as cored hale
13
14
15 ]
18
method support nwotes, samples, tests classification symbols and consistencyldensity index
AS auger serewing* M mud N nd L1 undisturbed sample S0mm diameter soll description Vs very soft
AD auger driling* C casing Ua undisturbed sample 83mm diameter based on unified classification S soft
RR rollerfiricone penetration D disturbed sample system F firm
w washbore 34 ; N standard penetration test (SPT) 5t shiff
cT cable tool P e Nt SPT - sample recovered moisture VSt very stiff
h HA, hand auger  refusal Nc SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M rmoist Fb friable
B blank bit L2 10/1/98 water ievel P pressuremeter W owet VL vary loose
v V bit = an date shown Bs bulk sample Wp  plastiz limit L loose
T TC bil ) E environmental sample W, liquid limi MD medium dense
*bit shown by suffix P water inflow R refusat D dense
e.0. ADT —al] water ouiflow vD very dense
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Coffey - geotechnics

Borehole No. MBH5
‘ . Sheet 3 of 3
Engineering Log - Cored Borehole Project No: ___ GEQTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principat: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: <~
drill medel & mounting: JACRO 200 TRACK RIG Easting: 500406 slope; -80° R.L. Surface:
hole diameter: 100 mm Drilling fluid: Northing: 700015 bearing: datum:
drilling information | material substance rock mass defects
= material ) defect description
o & o estimated | s, defect
28 N . £ c | strength I\ML-'a spacing o .
e e rock type; grain characteristics, colour, @ o X = mm type, inclination, planarity, roughness,
22 s depth £ ‘E' structure, minor components £ g D- g:’;‘:l" a coating, thickress
T 5| & g5 o 2 i [=} oo .
E|¢| #| RL |mefres] & o Continued fram non-cored borehole W |y s TEY || 58828 | particutar general
... .| SANDSTONE: fine to medium grained, HW - o
;| brown to red and grey, massive. PT. 0", PL, 80, GN, 1mm -
] : ——PT, 0°, PL, 50O, CN, 1mm n
1 PT, 0°, PL, 8O, CN, 1mm -
. PT, 0°, PL, 50, CN, 1mm A
13 SANDSTONE: fine to medium grained, swW PT, 0°, PL, SO, CN, Tmm
] grey, massive. PT, 0% PL, 8O, CN, 1mm —
PT, 0%, PL, SO, CN, 1mm
n PT, 0°, PL, SO, CN, 1mm 7
14 | —
158 | ]
MBH5 {erminated at 15.2m
18 | ]
17 _
18 | =
19_ ]
20
mathod core-ift water weathering defect type roughness
DT diztube ) Y 1011198 waler level FR ~ fresh JT O joint VR very rough
AS auger screwing casing used =~ pn date shown SW  slightly weathsred PT parting RO rough
AD auger drilling MW moderately waathered SM seam SO smooth
RR rollerfiricans barrel withdrawn — water inflow HW  highly weathered SZ sheared zone SL  sickensided
] . R XW  exdremely weathered 8S  sheared surface
cB claw or blade bit hic logf <] partial dril fluid loss DW  distinctly weathered CS crshed seam
NMLC NMLC core graphic logicors recovery —] complete cril fivid foss (covers M and HW)
NQ, HQ, PQ  wireline core core recovered strength panarity coating
- graphic symbols fl- r’e")‘ low 'éb gzarc:rd g” :{:ﬁﬂa "
indicate material water pressure test result | py nﬂ:’dium UN  undulating VN veneer
na carg recovered 8] (ugeons) for depth H  nigh ST  stepped CO coating
: vH  very high IR imegular
interval shown ry high
EH___exiremely high
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Borehole No. MBH6
E [} ' L B h l Sheet 1 Of 3
ngmeermgﬁ 0g - borenoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20.17.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: J<en,
drill madel and mounting: EDSON 3000 Easting: 500625 slope: -a0° R.L. Surface:
hale diameter: 100 mm Narthing 7000050 bearing: datum:
drillingr information material substance
[ = 1
a c FO- S = -
2 s:n:teless g "% material c Eg % T structure and
2 & |% testsp ste g |25 £sle. 1888 additional observations
d = y £ |5 2E | as
% a § % depth 3 ﬁ 'E soil type: plasticity ar particle charasteristics, % B g § kPa
Efqga/d| 2 RL |metred & | B & colour, secandary and miner companents. EB| 83 g88¢g
= N CL | TOPSOIL: SANDY GLAY: low plasticity, plack to M TOPSOIL
E brown.
/(/ CH | CLAY: high plasticity, grey o vellow, race fine ALLUVIAL SOIL
_% grained sand, i
1_% _
7 i
7 CH | CLAY: high plasticity, grey, some fine to medium
_/ grained sand, B
> | / W 330mm recovery i
...grey, red and orange. St
Usg i / 1
2| / * PP=140kPa _
% ...red
s_% —
/ 450mm recavery
Usy 7] % VSt 7]
T % PP=295kPa 7]
4| % .ugrey ]
*% ..arey, yellow and red T
o % ]
5 A PP>>500kPa ]
7 CH [ CLAY: high plasticity, grey and red. [grey Grey material is very stiff to hard
n % Ch=VSt-H Red CH=VS{ Red material is very stiff. B
_% ...Red clay decreases with depth
/ RESIDUAL SOIL
8 24 PP>>500kPa
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N il Ug undisturbed sample 50mm diameter soff deseription VS very soft
AD auger drilling* C casing Ug undisturbed sample 63mm diameter based on unified classification 8 soft
RR rollerficone penetration D disturbed sample system F firm
w washbora 1234 N standard penetration test (SPT) St stiff
cT cable tool e oeianee N $PT - sample recovered molsture Vet very stiff
HA hand auger 2 refusal Ng SPT with solid cang D dry H hard
DT diatube water \4 vane shear {kPa} M maist Fb friable
B blank bit v 10/1/98 water lavel P pressuremeter W owel vl very lovse
v V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TG bit E environmental sample W, liouid limit MD medium dense
*bit shown by suffix P water infiow R refusal D dense
e.g, ADT —af| water oufflow Vo very dense
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Coffey - geotechnics

Borehole No. MBHE6
. . Sheet 20f 3
Engineering Log - Borehole ProjectNo: ____ GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.771.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: L
drill model and mounting: EDSON 3000 Easting: 500625 slope; -a0° R.L. Surface:
hole diameter; 100 mm Northing 7000050 bearing; datum:
drilling information material substance
[
=] s - é .
E sa'.1nc1,tels g |3 material §"§ % G structure and
B Rles, 5|3 g5 /o, |gg2 dditional observati
3 L |z tests. o 2| & £E8| 2=|8LE additional observations
& = y ma JE | 8£
= = § £ depth] & 4 soil type: plastisity or particle characteristics, 22 g g kPa
i‘ 1oz i@ 5 RL metre @ | T & colour, secondary and minor companents, EB| 83 8888
@ N CL | GLAY: medium plasticity, grey to brown and red to w H
u _ / brown, frace of medium grained sand. 230mm Recovery |
1]
] / 50 pushed approximately 200mm_|
/ as material too hard.
7_% _
% warey
N / ...s0me coarse grained sand _
SPT PP>>500kPa
30/130mm
fison | / i
8 % -
//" CL | SANDY CLAY: medium plasticity, grey, fine and B
9_ / coarse grained sand; some flat angular gravel of up to _
/ 4mm in length.
SPT / PP>>500kPa
30/100mm | A n
N*=R ///
— / .
S CLAYEY SAND: coarse grained, grey, medium Exiremely weathered ]
plasticity clay. Sand content increases with depth. SANDSTONE
@ CLAYEY SAND: coarse grained, grey. T
B Borehole MBHE continued as cored hole i
11 _
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing” M mud N pil Ug, undisturbed sample 50mm diameter soi! description Vs very soft
AD auger drilfing* G casing Uz undisturbad sample 63mm dlameter based on unified classiication S soft
RR rollerfricane penetration D disturbed sample system F firm
W washbore 1234 ) N standard penetration fest (SPT) St stiff
cT cable toof g anez N SPT - sample recovered molsture VSt very siiff
HA hand auger ¢ refusal Ne SPT with salid cone D dry H hard
DT diatube water \Y vane shear (kPa) M moist Fb friable
B blank bit _'_ 10/1/98 waler level P pressuremester W owet vL very loose
v Vbit — on date shown Bs bulk sample Wp  plastic Imit L loose
T TG bit E envirenmental sample W, liquid limit MD medium dense
*bit shown by suffix Wo— water Inflow R refusal D dense
eg. ADT —lf water outilaw VD vary dense
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t Engineering Log - Cored Borehole ProjectNo: ___ GEOTNATH18367AC

- Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006

- Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20,771.2006

‘ 1 Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH

Borehole Location: AS PER MAP Checked by: | —

!

i z dril mode! & mounting: EDSON 3000 Easting: 500625 slope: -90° R.L. Surface:

hole diameter: 100 mm Drilling fluid; Northing: 7000050 bearing: datum;:
drilling information | material substance rock mass defects

. = material l ‘ defect description

| o8 o estimated ISsey defect
1 ! o . £ i MP i N .

: o e © § rock type: grain characteristics, colour, = _5_ strength ) 8 = sp ;cr:;lng {ype, inclination, planarity, roughness,

| 217l 5 depth £ structure, minar components £ g D- :{fa"l'" a coating, thickness

: Tl5 ® 5 2 o 1a

‘ ™ £ (8] 2| RL |metres| g’ 8 5% 2,235 A-adal e 288 ‘E_g particular general
| } . .

e N Continued from non-cored borehole ]

i i Xw ]

r] 1 —]
bon T1::: | SANDSTONE: fine grained, yellow, 7]
: A | massive. B
| — :

‘_1 . i
| 12 |
H ‘: | i
: — Clay seam

|

13 | —
s ] i
| 5
§
Co 8 MBHE terminaled at 13.61m
| & . i
=& 14 ]
o
Mo - .
: @
Ny _
=B
: B i n
I

™y lq—:

L og | |

L2 15 |

cDL ]

Ly

-l - —
P e

L

, L

. o 1 T
[ J Q
| - o
| [~] . N
i s
8 . _
] :

P method core-lift water weatnering defect type roughness
i oT diatube 101798 water level FR  fresh JT - joint VR very rough
‘ AS auger screwing casing used X o date shown SW  slightly weathered PT  parting RO rough

M om AD auger drillin MW moderalely weathered SM  seam S0 smooth

- 9 o} barrel withdrawn P walerinf HW  highly weathered SZ  sheared zone 5L slickensided

- rollerfricone waier inflow XW  extremely wealhered S§  sheared surface
ool i —<] partial drill fluic loss st
i — | CB claw or blade bit hic | " b DW  distincty weathered G5 crushad seam
| 21 NMLC NMLC core graphic log/core recovery —ed| complete drill fluid Ioss (cavers MW and HW)
| L1 NQ, HQ, PQ  wireline core core recovered strength gllfmaritly E?\!aﬁng
R y planar clean
N - graphic symbols \L’L ,‘ﬂy low CU  curved SN st:ianed
i P 8 indicate material waler pressure testresult § s medium UN  undulating VN veneer
il o o core recovered 2l (ugeons) for depth H  high ST  slepped CO coaling

E i VH  very high IR ireguiar
=} nterval shown rynign -
fird EH extremely high

L0
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Borehole No. MBH7
E . . L B h I Sheet 1 Of 3
ngineering Log - corenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.171.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: <
drill mode! and mounting; EDSON 3000 Easting: 500672 slope; -a0° R.L. Surface:
haole diameter; 100 mm Narthing 7000224 baaring: datum;
drilting information material substance
c 1
2 c =% | s,
5 notes o2 material g |L8s structure and
£ samples, 9 1% p5| E5| 858 dditional observati
-8 2 -g tests, elc JLEr =3 5 __g 2| ad £ aaditional observations
S L \ =9 2E | B&
S| e § £ depth| & é E soil type: plasticity or particle characteristics, 28 g % kPa
Elqaz|® ¥ RL |metres] & | © & colour, secondary and miner companenis, ES| 8¢ §gg8
2 i N //? CH | CLAY: high plasticity, grey to browr, yeliow. M ALLUVIAL SOIL
] % T
_ / CH [ CLAY: high plasticity, grey. B
- - % W i
1 % -
o % ‘ |
S CLAYEY SAND: medium grained, crange, high MD PP=100kPa
plasticity clay. |
%  CH | SANDY CLAY: high plasticiy, red and oroy, SEVSt T
3_/ coarse grained sand; some gravel of up to 4mm in _
/ size,
o ] / ]
i % PP=300kPa |
4 ///f _ i
% CH |[CLAY: high plasticity, red and grey, some mediurn
| / grained sand. ]
_/ ...dark red and grey, some coarse grained sand and _
ﬂ fine gravel up to 6mm in size. N
_ CH [CLAY: high plasticity, grey and red, some coarse VSHH |
grained sand, G=400kPa
Uz i / R>>500kPa |
N |
/ CH | CLAY: high plasticity, grey and dark red. Dark red M
N material is hard high plasticity clay. Grey material is i
% stiff-very stiff high plasticity clay.
) |
% CL [CLAY: medium plasticity, grey and red, some
_/ medium to coarse grained sand; trace of angular
gravel up to 4mm in size. T
N
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Lgo undisturbed sample 50mm diameter soil description Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on uniffed classification s soft
RR rolierftricone penetration D disturbed sample system F firm
w washbore 234 N standard penatration test {SPT) &St stiff
cT cable tool o resistance N SPT - sample recoverad moisture VSt very stiff
HA hand auger B rafusal Nc SPT with solid cone D dry H hard
bT diatube water v vane shear (kPa) M maist Fb friable
B blank bit _'_ 10/1/98 water level P pressuremeter W owet VL very loose
v V bit =~ andate shown Bs bulk sample Wp  plastic imit L Ioose
T TC bit E environmental sample W, liquid [imit MD medium dense
*bit shawn by suffix P— water inflow R refusal D dense
e.g. ADT —al] water outflow VD very dense
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Borehole No. MBH7
E ] [ L B h l Sheet 2 of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: T
drill mode! and mounting: EDSON 3000 Easting: 500672 slope: -90° R.L. Surface:
hole diameter. 100 mm Northing 7000224 bearing: datum:
drilling information material substance
=4 1
o = % | P
= notes . v =
£ samples g ‘g material - § = % 22 structure and
] » _ ® BE 25 " .
E z E. o | tests, etc g £3 E % 4 %.. 88¢€ additional observations
| = |8z depth| & | 2E solil type: plasticity or particle characteristics, g g g = kPa
El1p3|3| RL Imetree] & [ © & colour, secondary and minor components. EC| 85 [g888
o i N CL |CLAY. medium plasticity, grey and red, some M |V5tH
a / medium to coarse grained sand; trace of angular PP=260kPa grey clay
Uso gravel up to 4mm in size. (confinued) PP=500kPa red clay N
_ / ..clays of different strength. .
S CLAYEY SAND: fine to coarse grained, grey and RESIDUAL S0IL i
red, medium plasticity clay.
Us
e T | PP=400kPa L
y I"SC | SANDY CLAY: coarse grained, grey and yellow, DA/St ]
i % high plasticity clay. i
9| / yeflow, some gravel up to 3mm in size, Extremely weathered _
] SANDSTONE
SPT ;
11,18,3C/100mm i 7 -
0
|| ] Borehale MBH7 continued as cored hole ]
10| |
11| |
12
method support notes, samples, tests classification symbels and consisteney/density ndex
AS auger scrawing* M mud N nil Uy undisturbed sample 50mm diameter soil description Vs very soft
AD auger drilfing* C casing Ug undisturbed sample 63mm diameter based on unified classification ] soft
RR rolier/iricone penetration D disturbed sample sysiem F firm
w washbaore 4 . N standard peneiration test (SPT) St stiff
cr cable tool Meance ¢ SPT - sample recovered meisture Vst very siiff
HA hand auger e refusal Ne SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M molst b friable
B blank bit _L 10/1/98 water level P pressuremeter W wet VL very [oose
\' V hit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit . E anvirenmental sample W, liquid it MD medium dense
*bit shown by suffix P waler inflow R refusa D dense
eg. ADT —a| water outflow VD very dense
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Borehole Mo. MBH7
. . Sheet 3of 3
Engineering Log - Cored Borehole ProjectNo: ___ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20.11.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: & e
drill model & mounting: EDSON 3000 500672 slope: -80° R.L. Surface:
hole diamster; 100 mrrt Drilling fluid: 7000224 bearing: dafum:
drilling information | material substance rock mass defects
= material ) defect description
o8 o estimated | Isg, defect
& £ stren M i
i I E rock type; grain characteristics, colour, s _E gtn . a = SP,:‘::]“Q type, inclination, planarity, roughness,
23 5 depth | 5 0 structere, minor components £ B D- S_?ET a coating, thickness
0 5 ® F g5 [V Ao 3xi =] -X-] X
E 8| | RL |meires| & 8 Continued from non-cored horehols =® @l || 8388 | particular general
_1-. .. | SANDSTONE: fine to medium grained, W .
1+ grey-yellow, massive.
10 | =—PT, 0°, PL, SO, CN ]
i L—pT, 0°, PL, SO, CN ]
PT, 0°, PL, 80, CN
. —PT, 0°, PL, S0, CN
.| SANDSTONE: fine to coarse grained, L . 7
i .| yellow and grey, massive. PT, 0", PL, 50, CN |
. - | CONGLOMERATE SANDSTONE WITH o
q:: ;| SILTSTONE GRAVEL & COBBLES: fine ~—P1.0°% PL, SO, CN 7
11 - | to coarse grained, grey and brown. -
a =—PT, 0%, PL, RQ, CN _
——PT,0° P, RO, CN
T —PT, 0, PL, RO, CN 7]
T ——11.54-11_74-PT, 5°, PL, RO, CN 7
12 - . ]
-...| SANDSTONE: fine grained, grey and [~—PT, 0°, PL, 50, CN
700 yellow, massive, —~PT, 0°, PL, SO, CN N
13 —-PT. 0° P SO.CN
MBH7 terminated at 13m
14 | —
15 | —
methed core-lift water weathering defect type roughness
oT dialuba ) 1071798 water level FR ~ fresh 4T joint VR very rough
AS auger screwing casing used === on date shown SW  slightly weathered PT  parting RO rough
AD auger driling MW maderately weathared SM seam S0 smooth
RR rallerftricene barre! withdrawn P— waler inflow HW  highly weathered SZ  sheared zone SL  slickensided
ca claw or blade bit —<] partial drill fluic loss )ém gg(t:'_erg“ery waﬁ.lﬂ"erzd 55 sheared surface
: istinctly weathere £S8  crushed seam
NMLG NMLG core graphic logfcore recovery —d complete drill fluid loss {covers MW and HW)
NQ, HQ, PQ  wireline core core recovared strength Eil.anari?y E?\‘amllg
¥ Ii planar ean
- graphic symbols e CU  curved SN stained
Indicate malterizl water pressure test rasult | s mediom UN  undulating VN veneer
no core recovered &)  (lugeons) for depth H  high F}’?T .SIepPIEd GO coating
interval shown VH  veryhigh requiar
EH___extremely high
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Borehole No. MBHS8
E . .o L B h I Sheet 1 of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 21.11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 271.771.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: j& —
drill mode! and mounting:; EDSON 3000 Easting; 500697 slope: -80° R.L. Surface:
hole diameter: 100 mm Northing 7000358 bearing: datum:
drilling information material substance
= 1
i=] c - O N
E 5:: T:s g % material - E'E % g 2 structure and
3 z = testsp etc: e | 85 g Sle=|88¢c additional observations
P N = — == B
A g |8 2 depth] & §'§ suil type: plasiicity or particle characteristics, -g'g 2 § kPa
E|133|3| ® RL Jmetred & | © & colour, secondary and minor components. ES | o0 8888
Q| Y: i ici §
2 8] // CH | CLA high plasticity, grey to brown M F ALLUVIAL SOIL
1_/ _
B - % _
_% wogrey and yellow, some fine grained sand, 5t ]
Usy /
g / 7 PP=180kPa 7
el 777, |
/// CL | SANDY GLAY: medium plasticity, grey, fine F
/ﬁ grained sand. |
/ 7 CH |[SANDY CLAY: nhigh plasticily, yellow, fine graned St-VSt
B % sand. ; |
v ]
i % CH | CLAY: high plasticity, grey, some fine grained i
sand.
77 _
// CL [CLAY: high plasticily, grey, some fine grained pushed 170mm
sand.
i % PP>>500kPa _
a] % —
"% ...grey and red, trace of gravel up to 3-4mm in size. 7
N / ...dark grey and dark red, Hor ]
SPT Fb
11.30/140mm /
N*=R N / n
| sV _
N 7 CL |CLAY: |ow plasticity, dark grey, some fine grained Paossibly a RESIDUAL SOIL
| / sand. extremely weathered ]
% SANDSTONE.
6 % ,
support noles, samples, tests clagsification symbols and consistency/density Index
guger screwing* M mud N nil 1798 undisturbed sample 40mm diameter soll description Vs very soft
auger driiling* C casing Uga undisturbed sample 63mm diameter based on unified dassification 3 soft
rollerfricone penetration n] disturbad sample system F fim
washbere 1234 N standard penelration test (SPT) St stiff
cabie foal N* SPT - sample recovered maisture VSt very stiff
hand auger Ne SPT with solid cone D dry H hard
dialube water v vane shear (kPa} M moist Fb friable
blank bit _1 10/1/98 water level P pressuremeter W wet VL very loose
Vbit == on dafe shown Bs butk sample Wp plastic imit L loose
TC bit E environmental sample W, liquid imit MD medium dense
*hit shawn by suffix P water inflow R refusal D dense
eg. ADT —tf water outflow VD very dense




Coffey - geotechnics

COFFEY.GDT £.1.07

BOREHOLE GEOTNATH18367AC.GPJ

[

Form (GEO 5.3 Issue 3 Rev,2

Borehole No. MBHS
' . Sheet 2 of 3
Engineering Log - Borehole Proisct No:____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 21.11.20086
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 21.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP _ Checked by et
drill model and mounting: EDSON 3000 Easting: 500897 slope: -90° R.L. Surface:
hole diameter: 106G mm Northing 7000358 bearing: datum:
drilling information material substance
[~ 1
9 =3 28| =B
8 . :;“T:s gis material _|2g|$ss structure and
7| B g testsp o o § = SEl 2. |S8E additional observations
5 . s £ | B FE|n=
| & §: 2 depth| & & £ sall type: plasticity or particle characteristics, 2 E 2 g kPa
El 237 2 RL jmetred © | © & colour, secondary and minor compenents. E8 | 835 |8 858
] N # CL | CLAYT: low plasticity, dark grey, some fine grained M Hor
= SPT ’7 sand, (confintred) Fb
12,22,28 m /
*=50 %
7_%
_ / Material tess hard than material
3PT above
19,30!130m111
=k - /
8 ,é Pushed to refusal approximately |
/ CL | CLAY: low plasticity, pale grey, some fine to 20mm
_ / medium grained sand; some gravel ranging in size
% from 2mm fo 4mm.
_é ...pale grey, dark grey, yellow and red.
_9__ 7’/ CL |CLAY: medium plasticity, pale grey t© dark grey, «
/ pale grey material high plasticity clay, dark grey PP=260kPa
SPT i / material low plasticity clay, some fine and medium L] | PP=300kPa
10.*13.18 grained sand; some gravel! up to 6mm in size, PP=340kPa
=31 | / PP=400kPa
i % FPP=500kPa
10 %
7 CH | CLAY: high plasticity, yeliow, pale grey, dark grey VS
_ % and orange.
SPT | ‘%
b7, 30/70mn] /
*=R 7 /
11 %
Berehole MBH8 continued as cored hole
| -
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N nil Uss undisturbed sarmnple EOmm diameter soil description Vs very soit
AD auger driting* C casing Ua undisturbed sample 63mm diameter based on unified classification ] soft
L RR rollerftricone penetration D disturbed sample system F firm
W washbare i234 . N standard penetration test (SPT) St stiff
cT cable too! Tpeance N* SPT - sample recoverad moisture vt very sliff
HA hand augar 3 refursal Ne SPT with scfid cone D dry H hard
BT diatube watetr vV vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water leved P pressuremeter W owet VL very loose
v W bit = cn date shown Bs bulk sample Wp  plasfic limit L loose
T TC bit . E environmentat sample W, liquid limit MD medium dense
*bit shown by suffix P— vateriniow R refusal D dense
eg. ADT —f waler outfiow VD very dense

]
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Borehole No. MBHS
" . Sheet 3 of 3
Engineering Log - Cored Borehole ProjectNo:____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started; 21.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 21.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: o —
dril medel & meunting: EDSON 3000 Easting: 500657 slope; -90° R.L. Surface:
hole diameter: 100 mm Drilling fluid; Northing: 7000358 bearing: daturmn:
drilling information | material substance rock mass defects
o material ) defect description
o8 o estimaied | ISy defect
2 , -~ £ f th M in N N
= & r § rock type; grain characteristics, colour, H _§ streng ?a s SP;(;:.I g type, inclination, planarity, roughness,
215 & depth €= sfructure, minor components £ g D- g;?a"?' a coating, thickness
5T g5 g2 -axial | S 88|
E|o| = | RL [metes| 5 o Continued from non-cered borehole A ERETET bl LA EEEES particutar general
T | SANDSTONE:  medium to coarse HW =—PFT, 0° PL, SO, CN
_{: ;| grained, red, massive, |
. ——PT, 0°, PL, 8O, CN
—PT, 3, PL, 80, CN
] L PT, 0°, PL, 50, CN )
i " \PT. 0, PL. SO, CN _
... .| SANDSTONE: medium to coarse
12_|::: | grained, grey brown and white, massive. —FPT, 0%, PL, 8Q, CN |
—-PT, 0°, PL, SO, CN i
~—PT, &, PL, SO, CN ]
—PT, 0°, UN, S0, CN -
~—PT, 0°, PL, SO, CN
——PT, 0°, PL, SO, CN
14_[T | SANDSTONE: fne to mediur graincd, T o L Sar SN _
grey, massive. MW HTPT" gﬂ: ?L: SO,,CN
MBHE terminated at 14.2m
15 | ]
18 | —
17
method core-lift water weathering defect type roughness
DT diatube . 10798 weter level FR ~ fresh JT  joint VR very rough
AS auger screwing casing usad = on date shown SW  slightly weathered PT  paring RO rowgh
AD auger driling M Moderately wealered | SM - seam SO smooalh
. barrel wilhd i ighly weathere §Z sheared SL sl
RR rolleniricone " e e > wat?r nflow . XW  exiremely weathered S5 :h::id :3:}:05 slickensided
cB daw or blads bit e —< partial dril fiuid loss DW  distinctly weathered CS crushed seam
NMLC NMLC core graphic log/care recovery —ea| complete drill fluid loss (cavers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarity coating
- graphic symbols f" Ivery low Ell_.i g:,larc:{i gﬁ :Eﬁ-ﬂ:d
indicate material water pressure testresult | ,ﬁ;"dium UN  undulating VN veneer
no core recavered &l {lugeons) for depth H  high o Stepped €O caaling
intervaf shown VH  very high irregular
EH___ exiramely high
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Borehole No. MBHS
E ' ' L B h I Sheet 1 of 3
ngineering 0g - borehole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 22,11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22. 11,2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by; J& b
drill model and meunting: EDSON 3000 Easting: 500702 slope: -90°¢ R.L. Surface; NOT MEASURED
hole diameter: 100 mm Northing 7000454 bearing: datum:
drilling information material substance
[ =
= c - é =
g notes g2 material e, 2338 structure and
= samples, 21 g sc| 5E] 85y . .
g| 2 % tests, afe e | &8s s3 | &2>|88:s additional observations
i i . = SE | 2
5| = |g8 & doptn| § | £E soil type: plasticity or particle characterisiics, B E2| KkPa
Elq023]|5) % RL [metred & | © @ colour, secondary and minor componsnts. E8| 53 |8 B85
[ C %/ CH | SANDY CLAY: high piastchy, cark grey, fine M F ALLUVIAL SOIL
< _/ grained sand. |
1] %/ _
2 % w |
2“ % ..grey and red F-St | ), PP= 80kPa T
/ CH | CLAY: high plasticity, red and grey. Red maierial is Red material increasing in quantity
] % a low plasticity clay. with depth, B
%/ CH [SANDY CLAY: high piasticity, grey, coarse grained Y] D ]
L _3_/ sand; serme gravel of quartzitic origin up to 3mm in
N / size, T
SPT /
30/700mm 3 sk ]
=R , /2 |
CLAYEY SAND: coarse grained, grey, high vD
plasticity clay, seme quartzitic gravel up to 3mm in _
5 size.
= a f ...red, a
. 4 7
2 [77Z]CLUML{ CLAY:  dark grey, pieces of red murated sand of H ™
i | / up to Smm in size. i
[T
o
) /
o
o}
d SPT T / T
=z 17,30/145mm
2 N*=R N / .
[+ =]
T 5 |
z / CL [CLAY: low plasticity, dark grey.
g _ -
o
il
o
L N =
-t
5] /
=y -1 -
]
[
D — —
@ é
i S
methad support notes, samples, tests classification symbofs and conslistency/density index
AS auger screwing* M mud N nil Ug, undisturbed sample 50mm diameter soll description Vs very soft
AD auger drilling* C casing Ug undisturbed sample 63mm dizmeter based on unified classification S soft
<;! RR rollerfificona penetration D disturbed sample system F firm
Blw washbore 1234 N standard penetration test (SPT) St stiff
o} CT cable tool N* SPT - sample recoversd meisture VSt very stiff
2] HA hand auger ) Ne SPTwith solid cone D dry H hard
8| ot diatube water v vane shear (kPa) M malst Fb friable
g B blank bit _!- 10/1/98 water level P pressuremeter W wet VL very loose
of vV V bit === on date shown Bs bulk sample Wp  plastic limit L loosa
| TC bit ] E enviranmental sample W, liquid limit MD medium dense
g it shawn by sufix »— water infiow R refusal D dense
5] eo. ADT —d] water oulflow vD very dense
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CO' Iey L geotechnics Borehole No.  JMBH9
- ® L B h I Shest 2 Df 3
Engineering Log - Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22,11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Legged by: LH
Borehole Location: AS PER MAP Checked by: §C
drill model and mounting: EDSCN 3000 Easting: 500702 slope: -80° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000454 bearing: datum:
drilling information material substance
c
2 c =8 e é .
E s:r:tﬁzs g % material - §“§ % oy structure and
3| & ¢ testsp o s |85 25| &5 |ggg additional observations
[7] = » pr=y - - e p-Lg—
£1 o [§ £ depth{ & 2 £ soil type: plasticity or parficle characteristics, &8 g g | kPa
Elq23]|3| 2 RL metreéq o |o& colour, secondaty and minor compenents. E3| 8% |8ggs
m N CL |CLAY: low piasticity, dark orey. (confinied) M 3]
= SPT % ...pale grey agd red. ’ ’
18,30/148mm '/ T
A ! /
] % N
] Borehole MBHS confinued as cored hole |
7] -
-4 —
8 -
10 |
11 ]
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing™ M mud N nil Ug undisturbed sample 50mm diameter soll deseription Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification ] soft
RR rallerfticone penetration D disturbed sample sysiem F firm
w washbore 1234 . N standard penetration test (SPT) St siiff
cT cable tocl T N SPT- sample recovered moisture Vst very stift
HA hand auger ot refusal Ne SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M moist Fb friable
B blank bit _L 10/1/88 water fevel P pressuremeter W owet VL very loose
v Vbit — on date shown Bs bulk sample Wp  plastic limit L loose
T TG bit E environmental sample W,  liguid limit MD medium dense
*bit shown by suffix B— water inflow R refusal D dense
e.g. ADT —ad water culflow vD very dense
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VH
EH  extremely high

Borehole No, MBH9
E . . L C d B h I Sheet 30of 3
ngineering Log - Lored borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22.711.2006
Project: MARINA GEGTECHNICAL INVESTIGATION Logged by: LH
Borehole Location; A4S PER MAP Checked by: J&~—
drill medel & mounting; EDSON 3000 Easting: 500702 slope: -80° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Drilling fluid: Northing: 7000454 bearing: datum:
drilling information | material substance rock mass defects
= material . defect description
o 8 o estlmatted defect
<] & 3
o & o § rock type; grain characteristics, colour, 5 _é strength = SP;I::.IHQ type, inclination, planarity, roughness,
215l 5 £ 5 structure, minor components B A coating, thickness
ERER depth | & £ g2 e} _
Eoj 2| RL |metres| = G Continued from non-cored borehole RS & particular general
_J: . /| SANDSTONE: fine to coarse grained, XwW ]
.. | grey, massive. ‘+——PT, 1% UN, RO, CN
- F=PT. 17 UN, RO.CN .
71 PT, 1°, UN, RO, CN
—: PT, 1%, UN, RO, CN —
——PT, 0°, UN, RO, CN
7] ——PT. 0°, UN, RO, CN -
=~—PT, 0%, UN, RO, CN
T —P¥, 0°, UN, RO, CN 7]
~PT, 0% UN, RO, CN
L N _
- - ——PT, 0%, UN, RG, CN =
- | SANDBTONE: fine to coarse grained, T ne' 1IN !
| pale grey, massive, PT, 0%, UN, RO,CN )
9. ——PT, ¢°, UN, RO, CN |
.| SANDSTONE: fine to coarse grained,
a pale grey and red, massive. _
] PT, 0°, UN, RO, N ]
BT 02 UN RO CN
MBHS tarminated at 8.6m
10 | _
11 ]
12 | ]
1 _ |
method coreift water defect type reughness
T diatube i Y 10//98 water level JT - Joint VR very rough
AS auger screwing casing used == 0on dale shown PT parting rough
AD auger driling moderately wealhered SM  seam smoath
. barre! withd i §2  sheared zone li ided
w o e - D s | T |§ R, S
istinctly weathere: C8 crushed seam
NMLC NMLC core graphic logfcors recovery —ef complete drlt fluid loss {covers MW ang HW)
NQ, HQ, PQ  wirgline core core recovered planarity coating
C PL planar CN clean
- graphic symbols CcU eurved stained
indicate material water pressure ‘st result UN  undutating veneer
no core recavered & (lugeons) for depth ﬁ:{T ﬁ-}-?;ﬂiﬂ- coating
interval shown
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Borehole No. WBH10
E x [ L B h I Sheet 1 Df 6
ngineering Log - borenole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.71.20086
Principal: NORTH EAST BUSINESS PARK Date completed: 2.77.2006
Project; NORTH EAST BUSINESS PARK Logged by: LH
Barehale Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: K
drill model and mounting: Edson 3000, 4WD Truck Mourffadting: slope; -o0° R.L. Surface:
hole diameier; mm Northing bearing: datum:
drilling information material substance
= 1
2 c =5 |=B.
= . :::;T:s g |3 taterial o oy 3 z structure and
o " - — a g — o @ ) >
§ % -§- o | tests, et 2 % 3 E % 2 %, eoc additional observations
| = |8 & depth] & | 8 € soll type: plasticity or parficle characteristics, a | gk kPa
E 23 al = RL (metred & | © & ealour, secendary and minor components, Eb| oo 8888
2 [¥] ASS SP [ SAND: medium to coarse grained, white and grey. M MD AEOLIAN DUNE SAND
ASS 4
ASS 1
ASS T
14 -
ASS !
A8SS d.
ABS T
ASS 1
2f _
ASS _ % CH [CLAY: highplasticity, grey. F
ABS - //
[a] <. 8P [SAND: medium fo coarse grained, white and grey, W MD
W Ass some high plasticity clay.
3
7]
é ASS R
M| CL | CLAY: low plasticity, pale grey, some coarse F RESIDUAL SOIL
5 SPT % grained sand,
z 3356 N
8N
_% ...trace quarizitic gravel up to 4mm in size.
4_% _
] % $
ST -/
2,24
i . /
5 —
7 CL | CLAY: medium plasticity, pale grey, some coarse
] % quartzitic sand,
6 //
method support notes, samples, tesis classification symbols and cansistency/density index
A8 auger screwing® M mud N nil Ugg undisturbed sample 50mm diameter soit deseription Vs very soft
AD auger drilling* C casing Ug undisturbed sample 63mm diarmeter based on unified classification s soft
RR rolisr/iricone penetration D disturbed sample system F firm
W washbers 4 N standard penefration iest (SPT} St stiff
cT cable toal N SPT - sample recovered moisture ' VEi very stiff
HA hand auger hc SPT with solid cong B dry H hard
or diatube water v vane shear (kPza) M moist Fh friable
B Blani bit _!- 10/1/98 water level P pressurameter W owel VL Very loose
v W bit = on date shown Bs bulk sample Wp  plastic imit L locse
T TG bit E envirenmental sample W, liquid limit MD medium dense
*hit shown by suffix — water inflow ] refusal D dense
e ADT —a] water outflow vD very dense
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Borehale No. MBH10
E . . L B h I Shest 2 of 6
ngieering Log - borenole Project No: GEONATH18367A8
Client; NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal; NORTH EAST BUSINESS PARK Date completed: 2.717.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELLEVATED DUNE) Checked by: |
drill model and mounting: Edson 3000, 4WD Truck MourHedting: slope: -90° R.L. Surface;
hole diameter: mm Northing bearing: datum:
drilling information material substance
=4 [
g o A
3 s:r:"?:s ERE: material _| 2|25 structure and
3| 2 |z testsp oo e I 25| 85588 additional observations
0o L ' = ‘G 22| 0E
£l o g‘ £ depth| & a E soil type: plasticity or parlicle characteristics, 23 g <l«":_: kPa
E|qp3 3| 3 RL |metred & | © & colour, secondary and minor components. ES| 88 gggs
[l 232 M / CL | CLAY: medium plasticity, pale grey, some coarse w
SPT ] / quarizitic sand. feontimued)
3,57 / ]
=12 i / |
7_% _
/ VBt i
7 ] CL [SANDYCLAY: medium plasticity, grey and brown, Sand cantent increasing with depth,
i % coarse graitied sand. |
SPT . / .
368 /
N*=14 N / N
8 % _
fu) 7l CL | GRAVELLY CLAY: medium plasticity, grey, fine EXTREMELY WEATHERED
g grained angular quarzitic gravel up to 4mm in size. SANDSTONE
2 _
<
W
E pu—
51 ser
Z |30/100mm T
N*=R
...grey & red to brown ]
5 i
/ ...grey,
SPT “/ —
30/1G0mm -
N=R N / -
1 11% ]
12 %
method support notes, samples, tests classification symboels and consistency/density Index
AS auger screwing® M mud N nil Ug undisturbed sample 50mm diametar soil description vs vary soft
AD avger drilfing* C casing Uy undisturbed sample §3mm diameter hased on unified classification S soft
RR rolierfiricone penetration a] disturbed sample system F firm
w washbore 234 N standard penetration test {(SPT) St stiff
CT cable tool N* SPT - sample recovered maisture VSt very stiff
HA hand augsr Ne SPT with selid cone D dry H hard
DT digtube water v vane shear (kPa) M moist Fb friable
B blank bit l 101198 water tevel P pressuremeter W wet WL very loose
v Vbit ==- on date shown Bs bulk sample Wp  plasticlimit L loose
T TG bit . £ environmental sample W, liquid limit MD medium dense
*bit shown by suffix Be— water infiow R refusal c dense
8.0 ADT —al] water outflow VD very dense
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ngineering Log - Lored sorenole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed;  2,77.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: lg.
drill model & meounting: Edson 3000, 4WD Truck Mounted Easting: slope: -90° R.L. Surface:
hele diameter: mm Driling fluid; Northing: bearing: datum;
drilling information | material substance rock mass defects
= material . defect description
o8 o astimated 1555 defect
a4 N - £ c | strength Mlg'a spacing o .
o |& R rock type; graih characteristics, colour, a2 X = mm type, inclination, planarity, roughness,
RS == structure, minor components ST D- diam- coating, thickness
£ b £ depth | & & B 5 etral 8, oo
E (8] 2| RL |metres] 5 B 2R |2 2T 298885 | particular general
= / GRAVELLY CLAY: medium plasticity,
grey, fing grained angular quarzitic gravel up
/ 1o 4mm in size. {confinued) ]
7 _
CLAY: medium plasticity, pale grey, _
/ same fine o medium grained sand,
7, _
727/ GRAVELLY CLAY: medium plasticity,
13 brewn, fine grained angular gravel of ]
argillaceous origin of 2-4mm in size.
_7 CLAY: medium plasticity, pale grey, ' L |
/ some fine to medium grained sand, s
14 % L _
/ . i
o % |
ri} . / | :: -
r / i :
= i H
W) -1 i i -1
< / i
h]
= 18] / i ]
5 /
z N / ! ]
- % : ,‘ .
% é
16 | % _
7/ 1 SANDY CLAY: medium plasticity, pale N
__/ grey, fine to medium grained sand, some . .
/ black angular grave| of argillaceous arigin :
_/ up to 3mm in size. : i
777 |
17 % : _
I ] % |
18 // i |
method coreift water weathering defect type roughness
oT dialube |y 10/1/98 water level FR  fresh JT joint VR very rough
AS auger screwing casing used = on date shawn SW  slighlly weatherad PT  parting RO rough
AD auger drilling MW moderately westhered SM  seam S0 smocth
RR lar#ri barrel withdrawn Pp— water inflow HW  highly weathered SZ sheared zone 8L slickensided
ca clw or lade bl ~<Q petalonifuidioss NG Gme weanmeg | oy Shesred surtecs
N IsHnclly weainere CS ¢rushed seam
NMLE NMLC core graphic logfcore recovery —al complete drill filid loss {covers MW and HW)
NQ, HQ, PO wirgline core core recovered strangth planarity coating
raphic symbol VL verylow PL  planar CN clean
- graphic symbols L low CU curved SN slained
indicate material water pressure test result | vy medium UN  undulaling VN veneer
no care recovered &| {lugeons) for depth H  nigh ST  stepped CO  coating
intarval shown ¥YH  veryhigh IR Iregular
EH  extremely high
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Borehole No. MBH10
E . . L B h I Shest 4 of 6
ngineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal; NORTH EAST BUSINESS PARK Date completed: 2.71.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: 1 e
drill model and mounting: Edson 3000, 4WD Truck MourHedting; slope: -80° R.L. Surface:
nole diameter; mm Nerthing bearing: datum:
drilling information material substance
| = ]
=] [ ) -
E . :r:telzs g .% materiat c ;g"g % E’ £ structure and
7| 2 | testsp te a|l&s £5|£2| 388 additional abservations
] = ! e |5 2E | B=
| = 182 deotn] S| 8E soil type: plasticity or particls characteristics, GEC| Eg2| Kra
Elip2]3| = RL Imeted & | 55 colour, secondary and minor components. E6| 8% |zgg8
[ M 7 CL [ SANDY CLAY:  medium plasticity, pale grey, fine w
_/ to medium grained sand, some black angular gravel
% of argillaceous origin up to 3mm in size. (continued) N
_% ...black sand. i
w_% _
/ Layer of harder material
20 % N
/ CL [CLAY: medium plasticity, pale grey, some fine tc
_/ medium grained sand. ]
_/ ..increase in black argikaceous material. |
Harder material
s} ] Black material easily broken with
ﬁ / fingers. Possible carbonaceous,
i 21 /
= - / —]
= /
[@]
- /f -
CL | GRAVELLY CLAY: medium plasticity, pale grey, Increase in argillaceous material |
% fine black angular gravel of argilaceous origin. with depth. Sand guarizitic in arigin.
22 | CL [CLAY: medium plasticily, pale grey, scme fine 1o 1
/ coarse grained sand, frace black argilaceous material
_% up to 2mmiin size. ]
23_% _|
24 /
method suppart notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N nil U, undisturbed sample 50mm diameter soll description Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diamater based on unified classification ] soft
RR rollertricons penetration ] disturbed sample system F firm
w washbare 123 4 . N standard penetration test (SPT) 5t stiff
cT cabie tcol [ i e N SPT - sample racavered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cane D dry H hard
DT diatube water V4 vane shear {(kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet WL very loose
v V kit — on dale shown Bs bulk sample Wp  plastic limit L laose
T TC bit E environmen{al sample W, liguid fimit MD meadium dense
*bit shown by suffix P water infow R refusal ) dense
ag. ADT —] waler outfiow VD very dense
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Borehole No. MBH10
. . Sheet 50f 6
Engineering Log - Cored Borehole ProjectNo: ____ GEONATH18367A8B
Client; NORTH EAST BUSINESS PARK Date started:; 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  2.771.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: l{ “
drill model & mounting: Edson 3000, 4WD Truck Mounted Easting; slope: -80¢ R.L. Surface:
hole diameter: mm Drilling fluid: Northing: bearing: datum:
drilling information | material substarce rock mass defects
= material _ defect description
o8 o estimated | isg defect
2 2 . L Ec strength M#‘a spacing e 3
o (& R rack type; grain characteristics, colour, T2 i ® mm type, inclination, planarity, roughness,
213l B depth £5 structure, minor components £ g D‘gﬁ;" o coating, thickness
T W o5 ) ke 1<)
E8) 2| AL |metres| 5 8 2RI ST g particular general
= / CLAY! medium plasticity, pale grey, ]
_/ some fine fo coarse grained sand, irace |
/ black argilaceous materfal up to 2mm in | T
i / size. (canfinued) |
i 4
]
_ CLAY: high plasticily, pale grey, some i ]
% fine grained sand. i
25 // g _
b7//] SANDY GRAVELLY CLAY: high !
/7 plasticity, pale grey, medium fo coarse o
%7 grained sand, trace quartzitic gravel, frace ' ; N
w black argillaceous material up to 1-Zmm. c
7 Pil .
2o |
C i
| ]
[a] H
a8 -
o
>
@ .
<L
i}
=3 . u—
= i
o)
z i i
D .
] i
I H
[ i
il ; )
i -
| ;
1 ! —
; ' —
i
77 i 7
7Y !
7 Do 1
/ !
method core-lift water weathering defect type roughness
DT diatube . Y 107198 water level FR ~ iresh JT Joint VR very rough
AS auger screwing casing used = on date shawn SW  slightly weatherad PT  parting RO rough
AD auger driling MW moderately weathered SM  seam 80 smooth
RR leriricone barrel withdrawn P— water inflow HW  highly weathered 57 sheared zone Sl slickensided
rol core SR XW  extremely weathered 88 sheared surface
cB claw ar blade bit i ~<] partfal dril fluid loss DW  dislinctly weathered
graphic logfcore recove ¥ €S crushed saam
NMLC NMLC core P Y —| complete drill fluid loss (cavers MW and HW)
NQ, HQ, PQ  wireline core cors racovarad strength gl:naﬂgy Et;?tlng
. VL Planar clean
-graphlcsymDQIS L ;ﬂy low CU curved SN stained
Indicate malerial waler pressure testresult |y, medium UN  undulating VN veneer
no core recovered & (lgeors) for depth H high ST stepped €O coaling
interval shown VH - veryhigh IR imegular
EH exiremely high
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Borehole No. MBH10
. . Sheet 6 of 6
Engineering Log - Cored Borehole Project No:_____ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date staried: 2,11.2006
Principak: NORTH EAST BUSINESS PARK Date completed:  2.717.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: 1 e,
drill model & mounting: Edson 3000, 4WD Truck Mounted Easting: slope: -90° R.L. Surface:
haole diameter: mm Drilling fluid: Northing: bearing: datum;
drifling information | material substance rock mass defects
= matetial . defect description
o @ o esfimated IS5y defect
256 . . £ c | strength I‘v‘llk-’a spacing T .
= | o g rock type; grain characteristics, colour, a2 | = mm type, inclination, planarity, roughness,
S5l s depth <5 sfructure, minor components £ L- giffanl'" A coating, thickness
|5 & B 5 2 o 1C g
E 8| 2| R [metres] § 8 2% |2 2.z o |2] 58888 | paricutar general
— Z/ 1 SANDY GRAVELLY CLAY: high ; ]
| / plasticity, pale grey, medium to coarse H :
{7/ grained sand, trace quartzitic gravel, trace | ; 7]
/ black argilaceous material up to 1-2mm. ; |
7 / (continued) | 7]
. / | i
9 f
2 |
7 :f _
7 i
32_% -
[u] / :
i S : :
a . / | .
<< Y | i -
g GLAY: mediurn plasticily, pale grey, ; .
. | / some fine grained sand. j A
S / i :
= ] / I : -
33—% ! _
34 | / 5 _
1
35 % L ‘
MBH10 terminated at 35m N I ’
t 1
36 il
method core-fift water weathering defect type roughness
DT distube . Y 10/1/98 waler level FR  fresh JT  joint VR vary rough
AS auger screwing casing used == on dale shown SW  slightly weathered PT  parting RO rough
AD auger driling MW moderately wealhered SWM  seam S0 smooth
"R rollerfricons barrel withdrawn P— water inflow HW  highly waatherad S2 sheared zone SL  slickensided
] ST XW  exiremely weathered 85 sheared surfacs
cs claworbiade bt | raphic lagicore recovery —<) parial dril fid loss DWW distincily weathered CS  crushed seam
NMLC NWLC core —l] complete dril fluid loss (cavers MW and Hw}
NQ, HQ, PQ  wirafine core COrE recovered . strength planarity coating
- graphic symbols E'L Ivery tow gll:l g!l.larr\:':rd gfr:l‘ :{zianr:sd
indicate maierial waler pressure test result M r::'dium UN  undulating VN veneer
Ao core recovered €] (ugeons) for depth H  high ST stepped €O coaling
fnterval shown VH  veryhigh IR lmeguiar
EH exiremaly high
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COl Iey -~ geotechnics Borehole No.  IBH1
. ' Shest 1 of 3
Engineering Log - Borehole ProjctNo: ____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: Lin
drill model and mounting: JACRO 20 TRACK RIG Easting: 500149 slope: -a0° R.L. Surface:
hole diameter; 100 mm Northing 7000600 bearing: daturn:
drilling information material substance
s notes 5 x5 |88,
E samples 2 = material - &g % b i structure and
z| € |z 1estsp etcl o ug 5 g5 o888 additional observations
' b " =4 4 - A=
1 = |8 & deptn| 5| BE soil type: plasticity or particle characteristics, GE| gg | Ko
E 123 al 3 RL |metres L) colour, secondary =nd minor components. ES| 83 8888
ERE SW [SAND: fine to medium grained, pale brown grey. w VL AEOLIAN DUNE SAND
< Becoming less clayey with depth
c> | ser SP | GRAVELLY SAND: fine to medium grained, dark DD RESIDUAL SOIL
30 brown, weakly cemented. Coffee Rock i
=R ’ PP=100kPa
| o | ]
= SPT
2,24 N
£
N*=6 PP=300kPa
CL | SANDY CLAY: medium plasticity, green grey. S-F
PP=400kPa 7
Us PP=500kPa i
CL |CLAY: medium plasticily, pale blus grey. l-MBD Sand/Clay 50/50 ]
B
method support notes, samples, tests classiﬁcagion symbols and consistency/density index
AS auger screwing* M mud N ail Ugy undisturbed sample 50mm diameter soil description vs very soft
AD auger drifling* C casing Ua undisturbed sample 63mm diameter hased on unifisd classification S soft
RR rollerfiricone penetration D disturbed sample system F firm
w washbore 234 N standard penetration test (SPT) st stiff
CcT cable tool N* SPT - sample recoverad moisture VSt very stiff
HA hand auger Ne SPT with solid cone ] dry H hard
DT diatube water v vane shear (kPa) M moisf Fb fijable
B brank bit _1 10/4/98 water level P pressuremeter W wet V0L very loose
v V bit == on date shown Bs bulk sample Wp  plastic [imit L loose
T TC bit E environmental sample W, liquid limit MD medium dense
*hit shown by suffix P water inflaw R refusal D danse
e.g. ADT —eif| water outilow VD very dense
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Borehole No. MBH1
. . Sheet 2 of 3
EnglneernLq LOQ - Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22.71.2006
Project: MARINA GEQTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: T
drill rodel and mounting: JACRO 200 TRACK RIG Easting: 500149 slope: -20° R.L. Surface:
hole diameter: 100 mm Northing 7000600 bearing: datum:
drilling information material substance
[ = 1
2 =3 =5 l=2,
o notes 2= material éﬁ faz structure and
B sampies, 213 ec | $E{8gE dditi .
] 2 15| | tests ok 2| Es 58|25 38€ additional observations
T \ g 2E | o
£l = §.‘ 2 dep[hi g 4 E soll type: phasticity or pariicle characteristics, 32 E % kPa
El(a3|8| & RL |metres] & | © @ colour, secandary and minor components. €8 85 |s388
] c CL | CLAY: medium plasticity, pale blue grey. W | L-MD
= SPT _ //// {continued) H | | pr=zsokpa i
2-*3_.3 / PP=500kPa
7 % _
SPT ] % 7
611,20 /
= - _ .
PP=400kPa
s _
/ CL |CLAY: medium plasticity, pale grey, some fine MD
_/ grained sand. N
£ o
7 GRAVELLY CLAY: medium plasiicity, pale grey - VL
white; coarse grained with some fine grained sand. ]
SPT /
16 ] / 7
=R 7
Borehole MBH1 continued as cored hole
10 | _
11 —
12
method support netes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil (1 undisturbed sample S0mm diameter soll desecription VS very soft
AD auger driling* C casing Ug undisturbed sample 63mm diameter based on unified classification ] soRt
RR rollerfricana penetration D disturred sample system F firm
w washbore 234 N standard penetration test (SPT) St shiff
cT cable taol 10 istance N SPT - sample recovered moisture VSt very stiff
HA hand auger B refusal Ne SPT with solid cane D dry H hard
DT diatube water v vane shear (kPa) M moist Fb friable
B blank bit v 10/1/48 water level P pressuremeter W wat VL very loose
v WV bit — on date shown Bs bulk sample Wp  plastic imit i loose
T TC bit E envirenmental sample W, liquid imit MD medium dense
*bit shown by suffix P— water inflow R refusal D dense
e.g. ADT —a waler ouifiow VD very dense
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Borehole No. MBH1
. . Sheet 3of3
Engineering Log - Cored Borehole ProjectNo:  GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22,17.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: KM
Borehole Location: AS PER MAP Checked by: Jeo\
drill model & mounting; JACRO 200 TRACK RIG Easting: 500149 slope: -a0° R.L. Surface:
hole diameter: 100 mm_ Drilling fluid; Northing: 7000600 bearing: datum;
drilling information | material substance rock mass defects
= material ! defect description
o8 = estimated |5gn: defect
) . - = trength i R .
o |&= u § rock fype; grain characteristics, colour, 5 é strang M_ a ] SP,;?:‘HQ type, inclination, planarity, roughness,
215 s depth Ep structure, minor components £ D':;f:," a coating, thickness
ERERG ] ) = 19
E|8| | RL |metres] 5 8 2w gz IEM | 855%% particular general
Continued from non-cored borehole
.- | SANDSTONE: fine fo medium grained, HW
... | yellow and grey, massive. |
10 .| SANDSTONE: fine grained,grey with ron —
. | staining, massive.
1. —PT, 0%, PL, 50, CN 7
- | SANDSTONE: fine grained, dark grey, —PT,0° PL, SO, CN _
T \massive. A MW =PT, 0%, PL, SO, CN
_ SANDSTONE: fine to medium grained, NPT 0°. PL. SO, CN i
grey, massive. \PT. 0". PL. SO. CHN
] \PT 0", PL. SO, CN i
Y PT, 0%, PL, SO, CN
L P P7,0° PL, SO,CN —
.| SANDSTONE: fine to medium grained, PT,0° PL, SO, CN
_l: ;| grey, massive, with silistone gravel ranging PT, 0% PL, 80, CN i
* | 4-40mm inclusians, \ PT, 0%, PL, SO, CN
PT. 0% PL, 80, CN
MBH1 terminated at 11.4m ‘F‘T, 0% PL, SQ,CN
i PT, 0%, PL, SO, CN
PT, 0" PL, 80, CN 1
PT, 0% PL, 80O, CN
T PT,0° PL, SO,CN T
12 PT.0°, PL, SO,CN
R PT, 0%, UN, 50, CN 3
PT, 0°, UN, 8O, CN
- PT, 0%, UN, 80, CN —
PT, 0°, UN, 80, CN
— PT, 0%, UN, SO, CN -
PT, 0°, UN, SO, CN
- PT, 0%, UN, SO, CN —
PT, 0%, UN, SO, CN
13 | —
14 | _
15
method core-Jift water weathering defect type roughness
oT diatube . g 1011/98 vater level FR  fresh JT  joint VR very rough
AS auger screwing casing used = on date shown &W  slightly weathered PT  parting O rough
AD auger driling MW moderalely weathered SM  seam S0 smooth
BR rollerfiricone barrel withdrawn P water Infiow HW  highiy weatherad S2  sheared zone SL  slickensided
y e YW extremely westhered 55 sheared surface
cB claw ar blade bit nic log —<] partial dril fluid loss DW  distinctly weatherad CS  crushed seam
NMLC NMLC core Sraphic logicore recovery —e complete drill iuid loss (covers MW and HW)
NG, HQ, P irali strength planarity cosaling
Q  wireline core core reF;uvered L Q‘VE low PL  planar CN clean
«graphxcsymbqls m;y CU curved SN stained
indicate material walter pressure test rasult: | medium UN  undulating VN veneer
0 core recovered Bl (lugeons) for depth H high %T _sfeppled CO  coating
interval shown VH  very high freguiar
E__edmmely high




(0 .
‘ I CO ey g eo eC ni CS Borehole No. MBH2
E . . L B h I Sheet 1 of 2
] nglneerlng Og = borenoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
. Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 23.77.2006
: ] Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
! Borehole Location: AS PER MAP Checked by: T
; drill model and mounting: JACRO 200 TRACKRIG Easting: 500097 slope: -ap° R.L. Surface; NOT MEASURED
hole diameter: 100 mm Narthing 7000468 bearing: datum;
drilling information material substance
.- = i)
| k=] = P 4 L
2 notT:s g | & material _| Bg| e structurs and
. 3| € |z f:s"t;l’ . o |85 £5|g>| 53¢ additional observations
@ - N = b - —r=
£ 2 |§ £ depth| & % £ snil type; plasticity or particle characteristics, 2 E g % kPa
i Elias 3| = RL metreJq o |ow calour, secondary and minor components. Eo| oo 888 g
|
X J E c SW | SAND: fine to coarse grained, grey white, M MD MARINE SOIL
i < o
' - (quartzitic material) _
o
[ -
:" ™~
| ]
| SPT .
ty 58,10
P =18 CLAYEY SAND: coarse grained, dark grey. ] RESIDUAL SOIL
‘ ey CLAY: high plasticity, yellow, some fine grained St-Vst coffee rack ]
sand.
|- I
; CLAYEY SAND: medium to coarse grained, grey W MD
! . brown. |
P
I
I
[
o] ]
~ I —
' SPT
I 8,7.7 ]
l N*=14 CLAY: high plasticlty, grey and yellow, frace of fine M F i
P grained sand, some quartzitic sub angular gravel up
I to 4mm in length i
[ b SANDY CLAY: high plasticity, yellow and grey.
] s -
I I
8 |
> .
15}
w ", _
[TH &
8 SR CLAYEY SAND: fine to medium grained, yellow D-VD i
z s and grey, some argillaceous rounded and subangular
o ol ) gravel up to 12mm in length.
g SPT A ]
B 3-161525 N % CH |CLAY: high plasticity, grey, some sand. V5t small decaying reotlets ]
2 =,
| 2
i = 5 ]
< 7, CH |SANDY CLAY: high plasticity, grey and yellow, fine
= B / grained sand. N
P © _/ i
Lo w ,
i = g ]
) ¥ - ; .
| i :
I o 4
! ol _ % "
[ m /
L N
i . method support notes, samples, tests classification symbots and consistency/density index
; AS auger screwing® M mud N nil Ugg undisturbed sample 50mm diameter soil description VS very soft
AD auger driling* C casing Ugs undisturbed sample 83mm diameter based on unified classification 5 soft
(- o rr raller/ricone penetration D disturbed sample system F firm
P Blw washbore a4 ) N standard penstration test (SPT) St stiff
! o] CT cable lool ,n:";?:ﬁinee N* SPT - sample recoverad maisture V5t very stiff
&l Ha hand auger refusal Ne SPT with solid cone D dy H hard
8l or diatube water v vane shear (kPa) M moist b friable
~ : B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
ol v W bit = on date shewn Bs bulk sample Wp  plastic limit L loose
g T TC bit E environmental sample W, liquid limit MD medium dense
g *bit shown by suifix — water inflow R refusat D dense
Sl &g ADT —| water outflow vD very dense
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Borehole No. MBH2
. . Sheet A of 2
Englneerlng Log - Cored Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principat: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.711.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: )< _
drill model & mounting: JACRC 200 TRACK RIG Easting; 500097 slope: -a0° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Drilling fluid: Nerthing: 7000469 bearing: datum:
drilling information | material substance rock mass defects
&= material . defect description
o B o astimated I5s) defect
2 " - £ trength M i e .
- & ° g rock type; grain characteristics, eolour, & E streng ) & = SP;?TI?Q type, indiination, planarity, roughness,
213 5 depth 5S¢ structure, minor componenis % 2] - ;f:l'" o coating, thickness
|5 ® g5 ¢ 2 Al | S gs|
E|of 2 | RL metres] & o Continued from non-cored borehale 8|3z ZHMT |2| 58888 particular general
| CORE LOSS .
SANDSTONE: fine grained, yellow and KW _
grey, massive.
—PT, 0°, PL, SO, CN -
—PT, 0°, PL, 50, CN
—PFT, 0%, PL, SO, CN _
: ~——PT, 0% PL, SO, CN
——-PT, 0%, PL, SO, CN .
e ! ——PT, 5% UN, S0, CN
T SANDY GLAY: high plasticity, grey and ]
4 yellow, fine grained sand, i _
.- | BAND: coarse grained, red-white and RN ]
*| brown, material is quartzitic and argifaceous
*| in origin. : .
| SANDSTONE: fine grained, yellow grey, i I B
. | massive. ]
B D:  coarse grained, brown red and
| white, trace high plasticity clay. . |
[SANDSTONE: _coarse grained, grey ﬁg} g Bl gg- gﬁ |
brown and yellow, massive, : "‘\ PT: U“: PL 0. CN
_\PT. 0% PL, 80, CN -
: PT, 0%, PL, SO, CN
PT, 0°, PL, 8O, CN —
PT, 0% PL, 80, CN
- . PT, 0°, PL, 8O, CN -
.| SANDSTONE: fine grained, pale red and : PT, 0°% PL, 5Q, CN
J ey g P an PT, 0% PL, 50O, CN ]
P ! PT. 0% Pl.SQ. CN
N MBH2 terminated at 11.5m ! : PT,0°, PL, SO, CN _|
1 : PT, 0°, UN, SO, CN
N = PT, 0°, UN, SO, CN |
! PT, 0%, PL, SO, CN
12 | ' |
- | ] -
method core-lift water weathering defect type roughness
DT diatube . v 10/1/98 water level FR  frash JY  joint VR veryrough
AS auger screwing casing used = ondate shown SW  slightly weathered PT  parting RO rough
AD auger drlling MW moderalely weathered SM  seam 50 smooth
RR raflerfiricone barre! withdrawn P water inflow HW  highly wsathered §2  sheared zone SL  shckensided
o XW  extremely weathered S5  sheared surface
CH claw or blade bit hic Ioah —<J partial drill fiuid loss DW  distinclly weathered €5 crushed seam
NMLC NMLC core graphic fegicare recavery — complete drill fluid ioss (covers MW and HW)
NQ, HQ, PQ  wireline core core recoverad strength gll_anarify %?qaﬁng
«~ graphic symbals \L/L ;;T (ow cu 5;3::1 SN g;::'lld
indicate material waler pressure fest result | medium UN  undulating VN venaer
™ i ST stepped CO coafin
no core recovered B f.:jz;::::;:epm \H.'H DLQ; high IR imegular ’
EH extremely high
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Borehole No. WMBH3
E ] » L B h I Shest 1 Of 3
ngineering Log - Borehole ProjsctNo: ____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.71.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: I
drill model and mounting: JACRO 200 TRACK RIG Easting: 500127 «50° R.L. Sufface: NOT MEASURED
hale diameter: 100 mm Narthing 7000289 datum;
drilling information material substance
[ =
=l c w5 wg =
5 notes g | & material AR structure and
= samples, Q2 " se| § e |9y L i
Bl 2 |5 tests eto 2|23 So|2. |88k additional observations
@ L " = = gE | as
% o § % depth] & % [ soil type: plasticity or particle characteristics, %g 2 % kPa
El123|%] RL metred & | @ @ colour, secondary and minar camponents. E3 | 84 |3388
E 2 [# SW | SAND: _fine (o medum grained, grey brown, frace [ MD MARINE SOIL
x N of high plasticity clay, trace of quartzitlc gravel up to N
3mm, trace of argillaceous gravel up to 5mm in size.
1. _
T CLAYEY SAND: coarse grained, dark brown, with D strang sweet organic odour,
g high plasticity clay. decomposed plant matter {possibly |
SPT . .| reeds)
873 -
N*=10 L -
] 7 CH | CLAY: high plasticity, yellow grey, some fine St ALLUVIAL SOIL i
/ grained sand,
_ / W ]
- 3 / ]
M X
SPT | < PP:=100kPa _
s / < | | | PP=120kPa
N*=7 i / 3| | |PP=150kPa i
/ PP=180kPa
5 % ’
et
p - / .
. 4 /
8 —_
E | / ..clay content increasing _
i /
o . / ]
-
& i / X | || PP=145kPa i
2
8 Yo _ / -
@
X il / —
g / CH |GLAY: high plasticity, grey and yellow. M
c . / -
L
0] i / -
w
5‘! %
£ ] _
o
4
o] _ /
3] % .
8 Y
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Ugy undisturbed sample 5dmm diameter s0ll description VS very soft
AD auger drilling* C casing Ugy undisturbed sample 63mm diameter based on unified classification s soit
f;lq RR rollerftricone penetration D disturped sample systam F fiem
2w washbore 1234 i N standard penetration test (SPT) St stiff
m| CT cable tool :':nrgelf‘;ﬂ‘z"“e Nt SPT - sample recovered molsture VSt vary stiff
21 HA hand auger refusal Nc SPT with solid cone D dry H hard
_=_‘v”= DT diatube water Vv vane shear (kPa) M moist Fb friable
f":. B blank bit J_ 10/4/98 water level 4 pressurameter W owet VL very loose
of Vv V bit == on daia shown Bs bulk sample Wp  plastic limit L loose
g T TC bit E environmental sample W, liguid limit MD medium dense
g] *bit shown by suffix P waierinflow R refusal D dense
Sl es. ADT —af| water outflow VD very dense

et
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Borehole No. MBH3
E s L B h I Sheet 2 0of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.20086
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 23.17.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: [P
dril model and mounting: JACRO 200 TRACK RIG Easting: 500127 slope: -90* R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000289 bearing: datum;
drilling information material substance
< 1
a = 2| .0
= fes () =
E sanr: Tes B = material c oS 28 % structure and
3| B |« testsp . m E - es 25| B8E additional ohservations
g - X z | = EZEE | n&
| = g 2 depth| & # g sall type: plasticity or particle characteristios, = g g g kPa
El 23 |@| = RL meired & aa colour, secondary and mincr components. Eo| oo 8888
= M GC | CLAYEY SANDY GRAVEL: fine grained, white M MD gravel ranging in size from 2mm ta
SPT grey, high plasticity clay, fine grained sand, 5mm of quartzitic and argilaceous _|
45,12 ST GP L= fine grained, brown, some high arigin all well rounded.
N*=17 _/ CH™ \plasticity clay, some fine grained sand, VEt-H RESIDUAL S0IL |
/ CLAY: high plasticily, grey yellow, some
| argillaceous gravel up to 5mm, some coarse grained ]
sand. Secondary elements increase in size with
_ / depth, i
z % -
) ]
SPT 2.1 SP | SAND: coarse grained, brown red, some quartzfic
P0,30/35mm TGP \\gravel to Smm ]
N*=R CH \SAND: fine grained, white.
8] % CLAY: high plastichy, grey. _
] % i ]
// ]
/ CH [CLAY: high plasticity, yeliow and grey. VSt
o _
SPT
30/70mm Z
N*= Borehole MBH3 continued as cored hole
10 | —
11 _
12
method support notes, samples, tests classlification symbols and cansistency/density index
AS auger serewing® M mud N it L1 undisturbed sample 50mm dizmeter soil description Vs very soft
AD auger drilling* C casing Ues undisturbed sample 83mm diameter based on unified dassification s soft
RR roller/tricons penetration D disturbed sample system F firm
W washbare 1234 . N standard penetration test (SPT) St stiff
cT cable col it N SPT - sample recovered molsture VSt very stiff
HA hand auger refusal Ne SPT with solid cone [v] dry H harg
DT diatube water v vane shear (kPa) M mioist Fb friable
8 blank bit v 10/1/98 water level P pressuremeter W owet VL very loose
v V bit —— on date shown Bs butk sample Wp  plastic!imit L loose
T TC bit E environmental sample W, Jliquid limit MD madium dense
*bit shown by suffix Ppe— water inflow R refusal ] dense
e.q, ADT —et] water autfiow Vo very dense
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CO ey ~ g eOteC n I CS Borehole No. MBH3
n w Sheet 3 Of 3
Eng ineering LOQ - Cored Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 23.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  23.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Barehole Location: AS PER MAP Checked by: 1<
drill model & meunting: JACRO 200 TRACK RIG Easting: 500127 slope: -B0° R.L. Surface: NOT MEASURED
hole diameter, 100 mm Drilling fluid: Northing: 7000289 bearing: datum:
drifling information | material substance rock mass defects
= material . defect description
o8 o estlmab?]d Is, defect
h= . £ t 1 M f - - .
g g a é reck type; grain characleristics, colour, 5 § streng 8 = SP;%HQ type, inclinafion, planarity, roughness,
2 3l 5 denth g5 structure, minor companents % ] D- g{:’?' a coating, thickness
S5 @ epih | m = g 2 il 12 g8 )
E|o] #| RL |metres| & & Continued from non-cored borehole 592 555N || 58885 | particuar general
CORELOSS
10 | —
.. .| SANDSTONE: fine to medium grained, Hw -——PT, 0°, PL, SO, CN 7]
i » | grey-brown and red, massive. —PT, 0°, PL, 8O, CN |
=—PT, 0°, PL, SO, CN
4 QPT 0", PL, SO, CN -
_\PT 0°, PL, 50,CN
i .arey _\F'T. °.= PL, SO,CN _
PT, 0°, PL, 50, CN
(N PT, 0°, PL, 80, CN —]
— PT, 0%, PL, SO, CN
_f- - - .| SANDSTONE: fine to medium grained, HW-MW PT, 0%, PL, 50, CN _
. ' | grey, massive. PT, 0%, PL, 50, CN
] PT, 0°, PL, 50, CN i
: PT, 0%, PL, SC, CN
- | -.undulating layers of 1-4mm of coal PT, 0° PL, 5O,CN a
PT, 0% PL, SO, CN
PT, 0% PL, S0, CN
T PT, 0" PL, 50, CN ]
12 PT. 0°, PL, SO, CN
] PT, 0, UN, SO, CN ]
PT, 0° UN, 8Q, CN
F— _ PT, 0°, UN, 50, CN -
... | SANDSTONE: fine grained, grey, PT, 0°, UN, 50, CN
4000 assive. PT, 0%, UN, SO, CN -
i PT, 0°, UN, SO, CN
- PT, 0° UN, SO, CN -
PT, 0% UN, SO, CN
1 2 i
LOSS OF CORE
i MBH3 terminated at 13.1m .
14 | —]
15 | ]
method core-lift water weathering defect type roughness
DT diatube . |y 10/ water level FR  fresh JT  joint VR very rough
AS auger screwing casing used = on date snown SW  slighlly waathared PT  paiting RO raugh
AD auger driling MW moderalely weathered SM  seam S0 smaoth
RR rollerfricans barre! withidrawn P— water inflow HW  highly weathered Sz  shearedzone SL siickensided
! g g XW  extremely weathered SS  sheared surface
cB claw or blade bit nic logH —<] pariia dri fluid loss DW  distinctly weathered €S  crushed seam
NMLC NMLC core graphic logicors recovery ~ll complete dril fluid loss {covars MW and Hw)
NQ, HQ, PQ  wireline core core recovered strength planarity coating
- graphic symbols XL Ivery low E[l:l Ell.uarl\..lr:; ng:I :It:;ned
indicate material water pressure test result | o r:gdium UN  undulating VN veneer
o core recovered @ (ugeons) for depth H high ST stepped €O coating
interval shown VH  very high R imegular
EH extremely high




-

i
A

D) , '
T~ geotechnics

coffey

[

r

[

BOREHOLE GEQTNATH18387AC.GPJ COFFEY.GDT 9.1.07

Form GEG 5.3 Issue 3 Rev.2

Borehole No. MBH4
E . u L B h I SAhEEt 1 Of 3
hgineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started:  27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 27.7171.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: J<t
drifl model and mounting: JACRO 200 TRACK RIG Easting: 500255 slope: -60° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000235 bearing: datum:
drilling information material substance
=
a c [ é -
E s:rﬁths g ".96 material c Eg % Tg structure and
3| & |g testsp eté algs Ls 25188 2 additional observations
5 L \ s =8 2E | 8
% o & ﬁ depth g % E soil type: plasticity or particle characteristics, 52| & % kPa
Eli23(3] 2 RL [mefred & | T & colour, secondary and minor compenents. E8 | 80 |2288
'5 : N ' SP | SAND: medium 10 coarse grained, grey brown, M D
I some quartzitic gravel up to 3mm in size, MARINE SOIL B
small tree rootlets up to Smm in
diameter
w rotten egg odour
possible tree roots
SPT
12,9.8
N*=18 [ SAND: medium plasticity, black, some black clay. WD
a /l CH | CLAY: high plasticity, green and grey, some M F
// ¢oarse grained sand.
S grey. D
A i RESIDUAL SOQIL
SPT -
25,18 y 1 CH | SANDYCLAY: nigh plasfcity, grey, medium to M | St PP=200kPa
N*=22 ] / coarse grained sand, trace of quartzitic gravel up fo
/////' 3mm.
4] % ...5ome dark red angular arenitic graval of up to 5mm VSEH
/ in size.
i % ...angular arenitic gravel up to 10mm; subrounded
SPT ‘ quartzitic gravel up to 4mm.
00,13,21 2,
N*=34 7 /
| 177 Tep=500kPa
W, / /1 CH {SANDY CLAY: high plasticity, grey and red, fine to ; .
i % medium grained sand. Residual soil
6 ////
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil 1 undisturbed sample 50mm diameter soil description V5 very soft
AD auger driling* C casing U undisturbed sample 63mm diameter based on unified classification S soft
RR rollerftricone penetration ] disturbed sample system F firm
w washbore 234 N standard penetration test (SPT) St stiff
cT cable ool o rasstence Nt SPT - sample recavered moisture V8t very stiff
HA hand auger refusal Ne SPT with solid cone D dry H hard
DT diatube: water v vane shear (kPa) M moist Fb friable
8 blank bit _L 10/1/98 water level P pressuremeter W owet VL very loose
v V bit —— on date shown Bs bulk sampie Wp  plastic limit L loose
T TC bit . E environmental sample W, liquid iimit MD medium dense
*bit shawn by suffix P— water inflow R refusal D dense
eg, ADT —lf water outllow vD very dense
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COI ley ©” geotechnics Borshole No.  [YBH4
E . . L B h I Shest 2 of 3
ngineering Log - borehole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 27.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: I -
drill mede! and mounting: JACRO 200 TRACK RIG Easting: 500255 slope: -20° R.L. Surface: NOT MEASURED
hale diameter; 100 mm Northing 7000235 bearing: daturn:
drilling information material substance
c
8 = 25 |=8.
5 s:;tT:s g ‘E material - gﬁ %‘ T3 structure and
= T [z plas, u | €= ga|&sjqge additional observations
2 s 3 5 tests, etc £ |28 %.‘: 2L
Bl % (&g depth| & | BE soll type: plasticity or particle characteristics, oE | g2 | kPa
El103]7 & RL |metred & | T & colour, secandary and minor components. E8 | 84 |23888
E W / CH [ SANDY CLAY: high plasicity, grey and rad, fine to M [V5HH Layers of dark red and grey
= SPT i / medium grained sand. (continued) rmaterial,
1;;1:1'20 / Grey material softer than red.
_// Layers of material differ in strength.]
7_% _|
SPT T % -
14.30/105mm /
N*=R - / -
8] %/ _
9 %&
Borehole MBH4 continved as cored hole
10 ] _
11 —]
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N il Uy undisturbed sample 58mm diamster soil description V3 very soft
AD auger drifling* G casing Ua ungisturbed sample 63m:n diameter basad an unified classification s soft
RR rollerttricone penetration D disturbed sample . sysfem F firm
w washbore 1234 . N standard penetration test (SPT) St stiff
cT cable foc! o N SPT- sample recovered moaisture vt very sliff
HA hand auger 2 refusal Nc SPT with salid cone 5] dry [l hard
DT diatube water A4 vane shear (kPa) M maist Fb friable
B blank bit v 10/1/98 water level P pressuremetar W owet V0L very loose
v V bit — on date shown Bs bulk sample Wp  plastic limit L leose
T TC bit E environmental sample W, liquid limit MD medium denss
*bit shown by sufix — water inflaw R refusal D dense
eg. ADT —af water outilow VD very dense
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l CO ey w7 geotecnnics Borehole No.  JUBH4
- . . Sheet 3 of 3
| Engineering Log - Cored Borehole Poject No:____ GEOTNATH1B367AC
Client; NORTHEAST BUSINESS PARK Date starfed: 27.11.2006
) Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.717.2006
! ! Project: MARINA GEOTECHNICAL INVESTIGATION Logged by LH
Borehole Location: AS PER MAP Checked hy: <
."‘]
' { drill rodel & maounting: JACRO 200 TRACK RIG Easting: 500255 slope: -90° R.L. Surface; NOT MEASURED
hole diameter: 100 mm Drilling fiuid: Northing: 7000235 bearing: datum:
drilling information | material substance rock mass defects
= material i defect description
i o8 @ estimated | lsg, defect
! 8 ) e £ M i N .
- ol I g rock type; grain characteristics, colour, 5 é srength a ® sp:%ng type, inclination, planarity, roughness,
213 & deotn | & & structure, minor components £3 - g{fﬁ"l" a coating, thickness
; o 5 ® ep o5 o2 A- axial =] .- .
\’7 Elo =R me"'BSL o Continued from non-cored borehole =@ & = | 38858 | particutar generaj
i S .| SANDSTONE: fine grained, grey, XW
— | massive. HW| i
SANDSTONE: fine fo medium grained,
. i brown, massive, clay layer from 9.46-9.52. .
;‘: 1 _]- - --| SANDSTONE: fine grained, grey and |
L oo | vellow, massive.
- 10 777 ] SANDSTONE: coarse grained, dark |
| 11| brown, massive,
—_ 11xPT, 0° UN, RO, CN
. =1. . . . | CONGLOMERATE SANDSTONE & 11xPT, 0°, UN, RO, CN =
! . 1| SILTSTONE GRAVEL: brown, grey, dark 11xPT, 0°, UN, RQ, CN
| i .| red, massive. m—10.6-10.7-11xPT, 0°, UN, RO, CN -
B .| SANDSTONE: fine grained, dark grey, —PT. 0% PL. SO, CN i
. . \massive. .
. 11_|:::: | SANDSTONE: fine fo medium grained, —FT, 0%, PL, 80, CN |
: , .. | brown and grey, massive,
} ,\ 0 [ Coal layer of 20mm ——PT, 0°, BL, SO, CN .
e . ?PT, 0°, PL, 50, CN
- PT, 0°, PL, 80, CN =
i a
i BT, 8°, PL, 50, CN
\ WBHA terminated at 19.6m
12_| —
EJ =
=] . -
b=
EH"‘ 'é N N
L g y i
5 13 ] _
(&}
[ o -
i @
R 4 i
0
8 - ]
oy T
5 =
’\J é i i
L 2 14 —
®
4
[ [=] . T
g
i = 7 7]
A m
=] — -
IT)
- o
i1 e - ]
| , o
! I 15
e method core-lift water weathering defect type roughness
DT diztube ) y_ 1omies water level FR  fresh JT joint VR very rough
I AS auger screwing casing used = on date shawn SW  slightly weathered .PT 'parting RO rough
. | ap auger driling MW  moderately weathered SM  seam SO smooth
i 8| am rolleriiricons barrel withdrawn P— waler inflow HW  highly weatherad SZ  sheared zane SL  sickensided
; [ . R XW  extremely weathered 88 sheared surface
~ | cB claw or blade bit it foah =< partial dril fuld loss OW  distinclly weathered €S cushed seam
21 nmLc NMLC core graphic logicore recavery —es complete drilt fuid loss (covers MW and HW)
w2 NQHQ PQ  wireling core core recovered strength glr_anaritly E?‘Iating
B w . r
: l & - graphic symbols Lo verylow CU  Fuved SN Samed
| | 2 indicate matesial water pressure test result | madium UN  undulating VN venger
— o no eore recovared &] (ugecns) for dapth K high ST  stepped CO cpating
£ N VH  veryhigh IR iereguiar
g interval shown rynign
LD EH___extremely high
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» g eotech n i CS Borehole No. MBH5

- E » - [ L B h I Sheet 1 Of 3
! ngineering Log - sorenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.71.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
] 99 Y
Borehole Location: AS PER MAP Checked by: I ~—
_E drill model and mounting: JACRO 200 TRACK RIG Easting: 500406 slope: -90° R.L. Surface:
T
hole diameter; 100 mm Northing 700015 bearing; datum;
drilling information material substance
o IS v
p=] c =% |=eg
: = notes . (7} 5o
| i g samples R material c Szl &g £ structure and
- 2| T |¢ ' o | g5 25| Exlazg additional obhservations
8 g |8y 1ests, etc |53 ) ] 22| 2%
= = [ depth| & 2 E soil type: plasticity or particle characteristics, 05| 55 kPa
[ £ 23| % RL [metred & | © & colour, secondary and minor components, E8| 85 5 § § §
J 2 [+ | ; “ ; 8C | TOPSOIL: CLAY: high plasticity, brown. M F TOPSOIL
- % SC | SANDY CLAY: medium fo coarse grained, brown., MARINE SOIL
- 7 -
| y :
- EE B SAND: coarse grained, grey, same high plasticity MD ]
clay, some subrounded quartzitic gravel up to 3mm in
P size. T
i 1 - D . ]
4 SPT B w Sample has organic odour .
2,25 G
N*=7 2 % GCH | CLAY: high plasticity, brown and yellow. F N
. £ |
; / |
! g T / _
~ A GLAYEY SAND: medium to coarse grained, grey, FMD Organic odour .
medium plasticity clay.
...high plasticity. T
{ -
- M SPT ‘
3'3‘_'4 / CH | CLAY: high plasticity, brown and yellow, trace of ALLUVIAL SCIL
~ =7 - / coarse grained sand. 3
i - / ..grey, yellow and brown, some quartzitic gravel of i
: 3mm in size, argilaceous gravel to 5mm; some
h . coarse sand. N
4] / -
: . / ...grey and yellow, 5t-VSt § -
!
L ] .
_/ Too hard to push US0 to depth -
Uso - / ) ) A 4
M5 5 / ...some of grey clay material has PP=500, rest is
= Z S L >>500 ] PP>>500kPa —]
( o _ / SANDY CLAY: Tow to medium plastichy, grey and RESIDUAL SOIL ]
N dark red, coarse grained sand, some dark red arenitic Extremely weathered
8 - material In form of well graded gravel ranging in size LANDSBOROUGH SANDSTONE
. "] / from 2 to 4mm.
I & - / i
118 Y ’
oS 57
%_ sPT 7 GL |CLAY: medium plasticity, grey and yellow. COFFEE ROCK ]
o~ g 2,16,301120mm n N
1 B N*=R _ i
: 3
L4z . / i
5 i ]
£ 7 /
& ] / Iron staining ]
o
o T ]
(. ]
2 ] % T
u SPT _ / CH | CLAY: high plasticity, grey and red, some medium _
L“"\ g 11,12,13 _/ fo coarse grained sand, i
| J 5 =25 8
- method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil U, undisturped sample 50mm diameter soil description Vs very soft
- AD auger drilling” C casing Ugs undisturbed sample 63mm diameter based on unified classification L] soft
! [ f\!“ RR rollerfiriicone penetration D disturbed sample system F firm
: E w washbore 1234 . N standard penetration test (SPT) St stiff
; _l o] CT cable tool P:n;?:;ﬂi"“ N* SPT - sample recovered malsture Vet very stiff
a1 HA hand auger o refusal Ne SPT with solid cone ] ary H hard
&) o diatube water Y vane shear (kPa) M moist Fb {riable
i 1 ofs blank bit 1011198 weierlevel P pressuremeter W wet VL vary loose
i1 olV V bit — pn dale shown Bs bulk sampls Wp  plastic limit L loose
R ki TC bit E enviranmental sample W, liquid fimit MD medium dense
- £ “oit shown by suthx Pe— water inflow R refusal D dense
R X ADT —l] water cutllow VD very dense
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Borehole No, MBHS5
E » u L B h I Sheet 2 Of 3
ngineering Log - borehoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date compieted:  27.17.2006
Projest: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: 1< e
drill mode! and mounting: JACRO 200 TRACK RIG Easting: 500406 slope: -80° R.L. Surface:
hale diameter: 100 mm Northing 700015 bearing: datum:
drilling information material substance
c 1
o = - 2 w B
= notes R ) i .
B sam Te o g2 % material c e g% % structure and
g L |z testsp o e | &5 L8 2. |8LE additional observations
a = 3 = = /22 | v
| = al 3 uepihl st 8E soll type: plasiicity or pariicle characteristics, gE| g5 | kha
E 1232 * RL |metredd @ | © & colour, secondary and mincr components. Eco|ow (8 ggs8
? M y/ CH [ CLAY: high plasticity, grey and red, some medium M H
= ' — / to coarse grained sand. (continued)
_/ ...Red material has some medium grained sand,
. % ...Grey material high plasticity clay.
9 /
SPT / T PP=400KkPa
6,11,15 ] X PP=460kPa
N'=26 . / PP=480kPa
. % FeP=500kPa
10 %
% 1 CL |SANDY CLAY: high plasticity, grey and red, some X .
= / medium grained sand; trace dark red arenitic angular Layers of material vary in
/ aravel tp to Smm. consistency from V$t-H
30/ o0 ‘% Rock fabric visible
N™=R 1 1... /
/ VSt
7] / H
7 ﬁ
- / 4 CL | SANDY CLAY: medium to high plasticity, yellow,
/ fine grained sand.
n
Borehole MBH5 continued as cored hale
13
14
15 ]
18
method support nwotes, samples, tests classification symbols and consistencyldensity index
AS auger serewing* M mud N nd L1 undisturbed sample S0mm diameter soll description Vs very soft
AD auger driling* C casing Ua undisturbed sample 83mm diameter based on unified classification S soft
RR rollerfiricone penetration D disturbed sample system F firm
w washbore 34 ; N standard penetration test (SPT) 5t shiff
cT cable tool P e Nt SPT - sample recovered moisture VSt very stiff
h HA, hand auger  refusal Nc SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M rmoist Fb friable
B blank bit L2 10/1/98 water ievel P pressuremeter W owet VL vary loose
v V bit = an date shown Bs bulk sample Wp  plastiz limit L loose
T TC bil ) E environmental sample W, liquid limi MD medium dense
*bit shown by suffix P water inflow R refusat D dense
e.0. ADT —al] water ouiflow vD very dense
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Coffey - geotechnics

Borehole No. MBH5
‘ . Sheet 3 of 3
Engineering Log - Cored Borehole Project No: ___ GEQTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 27.11.2006
Principat: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  27.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: <~
drill medel & mounting: JACRO 200 TRACK RIG Easting: 500406 slope; -80° R.L. Surface:
hole diameter: 100 mm Drilling fluid: Northing: 700015 bearing: datum:
drilling information | material substance rock mass defects
= material ) defect description
o & o estimated | s, defect
28 N . £ c | strength I\ML-'a spacing o .
e e rock type; grain characteristics, colour, @ o X = mm type, inclination, planarity, roughness,
22 s depth £ ‘E' structure, minor components £ g D- g:’;‘:l" a coating, thickress
T 5| & g5 o 2 i [=} oo .
E|¢| #| RL |mefres] & o Continued fram non-cored borehole W |y s TEY || 58828 | particutar general
... .| SANDSTONE: fine to medium grained, HW - o
;| brown to red and grey, massive. PT. 0", PL, 80, GN, 1mm -
] : ——PT, 0°, PL, 50O, CN, 1mm n
1 PT, 0°, PL, 8O, CN, 1mm -
. PT, 0°, PL, 50, CN, 1mm A
13 SANDSTONE: fine to medium grained, swW PT, 0°, PL, SO, CN, Tmm
] grey, massive. PT, 0% PL, 8O, CN, 1mm —
PT, 0%, PL, SO, CN, 1mm
n PT, 0°, PL, SO, CN, 1mm 7
14 | —
158 | ]
MBH5 {erminated at 15.2m
18 | ]
17 _
18 | =
19_ ]
20
mathod core-ift water weathering defect type roughness
DT diztube ) Y 1011198 waler level FR ~ fresh JT O joint VR very rough
AS auger screwing casing used =~ pn date shown SW  slightly weathsred PT parting RO rough
AD auger drilling MW moderately waathered SM seam SO smooth
RR rollerfiricans barrel withdrawn — water inflow HW  highly weathered SZ sheared zone SL  sickensided
] . R XW  exdremely weathered 8S  sheared surface
cB claw or blade bit hic logf <] partial dril fluid loss DW  distinctly weathered CS crshed seam
NMLC NMLC core graphic logicors recovery —] complete cril fivid foss (covers M and HW)
NQ, HQ, PQ  wireline core core recovered strength panarity coating
- graphic symbols fl- r’e")‘ low 'éb gzarc:rd g” :{:ﬁﬂa "
indicate material water pressure test result | py nﬂ:’dium UN  undulating VN veneer
na carg recovered 8] (ugeons) for depth H  nigh ST  stepped CO coating
: vH  very high IR imegular
interval shown ry high
EH___exiremely high
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Borehole No. MBH6
E [} ' L B h l Sheet 1 Of 3
ngmeermgﬁ 0g - borenoie Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20.17.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: J<en,
drill madel and mounting: EDSON 3000 Easting: 500625 slope: -a0° R.L. Surface:
hale diameter: 100 mm Narthing 7000050 bearing: datum:
drillingr information material substance
[ = 1
a c FO- S = -
2 s:n:teless g "% material c Eg % T structure and
2 & |% testsp ste g |25 £sle. 1888 additional observations
d = y £ |5 2E | as
% a § % depth 3 ﬁ 'E soil type: plasticity ar particle charasteristics, % B g § kPa
Efqga/d| 2 RL |metred & | B & colour, secandary and miner companents. EB| 83 g88¢g
= N CL | TOPSOIL: SANDY GLAY: low plasticity, plack to M TOPSOIL
E brown.
/(/ CH | CLAY: high plasticity, grey o vellow, race fine ALLUVIAL SOIL
_% grained sand, i
1_% _
7 i
7 CH | CLAY: high plasticity, grey, some fine to medium
_/ grained sand, B
> | / W 330mm recovery i
...grey, red and orange. St
Usg i / 1
2| / * PP=140kPa _
% ...red
s_% —
/ 450mm recavery
Usy 7] % VSt 7]
T % PP=295kPa 7]
4| % .ugrey ]
*% ..arey, yellow and red T
o % ]
5 A PP>>500kPa ]
7 CH [ CLAY: high plasticity, grey and red. [grey Grey material is very stiff to hard
n % Ch=VSt-H Red CH=VS{ Red material is very stiff. B
_% ...Red clay decreases with depth
/ RESIDUAL SOIL
8 24 PP>>500kPa
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N il Ug undisturbed sample 50mm diameter soff deseription VS very soft
AD auger drilling* C casing Ug undisturbed sample 63mm diameter based on unified classification 8 soft
RR rollerficone penetration D disturbed sample system F firm
w washbora 1234 N standard penetration test (SPT) St stiff
cT cable tool e oeianee N $PT - sample recovered molsture Vet very stiff
HA hand auger 2 refusal Ng SPT with solid cang D dry H hard
DT diatube water \4 vane shear {kPa} M maist Fb friable
B blank bit v 10/1/98 water lavel P pressuremeter W owel vl very lovse
v V bit = on date shown Bs bulk sample Wp  plastic limit L loose
T TG bit E environmental sample W, liouid limit MD medium dense
*bit shown by suffix P water infiow R refusal D dense
e.g, ADT —af| water oufflow Vo very dense
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Borehole No. MBHE6
. . Sheet 20f 3
Engineering Log - Borehole ProjectNo: ____ GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.771.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: L
drill model and mounting: EDSON 3000 Easting: 500625 slope; -a0° R.L. Surface:
hole diameter; 100 mm Northing 7000050 bearing; datum:
drilling information material substance
[
=] s - é .
E sa'.1nc1,tels g |3 material §"§ % G structure and
B Rles, 5|3 g5 /o, |gg2 dditional observati
3 L |z tests. o 2| & £E8| 2=|8LE additional observations
& = y ma JE | 8£
= = § £ depth] & 4 soil type: plastisity or particle characteristics, 22 g g kPa
i‘ 1oz i@ 5 RL metre @ | T & colour, secondary and minor companents, EB| 83 8888
@ N CL | GLAY: medium plasticity, grey to brown and red to w H
u _ / brown, frace of medium grained sand. 230mm Recovery |
1]
] / 50 pushed approximately 200mm_|
/ as material too hard.
7_% _
% warey
N / ...s0me coarse grained sand _
SPT PP>>500kPa
30/130mm
fison | / i
8 % -
//" CL | SANDY CLAY: medium plasticity, grey, fine and B
9_ / coarse grained sand; some flat angular gravel of up to _
/ 4mm in length.
SPT / PP>>500kPa
30/100mm | A n
N*=R ///
— / .
S CLAYEY SAND: coarse grained, grey, medium Exiremely weathered ]
plasticity clay. Sand content increases with depth. SANDSTONE
@ CLAYEY SAND: coarse grained, grey. T
B Borehole MBHE continued as cored hole i
11 _
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing” M mud N pil Ug, undisturbed sample 50mm diameter soi! description Vs very soft
AD auger drilfing* G casing Uz undisturbad sample 63mm dlameter based on unified classiication S soft
RR rollerfricane penetration D disturbed sample system F firm
W washbore 1234 ) N standard penetration fest (SPT) St stiff
cT cable toof g anez N SPT - sample recovered molsture VSt very siiff
HA hand auger ¢ refusal Ne SPT with salid cone D dry H hard
DT diatube water \Y vane shear (kPa) M moist Fb friable
B blank bit _'_ 10/1/98 waler level P pressuremester W owet vL very loose
v Vbit — on date shown Bs bulk sample Wp  plastic Imit L loose
T TG bit E envirenmental sample W, liquid limit MD medium dense
*bit shown by suffix Wo— water Inflow R refusal D dense
eg. ADT —lf water outilaw VD vary dense
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t Engineering Log - Cored Borehole ProjectNo: ___ GEOTNATH18367AC

- Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006

- Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20,771.2006

‘ 1 Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH

Borehole Location: AS PER MAP Checked by: | —

!

i z dril mode! & mounting: EDSON 3000 Easting: 500625 slope: -90° R.L. Surface:

hole diameter: 100 mm Drilling fluid; Northing: 7000050 bearing: datum;:
drilling information | material substance rock mass defects

. = material l ‘ defect description

| o8 o estimated ISsey defect
1 ! o . £ i MP i N .

: o e © § rock type: grain characteristics, colour, = _5_ strength ) 8 = sp ;cr:;lng {ype, inclination, planarity, roughness,

| 217l 5 depth £ structure, minar components £ g D- :{fa"l'" a coating, thickness

: Tl5 ® 5 2 o 1a

‘ ™ £ (8] 2| RL |metres| g’ 8 5% 2,235 A-adal e 288 ‘E_g particular general
| } . .

e N Continued from non-cored borehole ]

i i Xw ]

r] 1 —]
bon T1::: | SANDSTONE: fine grained, yellow, 7]
: A | massive. B
| — :

‘_1 . i
| 12 |
H ‘: | i
: — Clay seam

|

13 | —
s ] i
| 5
§
Co 8 MBHE terminaled at 13.61m
| & . i
=& 14 ]
o
Mo - .
: @
Ny _
=B
: B i n
I

™y lq—:

L og | |

L2 15 |

cDL ]

Ly

-l - —
P e

L

, L

. o 1 T
[ J Q
| - o
| [~] . N
i s
8 . _
] :

P method core-lift water weatnering defect type roughness
i oT diatube 101798 water level FR  fresh JT - joint VR very rough
‘ AS auger screwing casing used X o date shown SW  slightly weathered PT  parting RO rough

M om AD auger drillin MW moderalely weathered SM  seam S0 smooth

- 9 o} barrel withdrawn P walerinf HW  highly weathered SZ  sheared zone 5L slickensided

- rollerfricone waier inflow XW  extremely wealhered S§  sheared surface
ool i —<] partial drill fluic loss st
i — | CB claw or blade bit hic | " b DW  distincty weathered G5 crushad seam
| 21 NMLC NMLC core graphic log/core recovery —ed| complete drill fluid Ioss (cavers MW and HW)
| L1 NQ, HQ, PQ  wireline core core recovered strength gllfmaritly E?\!aﬁng
R y planar clean
N - graphic symbols \L’L ,‘ﬂy low CU  curved SN st:ianed
i P 8 indicate material waler pressure testresult § s medium UN  undulating VN veneer
il o o core recovered 2l (ugeons) for depth H  high ST  slepped CO coaling

E i VH  very high IR ireguiar
=} nterval shown rynign -
fird EH extremely high

L0
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Borehole No. MBH7
E . . L B h I Sheet 1 Of 3
ngineering Log - corenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.171.2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: <
drill mode! and mounting; EDSON 3000 Easting: 500672 slope; -a0° R.L. Surface:
haole diameter; 100 mm Narthing 7000224 baaring: datum;
drilting information material substance
c 1
2 c =% | s,
5 notes o2 material g |L8s structure and
£ samples, 9 1% p5| E5| 858 dditional observati
-8 2 -g tests, elc JLEr =3 5 __g 2| ad £ aaditional observations
S L \ =9 2E | B&
S| e § £ depth| & é E soil type: plasticity or particle characteristics, 28 g % kPa
Elqaz|® ¥ RL |metres] & | © & colour, secondary and miner companenis, ES| 8¢ §gg8
2 i N //? CH | CLAY: high plasticity, grey to browr, yeliow. M ALLUVIAL SOIL
] % T
_ / CH [ CLAY: high plasticity, grey. B
- - % W i
1 % -
o % ‘ |
S CLAYEY SAND: medium grained, crange, high MD PP=100kPa
plasticity clay. |
%  CH | SANDY CLAY: high plasticiy, red and oroy, SEVSt T
3_/ coarse grained sand; some gravel of up to 4mm in _
/ size,
o ] / ]
i % PP=300kPa |
4 ///f _ i
% CH |[CLAY: high plasticity, red and grey, some mediurn
| / grained sand. ]
_/ ...dark red and grey, some coarse grained sand and _
ﬂ fine gravel up to 6mm in size. N
_ CH [CLAY: high plasticity, grey and red, some coarse VSHH |
grained sand, G=400kPa
Uz i / R>>500kPa |
N |
/ CH | CLAY: high plasticity, grey and dark red. Dark red M
N material is hard high plasticity clay. Grey material is i
% stiff-very stiff high plasticity clay.
) |
% CL [CLAY: medium plasticity, grey and red, some
_/ medium to coarse grained sand; trace of angular
gravel up to 4mm in size. T
N
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Lgo undisturbed sample 50mm diameter soil description Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on uniffed classification s soft
RR rolierftricone penetration D disturbed sample system F firm
w washbore 234 N standard penatration test {SPT) &St stiff
cT cable tool o resistance N SPT - sample recoverad moisture VSt very stiff
HA hand auger B rafusal Nc SPT with solid cone D dry H hard
bT diatube water v vane shear (kPa) M maist Fb friable
B blank bit _'_ 10/1/98 water level P pressuremeter W owet VL very loose
v V bit =~ andate shown Bs bulk sample Wp  plastic imit L Ioose
T TC bit E environmental sample W, liquid [imit MD medium dense
*bit shawn by suffix P— water inflow R refusal D dense
e.g. ADT —al] water outflow VD very dense
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Borehole No. MBH7
E ] [ L B h l Sheet 2 of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  20.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: T
drill mode! and mounting: EDSON 3000 Easting: 500672 slope: -90° R.L. Surface:
hole diameter. 100 mm Northing 7000224 bearing: datum:
drilling information material substance
=4 1
o = % | P
= notes . v =
£ samples g ‘g material - § = % 22 structure and
] » _ ® BE 25 " .
E z E. o | tests, etc g £3 E % 4 %.. 88¢€ additional observations
| = |8z depth| & | 2E solil type: plasticity or particle characteristics, g g g = kPa
El1p3|3| RL Imetree] & [ © & colour, secondary and minor components. EC| 85 [g888
o i N CL |CLAY. medium plasticity, grey and red, some M |V5tH
a / medium to coarse grained sand; trace of angular PP=260kPa grey clay
Uso gravel up to 4mm in size. (confinued) PP=500kPa red clay N
_ / ..clays of different strength. .
S CLAYEY SAND: fine to coarse grained, grey and RESIDUAL S0IL i
red, medium plasticity clay.
Us
e T | PP=400kPa L
y I"SC | SANDY CLAY: coarse grained, grey and yellow, DA/St ]
i % high plasticity clay. i
9| / yeflow, some gravel up to 3mm in size, Extremely weathered _
] SANDSTONE
SPT ;
11,18,3C/100mm i 7 -
0
|| ] Borehale MBH7 continued as cored hole ]
10| |
11| |
12
method support notes, samples, tests classification symbels and consisteney/density ndex
AS auger scrawing* M mud N nil Uy undisturbed sample 50mm diameter soil description Vs very soft
AD auger drilfing* C casing Ug undisturbed sample 63mm diameter based on unified classification ] soft
RR rolier/iricone penetration D disturbed sample sysiem F firm
w washbaore 4 . N standard peneiration test (SPT) St stiff
cr cable tool Meance ¢ SPT - sample recovered meisture Vst very siiff
HA hand auger e refusal Ne SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M molst b friable
B blank bit _L 10/1/98 water level P pressuremeter W wet VL very [oose
\' V hit = on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit . E anvirenmental sample W, liquid it MD medium dense
*bit shown by suffix P waler inflow R refusa D dense
eg. ADT —a| water outflow VD very dense
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Borehole Mo. MBH7
. . Sheet 3of 3
Engineering Log - Cored Borehole ProjectNo: ___ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 20.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 20.11.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: & e
drill model & mounting: EDSON 3000 500672 slope: -80° R.L. Surface:
hole diamster; 100 mrrt Drilling fluid: 7000224 bearing: dafum:
drilling information | material substance rock mass defects
= material ) defect description
o8 o estimated | Isg, defect
& £ stren M i
i I E rock type; grain characteristics, colour, s _E gtn . a = SP,:‘::]“Q type, inclination, planarity, roughness,
23 5 depth | 5 0 structere, minor components £ B D- S_?ET a coating, thickness
0 5 ® F g5 [V Ao 3xi =] -X-] X
E 8| | RL |meires| & 8 Continued from non-cored horehols =® @l || 8388 | particular general
_1-. .. | SANDSTONE: fine to medium grained, W .
1+ grey-yellow, massive.
10 | =—PT, 0°, PL, SO, CN ]
i L—pT, 0°, PL, SO, CN ]
PT, 0°, PL, 80, CN
. —PT, 0°, PL, S0, CN
.| SANDSTONE: fine to coarse grained, L . 7
i .| yellow and grey, massive. PT, 0", PL, 50, CN |
. - | CONGLOMERATE SANDSTONE WITH o
q:: ;| SILTSTONE GRAVEL & COBBLES: fine ~—P1.0°% PL, SO, CN 7
11 - | to coarse grained, grey and brown. -
a =—PT, 0%, PL, RQ, CN _
——PT,0° P, RO, CN
T —PT, 0, PL, RO, CN 7]
T ——11.54-11_74-PT, 5°, PL, RO, CN 7
12 - . ]
-...| SANDSTONE: fine grained, grey and [~—PT, 0°, PL, 50, CN
700 yellow, massive, —~PT, 0°, PL, SO, CN N
13 —-PT. 0° P SO.CN
MBH7 terminated at 13m
14 | —
15 | —
methed core-lift water weathering defect type roughness
oT dialuba ) 1071798 water level FR ~ fresh 4T joint VR very rough
AS auger screwing casing used === on date shown SW  slightly weathered PT  parting RO rough
AD auger driling MW maderately weathared SM seam S0 smooth
RR rallerftricene barre! withdrawn P— waler inflow HW  highly weathered SZ  sheared zone SL  slickensided
ca claw or blade bit —<] partial drill fluic loss )ém gg(t:'_erg“ery waﬁ.lﬂ"erzd 55 sheared surface
: istinctly weathere £S8  crushed seam
NMLG NMLG core graphic logfcore recovery —d complete drill fluid loss {covers MW and HW)
NQ, HQ, PQ  wireline core core recovared strength Eil.anari?y E?\‘amllg
¥ Ii planar ean
- graphic symbols e CU  curved SN stained
Indicate malterizl water pressure test rasult | s mediom UN  undulating VN veneer
no core recovered &)  (lugeons) for depth H  high F}’?T .SIepPIEd GO coating
interval shown VH  veryhigh requiar
EH___extremely high
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Borehole No. MBHS8
E . .o L B h I Sheet 1 of 3
ngineering Log - borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 21.11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 271.771.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: j& —
drill mode! and mounting:; EDSON 3000 Easting; 500697 slope: -80° R.L. Surface:
hole diameter: 100 mm Northing 7000358 bearing: datum:
drilling information material substance
= 1
i=] c - O N
E 5:: T:s g % material - E'E % g 2 structure and
3 z = testsp etc: e | 85 g Sle=|88¢c additional observations
P N = — == B
A g |8 2 depth] & §'§ suil type: plasiicity or particle characteristics, -g'g 2 § kPa
E|133|3| ® RL Jmetred & | © & colour, secondary and minor components. ES | o0 8888
Q| Y: i ici §
2 8] // CH | CLA high plasticity, grey to brown M F ALLUVIAL SOIL
1_/ _
B - % _
_% wogrey and yellow, some fine grained sand, 5t ]
Usy /
g / 7 PP=180kPa 7
el 777, |
/// CL | SANDY GLAY: medium plasticity, grey, fine F
/ﬁ grained sand. |
/ 7 CH |[SANDY CLAY: nhigh plasticily, yellow, fine graned St-VSt
B % sand. ; |
v ]
i % CH | CLAY: high plasticity, grey, some fine grained i
sand.
77 _
// CL [CLAY: high plasticily, grey, some fine grained pushed 170mm
sand.
i % PP>>500kPa _
a] % —
"% ...grey and red, trace of gravel up to 3-4mm in size. 7
N / ...dark grey and dark red, Hor ]
SPT Fb
11.30/140mm /
N*=R N / n
| sV _
N 7 CL |CLAY: |ow plasticity, dark grey, some fine grained Paossibly a RESIDUAL SOIL
| / sand. extremely weathered ]
% SANDSTONE.
6 % ,
support noles, samples, tests clagsification symbols and consistency/density Index
guger screwing* M mud N nil 1798 undisturbed sample 40mm diameter soll description Vs very soft
auger driiling* C casing Uga undisturbed sample 63mm diameter based on unified dassification 3 soft
rollerfricone penetration n] disturbad sample system F fim
washbere 1234 N standard penelration test (SPT) St stiff
cabie foal N* SPT - sample recovered maisture VSt very stiff
hand auger Ne SPT with solid cone D dry H hard
dialube water v vane shear (kPa} M moist Fb friable
blank bit _1 10/1/98 water level P pressuremeter W wet VL very loose
Vbit == on dafe shown Bs butk sample Wp plastic imit L loose
TC bit E environmental sample W, liquid imit MD medium dense
*hit shawn by suffix P water inflow R refusal D dense
eg. ADT —tf water outflow VD very dense
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Borehole No. MBHS
' . Sheet 2 of 3
Engineering Log - Borehole Proisct No:____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 21.11.20086
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 21.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP _ Checked by et
drill model and mounting: EDSON 3000 Easting: 500897 slope: -90° R.L. Surface:
hole diameter: 106G mm Northing 7000358 bearing: datum:
drilling information material substance
[~ 1
9 =3 28| =B
8 . :;“T:s gis material _|2g|$ss structure and
7| B g testsp o o § = SEl 2. |S8E additional observations
5 . s £ | B FE|n=
| & §: 2 depth| & & £ sall type: plasticity or particle characteristics, 2 E 2 g kPa
El 237 2 RL jmetred © | © & colour, secondary and minor compenents. E8 | 835 |8 858
] N # CL | CLAYT: low plasticity, dark grey, some fine grained M Hor
= SPT ’7 sand, (confintred) Fb
12,22,28 m /
*=50 %
7_%
_ / Material tess hard than material
3PT above
19,30!130m111
=k - /
8 ,é Pushed to refusal approximately |
/ CL | CLAY: low plasticity, pale grey, some fine to 20mm
_ / medium grained sand; some gravel ranging in size
% from 2mm fo 4mm.
_é ...pale grey, dark grey, yellow and red.
_9__ 7’/ CL |CLAY: medium plasticity, pale grey t© dark grey, «
/ pale grey material high plasticity clay, dark grey PP=260kPa
SPT i / material low plasticity clay, some fine and medium L] | PP=300kPa
10.*13.18 grained sand; some gravel! up to 6mm in size, PP=340kPa
=31 | / PP=400kPa
i % FPP=500kPa
10 %
7 CH | CLAY: high plasticity, yeliow, pale grey, dark grey VS
_ % and orange.
SPT | ‘%
b7, 30/70mn] /
*=R 7 /
11 %
Berehole MBH8 continued as cored hole
| -
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N nil Uss undisturbed sarmnple EOmm diameter soil description Vs very soit
AD auger driting* C casing Ua undisturbed sample 63mm diameter based on unified classification ] soft
L RR rollerftricone penetration D disturbed sample system F firm
W washbare i234 . N standard penetration test (SPT) St stiff
cT cable too! Tpeance N* SPT - sample recoverad moisture vt very sliff
HA hand augar 3 refursal Ne SPT with scfid cone D dry H hard
BT diatube watetr vV vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water leved P pressuremeter W owet VL very loose
v W bit = cn date shown Bs bulk sample Wp  plasfic limit L loose
T TC bit . E environmentat sample W, liquid limit MD medium dense
*bit shown by suffix P— vateriniow R refusal D dense
eg. ADT —f waler outfiow VD very dense

]
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Borehole No. MBHS
" . Sheet 3 of 3
Engineering Log - Cored Borehole ProjectNo:____ GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started; 21.11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 21.77.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by: o —
dril medel & meunting: EDSON 3000 Easting: 500657 slope; -90° R.L. Surface:
hole diameter: 100 mm Drilling fluid; Northing: 7000358 bearing: daturmn:
drilling information | material substance rock mass defects
o material ) defect description
o8 o estimaied | ISy defect
2 , -~ £ f th M in N N
= & r § rock type; grain characteristics, colour, H _§ streng ?a s SP;(;:.I g type, inclination, planarity, roughness,
215 & depth €= sfructure, minor components £ g D- g;?a"?' a coating, thickness
5T g5 g2 -axial | S 88|
E|o| = | RL [metes| 5 o Continued from non-cered borehole A ERETET bl LA EEEES particutar general
T | SANDSTONE:  medium to coarse HW =—PFT, 0° PL, SO, CN
_{: ;| grained, red, massive, |
. ——PT, 0°, PL, 8O, CN
—PT, 3, PL, 80, CN
] L PT, 0°, PL, 50, CN )
i " \PT. 0, PL. SO, CN _
... .| SANDSTONE: medium to coarse
12_|::: | grained, grey brown and white, massive. —FPT, 0%, PL, 8Q, CN |
—-PT, 0°, PL, SO, CN i
~—PT, &, PL, SO, CN ]
—PT, 0°, UN, S0, CN -
~—PT, 0°, PL, SO, CN
——PT, 0°, PL, SO, CN
14_[T | SANDSTONE: fne to mediur graincd, T o L Sar SN _
grey, massive. MW HTPT" gﬂ: ?L: SO,,CN
MBHE terminated at 14.2m
15 | ]
18 | —
17
method core-lift water weathering defect type roughness
DT diatube . 10798 weter level FR ~ fresh JT  joint VR very rough
AS auger screwing casing usad = on date shown SW  slightly weathered PT  paring RO rowgh
AD auger driling M Moderately wealered | SM - seam SO smooalh
. barrel wilhd i ighly weathere §Z sheared SL sl
RR rolleniricone " e e > wat?r nflow . XW  exiremely weathered S5 :h::id :3:}:05 slickensided
cB daw or blads bit e —< partial dril fiuid loss DW  distinctly weathered CS crushed seam
NMLC NMLC core graphic log/care recovery —ea| complete drill fluid loss (cavers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarity coating
- graphic symbols f" Ivery low Ell_.i g:,larc:{i gﬁ :Eﬁ-ﬂ:d
indicate material water pressure testresult | ,ﬁ;"dium UN  undulating VN veneer
no core recavered &l {lugeons) for depth H  high o Stepped €O caaling
intervaf shown VH  very high irregular
EH___ exiramely high
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Borehole No. MBHS
E ' ' L B h I Sheet 1 of 3
ngineering 0g - borehole Project No: GEOTNATH18367AC
Client; NORTHEAST BUSINESS PARK Date started: 22,11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22. 11,2006
Project; MARINA GEOTECHNICAL INVESTIGATION Logged by: LH
Borehole Location: AS PER MAP Checked by; J& b
drill model and meunting: EDSON 3000 Easting: 500702 slope: -90°¢ R.L. Surface; NOT MEASURED
hole diameter: 100 mm Northing 7000454 bearing: datum:
drilling information material substance
[ =
= c - é =
g notes g2 material e, 2338 structure and
= samples, 21 g sc| 5E] 85y . .
g| 2 % tests, afe e | &8s s3 | &2>|88:s additional observations
i i . = SE | 2
5| = |g8 & doptn| § | £E soil type: plasticity or particle characterisiics, B E2| KkPa
Elq023]|5) % RL [metred & | © @ colour, secondary and minor componsnts. E8| 53 |8 B85
[ C %/ CH | SANDY CLAY: high piastchy, cark grey, fine M F ALLUVIAL SOIL
< _/ grained sand. |
1] %/ _
2 % w |
2“ % ..grey and red F-St | ), PP= 80kPa T
/ CH | CLAY: high plasticity, red and grey. Red maierial is Red material increasing in quantity
] % a low plasticity clay. with depth, B
%/ CH [SANDY CLAY: high piasticity, grey, coarse grained Y] D ]
L _3_/ sand; serme gravel of quartzitic origin up to 3mm in
N / size, T
SPT /
30/700mm 3 sk ]
=R , /2 |
CLAYEY SAND: coarse grained, grey, high vD
plasticity clay, seme quartzitic gravel up to 3mm in _
5 size.
= a f ...red, a
. 4 7
2 [77Z]CLUML{ CLAY:  dark grey, pieces of red murated sand of H ™
i | / up to Smm in size. i
[T
o
) /
o
o}
d SPT T / T
=z 17,30/145mm
2 N*=R N / .
[+ =]
T 5 |
z / CL [CLAY: low plasticity, dark grey.
g _ -
o
il
o
L N =
-t
5] /
=y -1 -
]
[
D — —
@ é
i S
methad support notes, samples, tests classification symbofs and conslistency/density index
AS auger screwing* M mud N nil Ug, undisturbed sample 50mm diameter soll description Vs very soft
AD auger drilling* C casing Ug undisturbed sample 63mm dizmeter based on unified classification S soft
<;! RR rollerfificona penetration D disturbed sample system F firm
Blw washbore 1234 N standard penetration test (SPT) St stiff
o} CT cable tool N* SPT - sample recoversd meisture VSt very stiff
2] HA hand auger ) Ne SPTwith solid cone D dry H hard
8| ot diatube water v vane shear (kPa) M malst Fb friable
g B blank bit _!- 10/1/98 water level P pressuremeter W wet VL very loose
of vV V bit === on date shown Bs bulk sample Wp  plastic limit L loosa
| TC bit ] E enviranmental sample W, liquid limit MD medium dense
g it shawn by sufix »— water infiow R refusal D dense
5] eo. ADT —d] water oulflow vD very dense
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CO' Iey L geotechnics Borehole No.  JMBH9
- ® L B h I Shest 2 Df 3
Engineering Log - Borehole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22,11.2006
Principal: NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed:  22.71.2006
Project: MARINA GEOTECHNICAL INVESTIGATION Legged by: LH
Borehole Location: AS PER MAP Checked by: §C
drill model and mounting: EDSCN 3000 Easting: 500702 slope: -80° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Northing 7000454 bearing: datum:
drilling information material substance
c
2 c =8 e é .
E s:r:tﬁzs g % material - §“§ % oy structure and
3| & ¢ testsp o s |85 25| &5 |ggg additional observations
[7] = » pr=y - - e p-Lg—
£1 o [§ £ depth{ & 2 £ soil type: plasticity or parficle characteristics, &8 g g | kPa
Elq23]|3| 2 RL metreéq o |o& colour, secondaty and minor compenents. E3| 8% |8ggs
m N CL |CLAY: low piasticity, dark orey. (confinied) M 3]
= SPT % ...pale grey agd red. ’ ’
18,30/148mm '/ T
A ! /
] % N
] Borehole MBHS confinued as cored hole |
7] -
-4 —
8 -
10 |
11 ]
12
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing™ M mud N nil Ug undisturbed sample 50mm diameter soll deseription Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification ] soft
RR rallerfticone penetration D disturbed sample sysiem F firm
w washbore 1234 . N standard penetration test (SPT) St siiff
cT cable tocl T N SPT- sample recovered moisture Vst very stift
HA hand auger ot refusal Ne SPT with solid cone D dry H hard
DT diatube water v vane shear (kPa) M moist Fb friable
B blank bit _L 10/1/88 water fevel P pressuremeter W owet VL very loose
v Vbit — on date shown Bs bulk sample Wp  plastic limit L loose
T TG bit E environmental sample W,  liguid limit MD medium dense
*bit shown by suffix B— water inflow R refusal D dense
e.g. ADT —ad water culflow vD very dense
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VH
EH  extremely high

Borehole No, MBH9
E . . L C d B h I Sheet 30of 3
ngineering Log - Lored borenole Project No: GEOTNATH18367AC
Client: NORTHEAST BUSINESS PARK Date started: 22.11.2006
Principal; NORTHEAST BUSINESS PARK - LAING O'ROURKE Date completed: 22.711.2006
Project: MARINA GEGTECHNICAL INVESTIGATION Logged by: LH
Borehole Location; A4S PER MAP Checked by: J&~—
drill medel & mounting; EDSON 3000 Easting: 500702 slope: -80° R.L. Surface: NOT MEASURED
hole diameter: 100 mm Drilling fluid: Northing: 7000454 bearing: datum:
drilling information | material substance rock mass defects
= material . defect description
o 8 o estlmatted defect
<] & 3
o & o § rock type; grain characteristics, colour, 5 _é strength = SP;I::.IHQ type, inclination, planarity, roughness,
215l 5 £ 5 structure, minor components B A coating, thickness
ERER depth | & £ g2 e} _
Eoj 2| RL |metres| = G Continued from non-cored borehole RS & particular general
_J: . /| SANDSTONE: fine to coarse grained, XwW ]
.. | grey, massive. ‘+——PT, 1% UN, RO, CN
- F=PT. 17 UN, RO.CN .
71 PT, 1°, UN, RO, CN
—: PT, 1%, UN, RO, CN —
——PT, 0°, UN, RO, CN
7] ——PT. 0°, UN, RO, CN -
=~—PT, 0%, UN, RO, CN
T —P¥, 0°, UN, RO, CN 7]
~PT, 0% UN, RO, CN
L N _
- - ——PT, 0%, UN, RG, CN =
- | SANDBTONE: fine to coarse grained, T ne' 1IN !
| pale grey, massive, PT, 0%, UN, RO,CN )
9. ——PT, ¢°, UN, RO, CN |
.| SANDSTONE: fine to coarse grained,
a pale grey and red, massive. _
] PT, 0°, UN, RO, N ]
BT 02 UN RO CN
MBHS tarminated at 8.6m
10 | _
11 ]
12 | ]
1 _ |
method coreift water defect type reughness
T diatube i Y 10//98 water level JT - Joint VR very rough
AS auger screwing casing used == 0on dale shown PT parting rough
AD auger driling moderately wealhered SM  seam smoath
. barre! withd i §2  sheared zone li ided
w o e - D s | T |§ R, S
istinctly weathere: C8 crushed seam
NMLC NMLC core graphic logfcors recovery —ef complete drlt fluid loss {covers MW ang HW)
NQ, HQ, PQ  wirgline core core recovered planarity coating
C PL planar CN clean
- graphic symbols CcU eurved stained
indicate material water pressure ‘st result UN  undutating veneer
no core recavered & (lugeons) for depth ﬁ:{T ﬁ-}-?;ﬂiﬂ- coating
interval shown
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Borehole No. WBH10
E x [ L B h I Sheet 1 Df 6
ngineering Log - borenole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.71.20086
Principal: NORTH EAST BUSINESS PARK Date completed: 2.77.2006
Project; NORTH EAST BUSINESS PARK Logged by: LH
Barehale Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: K
drill model and mounting: Edson 3000, 4WD Truck Mourffadting: slope; -o0° R.L. Surface:
hole diameier; mm Northing bearing: datum:
drilling information material substance
= 1
2 c =5 |=B.
= . :::;T:s g |3 taterial o oy 3 z structure and
o " - — a g — o @ ) >
§ % -§- o | tests, et 2 % 3 E % 2 %, eoc additional observations
| = |8 & depth] & | 8 € soll type: plasticity or parficle characteristics, a | gk kPa
E 23 al = RL (metred & | © & ealour, secendary and minor components, Eb| oo 8888
2 [¥] ASS SP [ SAND: medium to coarse grained, white and grey. M MD AEOLIAN DUNE SAND
ASS 4
ASS 1
ASS T
14 -
ASS !
A8SS d.
ABS T
ASS 1
2f _
ASS _ % CH [CLAY: highplasticity, grey. F
ABS - //
[a] <. 8P [SAND: medium fo coarse grained, white and grey, W MD
W Ass some high plasticity clay.
3
7]
é ASS R
M| CL | CLAY: low plasticity, pale grey, some coarse F RESIDUAL SOIL
5 SPT % grained sand,
z 3356 N
8N
_% ...trace quarizitic gravel up to 4mm in size.
4_% _
] % $
ST -/
2,24
i . /
5 —
7 CL | CLAY: medium plasticity, pale grey, some coarse
] % quartzitic sand,
6 //
method support notes, samples, tesis classification symbols and cansistency/density index
A8 auger screwing® M mud N nil Ugg undisturbed sample 50mm diameter soit deseription Vs very soft
AD auger drilling* C casing Ug undisturbed sample 63mm diarmeter based on unified classification s soft
RR rolisr/iricone penetration D disturbed sample system F firm
W washbers 4 N standard penefration iest (SPT} St stiff
cT cable toal N SPT - sample recovered moisture ' VEi very stiff
HA hand auger hc SPT with solid cong B dry H hard
or diatube water v vane shear (kPza) M moist Fh friable
B Blani bit _!- 10/1/98 water level P pressurameter W owel VL Very loose
v W bit = on date shown Bs bulk sample Wp  plastic imit L locse
T TG bit E envirenmental sample W, liquid limit MD medium dense
*hit shown by suffix — water inflow ] refusal D dense
e ADT —a] water outflow vD very dense
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Borehale No. MBH10
E . . L B h I Shest 2 of 6
ngieering Log - borenole Project No: GEONATH18367A8
Client; NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal; NORTH EAST BUSINESS PARK Date completed: 2.717.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELLEVATED DUNE) Checked by: |
drill model and mounting: Edson 3000, 4WD Truck MourHedting: slope: -90° R.L. Surface;
hole diameter: mm Northing bearing: datum:
drilling information material substance
=4 [
g o A
3 s:r:"?:s ERE: material _| 2|25 structure and
3| 2 |z testsp oo e I 25| 85588 additional observations
0o L ' = ‘G 22| 0E
£l o g‘ £ depth| & a E soil type: plasticity or parlicle characteristics, 23 g <l«":_: kPa
E|qp3 3| 3 RL |metred & | © & colour, secondary and minor components. ES| 88 gggs
[l 232 M / CL | CLAY: medium plasticity, pale grey, some coarse w
SPT ] / quarizitic sand. feontimued)
3,57 / ]
=12 i / |
7_% _
/ VBt i
7 ] CL [SANDYCLAY: medium plasticity, grey and brown, Sand cantent increasing with depth,
i % coarse graitied sand. |
SPT . / .
368 /
N*=14 N / N
8 % _
fu) 7l CL | GRAVELLY CLAY: medium plasticity, grey, fine EXTREMELY WEATHERED
g grained angular quarzitic gravel up to 4mm in size. SANDSTONE
2 _
<
W
E pu—
51 ser
Z |30/100mm T
N*=R
...grey & red to brown ]
5 i
/ ...grey,
SPT “/ —
30/1G0mm -
N=R N / -
1 11% ]
12 %
method support notes, samples, tests classification symboels and consistency/density Index
AS auger screwing® M mud N nil Ug undisturbed sample 50mm diametar soil description vs vary soft
AD avger drilfing* C casing Uy undisturbed sample §3mm diameter hased on unified classification S soft
RR rolierfiricone penetration a] disturbed sample system F firm
w washbore 234 N standard penetration test {(SPT) St stiff
CT cable tool N* SPT - sample recovered maisture VSt very stiff
HA hand augsr Ne SPT with selid cone D dry H hard
DT digtube water v vane shear (kPa) M moist Fb friable
B blank bit l 101198 water tevel P pressuremeter W wet WL very loose
v Vbit ==- on date shown Bs bulk sample Wp  plasticlimit L loose
T TG bit . £ environmental sample W, liquid limit MD medium dense
*bit shown by suffix Be— water infiow R refusal c dense
8.0 ADT —al] water outflow VD very dense
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E . . L C d B h I Sheet 3 ofé -
ngineering Log - Lored sorenole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed;  2,77.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: lg.
drill model & meounting: Edson 3000, 4WD Truck Mounted Easting: slope: -90° R.L. Surface:
hele diameter: mm Driling fluid; Northing: bearing: datum;
drilling information | material substance rock mass defects
= material . defect description
o8 o astimated 1555 defect
a4 N - £ c | strength Mlg'a spacing o .
o |& R rock type; graih characteristics, colour, a2 X = mm type, inclination, planarity, roughness,
RS == structure, minor components ST D- diam- coating, thickness
£ b £ depth | & & B 5 etral 8, oo
E (8] 2| RL |metres] 5 B 2R |2 2T 298885 | particular general
= / GRAVELLY CLAY: medium plasticity,
grey, fing grained angular quarzitic gravel up
/ 1o 4mm in size. {confinued) ]
7 _
CLAY: medium plasticity, pale grey, _
/ same fine o medium grained sand,
7, _
727/ GRAVELLY CLAY: medium plasticity,
13 brewn, fine grained angular gravel of ]
argillaceous origin of 2-4mm in size.
_7 CLAY: medium plasticity, pale grey, ' L |
/ some fine to medium grained sand, s
14 % L _
/ . i
o % |
ri} . / | :: -
r / i :
= i H
W) -1 i i -1
< / i
h]
= 18] / i ]
5 /
z N / ! ]
- % : ,‘ .
% é
16 | % _
7/ 1 SANDY CLAY: medium plasticity, pale N
__/ grey, fine to medium grained sand, some . .
/ black angular grave| of argillaceous arigin :
_/ up to 3mm in size. : i
777 |
17 % : _
I ] % |
18 // i |
method coreift water weathering defect type roughness
oT dialube |y 10/1/98 water level FR  fresh JT joint VR very rough
AS auger screwing casing used = on date shawn SW  slighlly weatherad PT  parting RO rough
AD auger drilling MW moderately westhered SM  seam S0 smocth
RR lar#ri barrel withdrawn Pp— water inflow HW  highly weathered SZ sheared zone 8L slickensided
ca clw or lade bl ~<Q petalonifuidioss NG Gme weanmeg | oy Shesred surtecs
N IsHnclly weainere CS ¢rushed seam
NMLE NMLC core graphic logfcore recovery —al complete drill filid loss {covers MW and HW)
NQ, HQ, PO wirgline core core recovered strangth planarity coating
raphic symbol VL verylow PL  planar CN clean
- graphic symbols L low CU curved SN slained
indicate material water pressure test result | vy medium UN  undulaling VN veneer
no care recovered &| {lugeons) for depth H  nigh ST  stepped CO  coating
intarval shown ¥YH  veryhigh IR Iregular
EH  extremely high
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Borehole No. MBH10
E . . L B h I Shest 4 of 6
ngineering Log - Borehole Project No: GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date started: 2.11.2006
Principal; NORTH EAST BUSINESS PARK Date completed: 2.71.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: 1 e
drill model and mounting: Edson 3000, 4WD Truck MourHedting; slope: -80° R.L. Surface:
nole diameter; mm Nerthing bearing: datum:
drilling information material substance
| = ]
=] [ ) -
E . :r:telzs g .% materiat c ;g"g % E’ £ structure and
7| 2 | testsp te a|l&s £5|£2| 388 additional abservations
] = ! e |5 2E | B=
| = 182 deotn] S| 8E soil type: plasticity or particls characteristics, GEC| Eg2| Kra
Elip2]3| = RL Imeted & | 55 colour, secondary and minor components. E6| 8% |zgg8
[ M 7 CL [ SANDY CLAY:  medium plasticity, pale grey, fine w
_/ to medium grained sand, some black angular gravel
% of argillaceous origin up to 3mm in size. (continued) N
_% ...black sand. i
w_% _
/ Layer of harder material
20 % N
/ CL [CLAY: medium plasticity, pale grey, some fine tc
_/ medium grained sand. ]
_/ ..increase in black argikaceous material. |
Harder material
s} ] Black material easily broken with
ﬁ / fingers. Possible carbonaceous,
i 21 /
= - / —]
= /
[@]
- /f -
CL | GRAVELLY CLAY: medium plasticity, pale grey, Increase in argillaceous material |
% fine black angular gravel of argilaceous origin. with depth. Sand guarizitic in arigin.
22 | CL [CLAY: medium plasticily, pale grey, scme fine 1o 1
/ coarse grained sand, frace black argilaceous material
_% up to 2mmiin size. ]
23_% _|
24 /
method suppart notes, samples, tests classification symbols and consistency/density index
AS auger screwing® M mud N nil U, undisturbed sample 50mm diameter soll description Vs very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diamater based on unified classification ] soft
RR rollertricons penetration ] disturbed sample system F firm
w washbare 123 4 . N standard penetration test (SPT) 5t stiff
cT cabie tcol [ i e N SPT - sample racavered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cane D dry H hard
DT diatube water V4 vane shear {(kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet WL very loose
v V kit — on dale shown Bs bulk sample Wp  plastic limit L laose
T TC bit E environmen{al sample W, liguid fimit MD meadium dense
*bit shown by suffix P water infow R refusal ) dense
ag. ADT —] waler outfiow VD very dense
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Borehole No. MBH10
. . Sheet 50f 6
Engineering Log - Cored Borehole ProjectNo: ____ GEONATH18367A8B
Client; NORTH EAST BUSINESS PARK Date started:; 2.11.2006
Principal: NORTH EAST BUSINESS PARK Date completed:  2.771.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: l{ “
drill model & mounting: Edson 3000, 4WD Truck Mounted Easting; slope: -80¢ R.L. Surface:
hole diameter: mm Drilling fluid: Northing: bearing: datum:
drilling information | material substarce rock mass defects
= material _ defect description
o8 o estimated | isg defect
2 2 . L Ec strength M#‘a spacing e 3
o (& R rack type; grain characteristics, colour, T2 i ® mm type, inclination, planarity, roughness,
213l B depth £5 structure, minor components £ g D‘gﬁ;" o coating, thickness
T W o5 ) ke 1<)
E8) 2| AL |metres| 5 8 2RI ST g particular general
= / CLAY! medium plasticity, pale grey, ]
_/ some fine fo coarse grained sand, irace |
/ black argilaceous materfal up to 2mm in | T
i / size. (canfinued) |
i 4
]
_ CLAY: high plasticily, pale grey, some i ]
% fine grained sand. i
25 // g _
b7//] SANDY GRAVELLY CLAY: high !
/7 plasticity, pale grey, medium fo coarse o
%7 grained sand, trace quartzitic gravel, frace ' ; N
w black argillaceous material up to 1-Zmm. c
7 Pil .
2o |
C i
| ]
[a] H
a8 -
o
>
@ .
<L
i}
=3 . u—
= i
o)
z i i
D .
] i
I H
[ i
il ; )
i -
| ;
1 ! —
; ' —
i
77 i 7
7Y !
7 Do 1
/ !
method core-lift water weathering defect type roughness
DT diatube . Y 107198 water level FR ~ iresh JT Joint VR very rough
AS auger screwing casing used = on date shawn SW  slightly weatherad PT  parting RO rough
AD auger driling MW moderately weathered SM  seam 80 smooth
RR leriricone barrel withdrawn P— water inflow HW  highly weathered 57 sheared zone Sl slickensided
rol core SR XW  extremely weathered 88 sheared surface
cB claw ar blade bit i ~<] partfal dril fluid loss DW  dislinctly weathered
graphic logfcore recove ¥ €S crushed saam
NMLC NMLC core P Y —| complete drill fluid loss (cavers MW and HW)
NQ, HQ, PQ  wireline core cors racovarad strength gl:naﬂgy Et;?tlng
. VL Planar clean
-graphlcsymDQIS L ;ﬂy low CU curved SN stained
Indicate malerial waler pressure testresult |y, medium UN  undulating VN veneer
no core recovered & (lgeors) for depth H high ST stepped €O coaling
interval shown VH - veryhigh IR imegular
EH exiremely high
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CORED BOREHOLE GEONATH 18367 EXI

coffey -

- geotechnics

Borehole No. MBH10
. . Sheet 6 of 6
Engineering Log - Cored Borehole Project No:_____ GEONATH18367AB
Client: NORTH EAST BUSINESS PARK Date staried: 2,11.2006
Principak: NORTH EAST BUSINESS PARK Date completed:  2.717.2006
Project: NORTH EAST BUSINESS PARK Logged by: LH
Borehole Location: MARINA (NORTH OF TRACK, ELEVATED DUNE) Checked by: 1 e,
drill model & mounting: Edson 3000, 4WD Truck Mounted Easting: slope: -90° R.L. Surface:
haole diameter: mm Drilling fluid: Northing: bearing: datum;
drifling information | material substance rock mass defects
= matetial . defect description
o @ o esfimated IS5y defect
256 . . £ c | strength I‘v‘llk-’a spacing T .
= | o g rock type; grain characteristics, colour, a2 | = mm type, inclination, planarity, roughness,
S5l s depth <5 sfructure, minor components £ L- giffanl'" A coating, thickness
|5 & B 5 2 o 1C g
E 8| 2| R [metres] § 8 2% |2 2.z o |2] 58888 | paricutar general
— Z/ 1 SANDY GRAVELLY CLAY: high ; ]
| / plasticity, pale grey, medium to coarse H :
{7/ grained sand, trace quartzitic gravel, trace | ; 7]
/ black argilaceous material up to 1-2mm. ; |
7 / (continued) | 7]
. / | i
9 f
2 |
7 :f _
7 i
32_% -
[u] / :
i S : :
a . / | .
<< Y | i -
g GLAY: mediurn plasticily, pale grey, ; .
. | / some fine grained sand. j A
S / i :
= ] / I : -
33—% ! _
34 | / 5 _
1
35 % L ‘
MBH10 terminated at 35m N I ’
t 1
36 il
method core-fift water weathering defect type roughness
DT distube . Y 10/1/98 waler level FR  fresh JT  joint VR vary rough
AS auger screwing casing used == on dale shown SW  slightly weathered PT  parting RO rough
AD auger driling MW moderately wealhered SWM  seam S0 smooth
"R rollerfricons barrel withdrawn P— water inflow HW  highly waatherad S2 sheared zone SL  slickensided
] ST XW  exiremely weathered 85 sheared surfacs
cs claworbiade bt | raphic lagicore recovery —<) parial dril fid loss DWW distincily weathered CS  crushed seam
NMLC NWLC core —l] complete dril fluid loss (cavers MW and Hw}
NQ, HQ, PQ  wirafine core COrE recovered . strength planarity coating
- graphic symbols E'L Ivery tow gll:l g!l.larr\:':rd gfr:l‘ :{zianr:sd
indicate maierial waler pressure test result M r::'dium UN  undulating VN veneer
Ao core recovered €] (ugeons) for depth H  high ST stepped €O coaling
fnterval shown VH  veryhigh IR lmeguiar
EH exiremaly high
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Coffgy') geotechnics

SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

As a client of Goffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as understood
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements;
the presence of underground utilities; and the additional
tisk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Goffey cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Because a report
is based on conditions which existed at the time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended

actions. Actual conditions may differ from those inferred -

fo exist, because no professional, no matter how
qualified, can reveal what is hidden by

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site,

~ Your report will only give

preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Only Coffey,
who prepared the report, is fully familiar with the
background Information needed to assess whether
or not the report’'s recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted
and Coffey cannot be held responsible for such
misinterpretation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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RESULT OF CALIFORNIA BEARING RATIO TEST

CLIENT :
PROJECT :
LOCATION :
TEST LOCATION :

DESCRIPTION :

PREPARATION :

LOAD N

LENSWORTH GROUP LTD DATE : 21/7/03

ASS & PRELIMINARY GEOQTECHNICAL INVESTIGATION  PROJECT No. 33454A
2 - 32 & 34 NOLAN DRIVE, MORAYFIELD DATE OF TESTING: 14/7/03
TP26 DEPTH: 05-08m

CBR TEST

1430

1200

1000

800 |-

800

400

200

o 1 2 3 4 s & 7 & 3 0 11 12 12
PENETRATION mm

SANDY SILTY CLAY

Remoulded to approximate 100% Standard Maximum Dry Density and Optimum Moisture
Content and soaked for 4 days.

LEVEL OF COMPACTION: 100.3 % SURCHARGE : 4.5 kg SWELL: 0.8%
CONDITION MOISTURE DRY DENSITY
CONTENT % trm3 RESULTS
At compaction 17.7 1.74 TYPE PENETRATION CBR
After scaking 1986 1.72 TOP - 2.5 mm 3
After test Top 30 mm 20.2 - -5.0mm 5
Totaf sample 194 - BOTTOM | - 2.5 mm -
Field values 17 4 - -5.0 mm -]
Standard eampaction 18.0 1.73
TEST METHOD: AS12896.1.1. CBR Test. TESTED BY- 8J
AS1289.2.1.1 Qven Moisture Content CHECKED BY: DE
LABORATORY - Brishane 1289 REPORT No: B03-444 SIGNED:
D.A.ELDER
This Laboratory is accredited by
the National Association of Testing
Autharities, Austrafia. The testfs) ’ ’ D Ougias Partners
reported hergin have been " ,
performed in accordance with its Geotechnics « Enviranment + Groundwater
ferms of accreditation. This

document shall not be reproduced
except in full.
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RESULT OF CALIFORNIA BEARING RATIO TEST

CLIENT : LENSWORTH GRQUP LTD DATE : 24/7/03
PROJECT ; ASS & PRELIMINARY GEQTECHNICAL INVESTIGATION  PROJECT No, : 33454A
LOCATION ; 2 - 32 & 34 NOLAN DRIVE, MORAYFIELD DATE OF TESTING: 14/7/03
TEST LOCATION : TP28 DEPTH: 0.4-08m
CBRTEST
1400
1200
1000 |-
Z 8o
Q
o
2 so00
400
200
0
0 1 2 3 4 5 6 7 8 9 10 1t 12 13
PENETRATION mm
DESCRIPTION : SILTY CLAY
PREPARATION ; Remoulded to approximate 100% Standard Maximum Dry Density and Optimum Moisture
Content and soaked for 4 days.
LEVEL CF COMPACTION: 100.1 % SURCHARGE : 4.5 kg SWELL: 1 1%
CONDITION MOISTURE DRY DENSITY
CONTENT % tim3 RESULTS
Al compaction 233 1.61 TYPE PENETRATION CeR
After sosking 24.9 1.60 TOP ~2.5 mm 5
After test Top 30 mm 25.9 - -5.0 mm 5
Total sample 247 - BOTTOM| - 2.5 mm
Field values 235 - - 5.0 mm -
Standard compaction 23.0 1.61

TEST METHOD: AS12896.1.1. CBR Test.
AS1289.2.1.1 Oven Moaisture Content

TESTED BY: SJ
CHECKED BY: DE

LABORATORY - Brisbane 1289 REPCRT No: B03-445 SIGNED:
DAELDER
1"1his Laberatory is accredited by
the Mational Association of Testing
Authorities, Australia. The test(s) ( P B@ugi 35 P aﬂ” tﬂ@f S
reporied herein have been

performed in accordance with its
lerms of accreditation. This
document shafl not be reproduced
except in full,

tiectechnics + Environment - Groundwater
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RESULT OF CALIFORNIA BEARING RATIO TEST

CLIENT : LENSWORTH GROUP LTD

DATE : 21/7/03
PROJECT : ASS & PRELIMINARY GEOTECHNICAL INVESTIGATION  PROJECT No. : 33454A
LOCATION : 2 - 32 & 34 NOLAN DRIVE, MORAYFIELD DATE OF TESTING: 14/7/03
TEST LOCATION : TP35 DEPTH: 0508m
CBR TEST
1400
1200
1000
Z 800
fos
<
9 eoo |
400
200
o
0 i 3 4 & 7 9 11 12 i3
PENETRATION mm
DESCRIPTION : SILTY CLAY
PREPARATICN : Remoulded to approximate 100% Standard Maximum Dry Density and Optimum Moisture
Content and soaked for 4 days.
LLEVEL OF COMPACTION: 1004 % SURCHARGE : 4.5 kg SWELL: 1 1%
CONDITION MOISTURE DRY DENSITY
CONTENT % tn3 RESULTS
At compaction 19.4 1.68 TYPE PENETRATION CBR
After scaking 219 1.66 TOP -2.5mm 5.0
After test Top 30 mm 22.0 - - 5.0 mm 4.5
Total sampte 21.5 - BOTTOM | - 2.5 mm -
Field values 22.5 - -5.0mm -
Standard compaction 20.0 1.67

TESTMETHOD: AS12896.1.1. CBR Test.
AS1288.2.1.1 Oven Moisture Content

LABCRATORY - Brisbane 1289

axcept in full,

REPORT No: B03-448

This Laboratory is accredited by
Ihe National Association of Testing
Authorities, Australia, The test(s)
reported herein have been
performed in agcordance with iis
terms of accreditation.
dogument shalt not be repraduced

Thls

TESTED BY" SJ
CHECKED BY: DE

SIGNED: ﬁyﬂg

D.AELDER

| 1 Douglas Partners

featachnics - Envirpament - Groundwater




L } L ;

/

e Ty

| i

s R

R

T

—

)

RESULT OF CALIFORNIA BEARING RATIO TEST

CLIENT : LENSWORTH GROUP LTD DATE : 21/7/03
PROJECT : ASS & PRELIMINARY GEOTECHNICAL INVESTIGATION  PROJECT No. : 334544
LOCATION : 2- 32 & 34 NOLAN DRIVE, MORAYFIELD DATE OF TESTING: 14/7/03
TEST LOCATION : TP37 DEPTH: 0.5-0.9m
CBR TEST
800
700
800
500
=2
g 400
a
-
300
200
100
04
0 i 2 3 4 5 5 7 8 9 i 11 12 i3
FENETRATION mm
DESCRIPTION ; SILTY CLAY
PREPARATION : Remoulded to approximate 100% Standard Maximum Dry Density and Optimum Mo:sture
Content and soaked for 4 days.
LEVEL CF COMPACTION: 99.6 % SURCHARGE : 4.5 kg SWELL: 3.4%
CONDITION ' MOISTURE DRY DENSITY
CONTENT % tm3 RESULTS
At compaciion 23.2 1.57 TYPE PENETRATION CBR
After soaking 28.2 1.52 TOP -2.5 mm 3.0
After test Top 30 mm 28.0 - -5.0 mm 3.0
Total sample 28.4 - BOTTOM| - 2.5 mm -
Field values 25.5 - - 5.0 mm -
Standard compaction 24.5 1.58
TEST METHOD: AS12896.1.1. CBR Test. TESTED 8Y: SJ
AS51289.2.1,1 Oven Moisture Content CHECKED BY: DE
LABORATORY - Brisbane 1289 REPORT No: B03-447 SIGNED:

DO

D.AELDER

reported  herein

excep! in full.

This Laboralery is accredited by
the National Association of Testing
Authorities, Australiz. The test(s)
have been
perfermed in accordance with is
terms of accreditation.

! This
document shalt not be reproduced

(/)] Douglas Partners

Geclechnics » Environment » Groundwater
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RESULTS OF COMPACTION TESTS

CLTIENT LENSWCARTH GROUP LTD
PROJECT AS5 & PRELIMINARY GEOTECHNICAL
INVESTIGATION

LOCATION 2-32 & 34 NOLAN DRIVE, MOBRAYFIELD

1.76 i i j \0% Drl :
{ ir Y¥oids |

175 —— T
P | |

1.74 —i ) a—
N o

mE 173_'"i {""‘“: ‘ i

~ . :

© tel i TN

; AT I\

b 1.71 : \

: / \

8 1.70 \\

o 1.89 /

: / 4\
1.68 - \\
1.67 - \ \\
1.66 !

14 15 16 17 18 19 20 21 22 23 24
Moisture Content ¥
354h D% '5
Air Moids
1.63 [~ f-=- - \
1.B62 \
mE 1.61 f""“g-\\ A
5 AN\
1.60

> /. N

s 1.58 }— o A

in

& 1.%8 / \\

S / A\

. .

1.57 |-

S / \
1.56 A/ \\ \\
1.54 / I ? \

TEST METHCD

LABORATORY

18°%20 21 22 23 24 25 2B

Moisture Content

AS1289.5.1.1
(Standard)

Brisbane 1289 REPOAT Ng

This Laboratory is accredied by
the National Association of Testing
Authorities, Australia, The lest(s)
reported herein have been

periermed in aceordance wilh its

lerms of acereditation. This

" document shall ot be reproduced

execept in full,

27 28 28
%

BG3-442

DATE 21/67/2003
PROJECT No. 334544
TEST LOC. TP 256
DEPTH 0.3-0.8 m
DESCRIPTION

SANDY SILTY CLAY

SPECIFIC GRAVITY
{Assumed) 2.65

Particles >1Smm -

FIELD MDISTURE
CONTENT -

OFTIMUM MOISTURE
CONTENT

MAXIMUM DRY
DENSITY

18.0 %

1.73 t/m?3

TEST LOC,
DEFTH

OESCRIPTION
SILTY CLAY

" 28
0.4-0.8 m

SPECIFIC GRAVITY
(Assumed) 2.70

Particles >1%mm -

FIELD MOISTURE
CONTENT -

OPTIMUM MOISTURE
CONTENT

MAXIMUM DRY
DENSITY

23.0 %

1.61 t/m>

TESTED SdJ
CHECKED DE

DK

D. A. ELDER

SIGNED

(/)] Dougias Partners

Geotechnics - Envirgnment - Groundwater
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CLIENT
PROJECT
LOCATION
1
1
1
N
+J
1
23
g 1
73]
g 1
[
& 1
]
1
1
1
1
1
1
mE 1
~
)
1
28
ot 1
w
2 1
]
o i
(]

.74 T
.72

.70 \\\
.68

N

BB f- //p \\\

.B4
.B2
.60 -
.58
als)

.54

.62 \O %
.61

\
|- \
£
1)

.54 (/

.53 .
RN

22 23 24 25 26 27 28 29 30

RESULTS OF COMPACTION

LENSWORTH GROUP LTD

ASS & PRELIMINARY GEOTECHNICAL

INVESTIGATION

2-32 & 34 NOLAN DRIVE, MDRAYFIELD

i \\AnL V0ids '

\
A
A\

A\

A
\\

\\ N\

N

15 17 18 19 20 21

22 23 24 25 26

Mpoisture Content %

Al

r Vgids

58 e

®

A\

A

A

20 2t

Moisture Content %

TEST METHOD AS12B9.5.4.1

LABORATORY

{Standard)

Brisbane 1289

This Laboratory Is aceredited by
the National Association of Testing
Authorities, Australia. The test(s)
reported herein have been
H performed in accordance with ils
| terms of accreditation. This
decument shall not be reproduced
excapt in full.

REPOHT Ng

B03-443

TESTS

DATE 21/07/2003
PROJECT Nc. 33454a
TEST LOC. TP 35
QEPTH 0.5~0.8 m
DESCRIPTICN

SILTY CLAY

SPECIFIC GRAVITY
(Assumed) 2.65

Particles >18mm -

FIELD MOISTURE
CONTENT -

OPTIMUM MOISTURE
CONTENT

MAXTIMUM DRY
DENSTITY

20 0 %

1.67 t/m3

™™ 37
0.5-0.9 m

TEST LOGC.
DERPTH

DESCRIPTION
SILTY CLAY

SPECIFIC GRAVITY
(Assumed) 2 70

FParticles >19mm -

FIELD MOISTURE
CONTENT -

OPTIMUM MOISTURE
CONTENT

MAXIMUM DRY
DENSITY

24.5 %

1.58 t/m>

TESTED SJ
CHECKED OE

o)

0. A. ELDER

SIGNED

Douglas Paritners

Geotechinfcs - Environment - Groundwaler




Bio-Track
Acid Sulphate Test Results

LBH Series (Coffey Geotechnics)



A.S.S. SOIL TEST SCREEN REPORT

’ Bio-Track

~Refer to attached notes for analytical methods. Analysis By: Bio-Track Pty Lid

ABN 51 056 237 275
. Mt. Glorious Road
Highwvale, Brithane, Australia, 4520

J Ph. 07 3289 7170 Fx. 07 3289 7155
vood

"ATE OF REPORT 20 NOVEMBER 2006 Page 1 of 2 Report Pages.
E LIENT NAME THEO GERRITSEN
L JLIENT FIRM COFFEY GEDTECHNICSS PTY LTD YOUR PRCJECT/JOB REFERENCE GN18347AB

CLIENT ADDRESS PO BOX 108 SALISBURY QLD 4107

RUJEC? NAME GN18367AB SAMPLING DATE 27-31/10/06

; UMBER OF SAMPLES 48 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE STUDY
! MCKAGING SAMPLES LABELLED - INTACT - BAGGED - STORED ON iCE

SAMPLES DISPOSED ON 1/3/2007 )

LOG-IK DATE 13 NOVEMBER 2006 LAB REF.  LR13116.431

-
i
|
(..EST METHODOLOGY FOR pH_f AND pH_fox AS PER QASSIT 2004 Lahoratory Methods. Indicatiens based on pH data only.
BATE: O=none T=slight 2=moderate 3=high 4=very high (steam evolved) visual observation at 0-5 minutes.

MP: Surface temperature rise (/C) oxidised sample at 5 minutes.

LSAMPLE 1D Upper tower (m) pH f pH fox change RATE TEMP  INDICATION

[ BH 1 0.25 43 3.5 -0.8 2 1 Low sulphide
| BH 1 0.50 4.4 3.8 -0.6 2 2 low sulphide
LaBH 1 0.75 4.4 3.6 -0.8 2 2 low sulphide
LBH 1 1.00 4.5 3.4 -1, 2 2 tow TAA & moderate TPA
~-BH 1 1.25 4.5 3.5 -1.0 2 1 low TAA
| BN 1.50 4.5 3.5 -1.0 2 1 Low TAA
| BH 1 1.75 4.7 43 0.4 2 1 low TAA & low sulphide
LBH 1 2.00 4,7 3.6 -1.1 2 2 low TAA
LEH 1 2.25 4.8 3.7 -1.1 2 1 low TAA
f‘ﬁH 1 2.50 5.0 3.3 -1.7 2 1 Low TAA & moderate TPA
| BH 1 2.75 5.0 3.3 -1.7 2 1 low TAA & moderate TPA
LK1 3.00 5.1 4.3 -0.8 0 1 tow TAA & (ow sulphide
LBH 2 0.25 4.3 2.9 -t1.4 0 2 moderate TPA
(“ H?2 0.50 4.4 3.0 -1.4 0 2 moderate TPA
H2 0.75 4.4 3.2 1.2 0 1 moderate TPA
L_hn 2 1.00 4.5 3.5 -1,0 0 1 Low TAA
{BH 2 1.25 4.5 3.5 -1.0 ¢ 1 low TAA
LBH 2 1.50 4.5 3.6 -0.9 0 2 low TAA & low sulphide
T BH 2 1.75 4.7 3.4 -1.3 0 1 low TAA & moderate TPA
| B 2 2.00 5.0 3.7 -1.3 1 2 low TAA
Lhy 2 2.25 4.9 3.4 -1.5 0 2 low TAA & moderate TPA
LBH 2 2.50 4,9 3.2  -1.7 0 2 low TAA & moderate TPA
erH 2 2.75 5.0 3.3 -1.7 0 1 low TAA & moderate TPA
| 8H 2 3.00 4,5 3.2 -1.3 1 2 low TAA & moderate TPA
| B3 0.25 5.2 3.5 -1.7 1 3 low TAA
LBH 3 0.50 5.1 3.5 -1.6 0 2 low TAA
LBH 3 0.75 5.1 3.8 -1.3 1] 2 Low TAA
“BH 3 1.00 5.2 3.9 -1.3 1] 2 Llow TAA
[ BH 3 1.25 5.2 3.9 -1.3 0 2 Low TAA
-=BH 3 1.50 5.2 4.1 -1.1 0 2 low TAA
LBH 3 1.75 5.3 3.4  -1.9 1 3 low TAA & moderate TPA
L§H 3 2.00 5.3 4.0 -1.3 2 1 low TAA
BH 3 2.25 5.3 3.8 -1.5 1 2 Low TAA
i BH 3 2.50 5.4 3.7 -1.7 0 2 low TAA
LBH 3 2.75 5.2 3.9 -1.3 2 2 Low TAA
LBH 3 3.00 5.1 4.1 -1.0 2 0 Llaw TAA
: a.25 3.7 3.2 -0.5 2 3 moderate TPA & low sulphide
| BH 4 0.50 6.1 2.3 1.8 1 3 high TPA
w3l 4 0.75 3.8 2.4 -1.4 1 2 high TPA
LBH 4 1.00 3.7 2.4 -1.3 1 1 high TPA
rLgH 4 1.25 3.8 2.5 -1.3 o] 3 moderate TPA
\ 3H & 1.50 4.2 2.7 -1.5 1 2 moclerate TPA
{ BH & 1.75 4.1 3.1 -1.0 1 2 moderate TPA
LBH 4 2.00 4.2 3.4 -0.8 1 2 moderate TPA & low sulphide
LBH 4 2.25 4.4 3.3 -1.1 1 2 moderate TPA
BH 4 2.50 4.4 3.5 -0.9 1 2 Llow sulphide
A 2.75 3.6 2.9 -0.7 1 1 moderate TPA % Low sulphide
Stgnato For and behalf of Bio-Track Pty Ltd
e / AZAW v Pape 1
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A.8.5. SOIL TEST SCREEN REPORT

} Bio-Track

~Refer to attached notes for analytical methods. Analysis By: Bio-Track Pty Ltd

ABN 91 056 237 275

Mt. Glerious Road

Highvale, Brisbane, Australia, 4520
i Ph, 07 3289 7179 Fx. 07 3289 7155

"IATE OF REPQORT 20 NOVEMBER 2006 Page 2 of 2 Report Pages.
EFIENT NAME THEDO GERRITSEN

—JLIENT FIRM COFFEY GEOTECHNICSS PTY LTD YCUR PROJECT/JOB REFERENCE GN18367AB

CLIENT ADDRESS PO BOX 108 SALISBURY aLD 4107

~PROJECT NAME GN18367AB  SAMPLING DATE 27-31/10/06

' LMBER OF SAMPLES 48 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE STUDY

L!ACKAGING SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE

SAMPLES DISPOSED ON 1/3/2007

LOG-IN DATE 13 NOVEMBER 2006 LAB REF. LR13116.431

. |
|

_.EST METHODOLOGY FOR pH_f AND pM_fox AS PER QASSIT 2004 Laboratory Methods. Indications based on pH data only.
RATE: O=none 1=slight 2=mocderate 3zhigh 4=very high (steam evolved) wvisual observation at 0-5 minutes.

MP: Surface temperature rise ('C} oxidised sample at 5 minutes.

[
L_S;!\MPE.E ID Upper Lower (m) pH_f pH_fox change RATE TEMP  INDICATION

!':|BH 4 3.00 3.9 2.8 -1.1 1 1 moderate TPA

M

[

7]

C_ 1 L

3 3

3

f

Signatory /) m For and behalf of Bio-Track Pty Ltd
- : Page 2




A.S.S. SOIL TEST SCREEN REPORT

—’ Bio-Track

Refer to attached notes for analytical methods. Analysis By: Bio-Track Pty Ltd

: ABN 91 056 237 275
— Mt. Glorious Road

Highvale, Brishane, Austratia, 4520

ﬂ Ph. 07 3289 7179 Fx. 07 3289 7155
|
~NATE OF REPORT 20 NOVEMBER 2006 Page 1 of 1 Report Pages.
| [LIENT NAME THED GERRITSEN
| JLIENT FIRM CCFFEY GEOTECHNICSS PTY LTD YOUR PROJECT/JOB REFERENCE GN18367AB
CLIENT ADDRESS PO BOX 108 SALISBURY QLD 4107
PROJECT NAME GN18367A8 SAMPLING DATE 1711706
[TJUMBER OF SAMPLES 37 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE STUDY
::FCKAGING SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
LJAMPLES DISPOSED ON 1/3/2007
LOG-IN DATE 13 NOVEMBER 2006 LAB REF. LR13116.43%9

[]EST METHCDOLOGY FGR pH_f AND pH_fox AS PER QASSIT 2004 Laboratory Methods. Indications based on pH data only.
RATE: O=none 1=slight 2=moderate 3=high 4=very high (steam evolved} visual observation at 0-5 minutes.
MP: Surface temperature rise (‘C) oxidised sample at 5 minutes.

“SAMPLE ID Upper Lower (m) pH_f pH fox change RATE TEMP  INDICATION
~BH 5 0.25 6.1 2,2 -3.9 4 7 law TAA & high TPA & high sulphide/low buffer
BH 5 0.50 5.9 2.8 -3.1 4 1 low TAA & mederate TPA & high sulphide/low buffer
BH 5 0.75 6.1 1.9 -4.2 4 3 low TAA & high TPA & high sulphide/low buffer
LBH 5 1.0 6.2 1.9 -4.3 3 0 Low TAA & high TPA & high sulphide/low buffer
LBH 5 1.25 5.6 2.8 -2.8 3 2 low TAA & moderate TPA & sulphide possible
BH 5 1.5 5. 2.0 -3.9 3 1 low TAA & high TPA & high sulphide/iow buffer
BH 5 1.75 5.9 2.2 -3.7 3 2 low TAA & high TPA & high sulphide/low buffer
“BH 5 . 2.0 6.1 1.7 -4.4 4 3 lew TAA & high TPA & high sulphide/low buffer
LBE 5 2.25 5.8 1.6 -4.2 2 8 law TAA & high TPA & high sulphide/low buffer
~BH 5 2.5 5.6 2.0 -3.6 4 1 low TAA & high TPA & high sulphide/low buffer
; BH 5 2.75 5.9 1.7 -4.2 ] 4 Low TAA & high TPA & high sulphide/low buffer
L_ﬁH 5 3.0 59 2.3 -3.6 4 4 low TAA & high TPA & high sulphide/low buffer
LBH 5 3.45 6.1 1.8 -4.,3 3 11 low TAA & high TPA & high sulphide/low buffer
LBH & 0.25 4.8 2.3 -2.5 3 7 low TAA & high TPA & sulphide possible
[TBH 6 0.5 4.7 2.7 -2.0 3 1 low TAA & moderate TPA
! EH 6 0.75 4.8 2.4 2.4 3 3 low TAA & high TPA & sulphide possible
Lean 6 1.0 5.1 2.8 -2.3 3 3 low TAA & moderate TPA & sulphide possible
LBH & 1.25 5.3 3.1 -2.2 2 4 Low TAA & moderate TPA & sulphide possible
F-BH & 1.5 5.1 2.6 -2.5 3 1 tow TAA & moderate TPA & sulphide possible
H 6 1.75 4.5 1.8 2.7 3 7 low TAA & high TPA & sulphide possible
H 6 2.0 L6 2.0 -2.6 3 4 low TAA & high TPA & sulphide possible
_oH 6 2.25 4.9 2.2 -2.7 4 2 low TAA & high TPA & sulphide possible
LBH 6 2.5 5.2 2.8 -2.4 4 1 low TAA & moderate TPA & sulphide possible
[ BH 6 2.75 5.2 2.6 -2.6 4 1 low TAA & moderate TPA & sulphide possible
3H & 3.0 5.1 2.4 -2.7 4 2 low TAA & high TPA & sulphide possible
B 9 0.25 4.9 3.2 -1.7 1 2 tow TAA & moderate TPA
LBH 9 0.5 4.9 3.8 -1.1 1 1 Low TAA
fLEH 9 0.75 4.9 2.9 -2.0 1 2 low TAA & moderate TPA
B9 1.0 4.8 356 1.2 1 1 low TAA
| BH 9 1.25 4.9 4.1 -0.8 1 4 low TAA & Low sulphide
LBH 9 1.5 4.9 4.1 -0.B 0 1 low TAA & low sulphide
LEH 9 1.75 £.9 4.1 -0.8 0 3 low TAA & low sulphide
3H 9 2.0 5.0 4,0 ~-1.0 1 4 low TAA
3 9 2.25 5.1 4.1 -1.0 1 4 Low TAA
cBH 9 2.5 5.1 4.1 -1.0 1 3 Low TAA
LBH 9 2.75 4.9 4.4 -0.5 1 2 low TAA & low sulphide
9 3.0 4.9 4.1 -0.8 1 2 tow TAA & low sulphide

1

Signatory / MVD For and behalf of Bio-Track Pty Ltd
- - . Page 1
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Bio-Track
Acid Sulphate Test Results

TPC Series (Coffey Geotechnics)



( l' A.S.8. SOIL TEST SCREEN REPORT

Refer to attached notes for analytical methods. Analysis By: Bio-Track Pty Lid

ABN 91 056 237 275
. Mt. Gloricus Road

Highvale, Brisbane, Australia, 4520
Fh. 07 3289 7179 Fx. 07 3289 7155

" | DATE OF REPORT ~ 18 DECEMBER 2006 Page 1 of 1 Report Pages.
) CLIENT NAME MR KARL MUNIZ
CLIENT FIRM COFFEY GEOTECHNICSS PTY LTD  YOUR PROJECT/JOB REFERENCE GEONATH 18367 AC
~ CLIENT ADDRESS PO BOX 108 SALISBURY QLD 4107
PROJECT NAME GEONATH 18367 AC  SAMPLING DATE 11/12/6
.| MUMBER OF SAMPLES 11 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE STUDY
PACKAGING SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPLES DISPOSED ON  1/4/2007
i) LOG-IN DATE 13 DECEMBER 2006 LAB REF. LR13126.530
I
I

)

|

TEST METHODOLOGY FOR pH_f AND pH_fox AS PER QASSIT 2004 Laboratory Methods. Indications based on pH data only.
- RATE: O=none 1=slight 2=moderate 3=high 4=very high (stesm evolved) visual observation at 0-5 minutes.
aTEMP: Surface temperature rise {/C) oxidised sample at 5 minutes.
o)

)

'
I

SAMPLE ID Upper Lawer {m} pH_f pH_fox change RATE TEMP  INDICATION

PITP I 1.2 6.6 5.7 -0.9 0 6 no TAA & low TPA & low sulphide
TP 102 1.3 4,8 3.9 -0,9 1 ] low TAA & tow sulphide
™ 103 1.2 4.2 33 -0.9 1 2 moderate TPA & low sulphide
TP 104 1.0 4.0 2.6 -~1.4 2 [} moderate TPA

TP 105 1.2 3.9 2.6 -1.3 2 3 moderate TPA

[’TP 06 1.2 5.8 2.8 -3.0 3 13 tow TAA & moderate TPA & sulphide possibie
TP 107 1.1 4.2 3.3 -0.% 4 3 moderate TPA & low sulphide
TP 108 1.0 4.3 3.1 1.2 1 1 moderate TPA
TP 109 0.6 4.3 2.6 -1.7 1 3 moderate TPA

“(te 110 0.9 4.6 3.6 1,2 2 5 low TAA & moderate TPA

TR T 0.9 4.6 3.6 -1.2 0 & low TAA & moderate TPA

s S ahents B el R ol

(]

LI Signatory / } : / Z D For and behalf of Bio-Track Pty Ltd
. Page 1
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A.S.S. SOIL TEST SCREEN REPORT

Bio-Track

Refer te attached notes for apalytical methods. Analysis By: Bio-Track Pty Ltd

ABN 91 056 237 275

Mt. Gloricus Road

HMiglvale, Brishane, Australiz, 4520
Ph, 07 3289 7179 Fx. 07 3289 7155

DATE OF REPORT 18 DECEMBER 2006 Page 1 of 1 Report Pages.
CLIENT NAWE MR KARL MUNIZ

CLIENT FIRM COFFEY GEOTECHNICSS PTY LYb YOUR PROJECT/JOB REFERENCE GEONATH 18367 AC

CLIENT ADDRESS PO BOX 108 SALISBURY alb 4107

PROJECT NAME GEDNATH 18367 AC  SAMPLING DATE 11/12/6

NUMBER OF SAMPLES 11 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE $TUDY

PACKAGING SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN IMSULATED PACKAGING

SAMPLES DISPOSED oN  1/4/2007

LOG-IN DATE 13 DECEMBER 2006 LAB REF. LRT3126.530

TEST METHODOLOGY FOR pH_f AND pH_fox AS PER QASSIT 2004 Lasboratory Metheds, Indications based on pH data only.
RATE: 0O=none 1=slight 2=moderate 3=high 4=very high (steam evolved) visual observation at 0-5 minutes.
TEMP: Surface temperature rise (‘C) oxidised sample at 5 minutes.

SAMPLE ID Upper Lower {m} pH f pH_fox change RATE TEMP  INDICATION

TP 101 1.2 6.6 5.7 ~-0.9 o [ no TAA & low TPA & low sulphide

1P 102 1.3 4.8 3.9 -0.¢ 1 0 low TAA & Llow sulphide

P 103 1.2 4.2 3.3 -0.%9 1 2 moclerate TPA & low sulphide

TP 104 1.0 4.0 2.6 -1.4 2 & moderate TPA

TP 105 1.2 3.9 2.6 -1.3 2 3 moderate TPA

TP 104 1.2 5.8 2.8 3.0 3 13 low TAA & mederate TPA & sulphide possible
TP 107 1.1 4.2 3.3 -0.9 4 31 moderate TPA & tow sulphide

TP 108 1.0 £.3 3.1 -1.2 1 1 moderate TPA

P 109 0.6 £3 2.6 1,7 1 3 moderate TPA

P11 079 L R T S Y 2 3 IO TAR & moderaté TPA -
w11 - 0,9 4.6 3.4 1.2 0 6 low TAA & moderate TPA

Signatory / For and behalf of Bio-Track Pty Ltd Page 1
. 22{ ,ZD age




A.S.S. SOIL TEST SCREEN REPORT

Refer to attached notes for analytical methods. Anpalysis By: Bie-Track Pty Ltd

Bic-Track

ABN 91 056 237 275

iz Glorions Road

Higlwvale, Brisbane, Australin, 4520
Ph. G7 3289 7170 Fx. 07 3289 7155

DATE OF REPORT 18 DECEMBER 2006 Page 1 of 1 Report Pages.
CLIENT NAME MR KARL MUNIZ

CLIENT FIRM COFFEY GECTECHNICSS PYTY LTD YOUR PROJECT/JOB REFERENCE GECLNATH 20070 AA

CLIENT ADDRESS PO BOX 108 SALISBURY &LD 4107

FROJECT MAME GEOLNATH 20070 AA SAMPLING DATE 29-30/11/6

NUMBER OF SAMPLES 11 SAMPLE TYPE SOIL SAMPLE FOR ACID SULFATE STUDY

PACKAGING SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING

SAMPLES DISPOSED ON  1/4/72007

LOG~IN DATE 11 DECEMBER 2006 LAB REF. LR11126.581

TEST METHODOLOGY FOR pH_f AND pH_fox AS PER GASSIT 2004 Laboratory Methods. Indications based on pH data only.
RATE: O=none 1=slight 2=moderate 3=high 4=very high (steam evolved} visual observation at 0-5 minutes.
TEMP: Surface temperature rise (’/C) oxidised sample at 5 minutes.

SAMPLE ID Upper Lower (m) pH f pH_fox change RATE TEMP  INDICATION

EN TP1 0.3 0.5 4.6 2.8 ~-1.8 3 3 low TAA & moderate TPA

EN TP2 0.4 0.7 6.5 3.8 -2.7 & 6 Low TAA & sulphide possible
EN TP 3 G.8 1.0 4.8 2.9 -1.9 1 1 Low TAA & moderate TPA

EN TP 5 0.2 0.4 5.0 3.3 1.7 0 1 laow TAA & moderate TPA

EN TP6 0.4 0.6 4.4 3.7 -0.7 0 1 low sulphide

AM TP 1 0.3 0.5 4.8 2.8 -2.0 & 23 low TAA & moderate TPA

AN TPZ2 0.5 0.8 7.8 5.5 -23 4 9 no TAA & Low TPA & sulphide possible
AM TP3 0.6 0.8 44 3.9 -0.5 o 1 low sulphide

AM TP4 0.6 0.8 4.7 4.1 -0.6 0 1 tow TAA & low sulphide

A TPS -3 To5 LU 3G 0.8 1 1) moclerate TPA & low sUlphide
TP 6 0.5 0.8 3.9 3.7 -B.2 0 0 low sulphide

Signatory /) Ez f : z;D For and behalf of Bio-Track Pty Led

Pare 1
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] CERTIFICATE OF ANALYSIS

q CONTACT: MR A LUPTON BATCH: AEB56753

" CLIENT: DOUGLAS PARTNERS PTY LTD SUB BATCH: 0 ;

1 ADDRESS: LABORATORY: BRISBANE
DATE RECEIVED: 15/07/2003

433 MONTAGUE ROAD .

- WEST END QLD 4101 DATE COMPLETED: 23/07/2003

| SAMPLE TYPE: SOIL

f’} ORDER No.. 43162 No. of SAMPLES: 21

PROJECT:  33454A -

COMMENTS

Results apply to sample(s) as submitted, POCAS as per method of Ahern
et al (1998}. Results expressed as mole H+/tonne. Chremium Reducible
Sulphur as per Method 22B ASSMAC Laboratory Methods Guidelines,
August 1898, This batch supersedes ER56753.

—

NOTES

This is the Final Report and supersedes any prefiminary reports with this batch number.
Alf pages of this report have been checked and approved for release,

ISSUING LABORATORY: BRISBANE

ﬂ Address Phone: 61-7-3243 7222
' 32 Shand Street
Fax:  61-7-3243 7218
Stafford QLD 4053 ax : _
™ Australia Email: michasl.heery@alssnviro.com

“ Signatary L%;C‘I J

E
.
i

- [ }

T LABORATORIES Hand
L

AUSTRALASIA AMERICAS Nf\TA Accredited Laberatory Number 825
. Brisbane Hong Kong Vancouver Site: BRISBANE
[ Meiboume Singapore Santiago This Laboratory is odtradited by, ibe. Watipnal
| Sydney Kuale Lumpur Anfofagasia Assosiaiion of Tesling Autwrities;? Austalia, The
. _Newcasfle Bogor Lima GRS "a",.‘:oi_'_té_d_l' l'{?’?‘&_‘f[l_"flﬂ’li![ ::65_1?%31;‘!? Teg in
. - sillt HE5S of-Beos £ . -4
Auckiand Murmbai Pt ok b i kbt A
g Tistralian Laboratory Services Ply Lid (ABN 84 009 936 029) Page 1 of 5

A Campbell Brothers Limiled Company
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Test Results for Acid Sulphate Soils

TP Series (Douglas Partners)
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FIELD SCREENING TEST RESULTS FOR ACID SULFATE SOILS
Ref: Qld ASS Sampling and Testing Guidelines, 1998

PROJECT: ASS & Preliminary Geotechnical Investigation PROJECT NO: 334544
CLIENT: LENSWORTH GROUPLTD STORAGE: Frozen
SAMPLING METHOD: DATE TESTED: 07-07-03
DATE SAMPLED: 03-07-03 TESTED BY: ACL
SAMPLE IDENTIFICATION pH: PHeox ApH REACTION *
TP32 0.5m 51 2.8 2.2 2
1.0m 56 3.1 25 2
1.5 m 5.2 3.1 2.1 2
2.0m 4.5 3.5 1.0 2
TP33 0.5m 52 3.2 2.0 2 — organic
1.0m 7.6 7.8 0.0 3
1.6 m 8.2 8.0 0.2 3
20m 7.9 5,9 2.0 2
TRP34 0.5m 5.4 3.0 24 2 —organic
1.0m 6.6 3.9 2.7 2
1.6m 7.3 7.4 0.0 3
20m 8.1 7.9 0.2 4
TP35 0.8 m 5.7 2.7 3.0 2 — organic
1.0m 6.6 4.5 2.1 2
1.5m 6.6 4.6 2.0 2
2.0m 7.5 6.2 1.3 3
TP36 0.5 m 5.8 2.9 2.8 2
1.0m 6.5 4.2 2.3 z
1.5m 7.6 5.5 2.1 2
20m 7.9 7.8 01 2
TP37 0.5m 5.4 2.4 3.0 2
1.0m 5.4 3.6 1.8 2
1.5m 5.0 4.3 1.7 2
20m 6.4 4.9 15 2
Notes;

* Reaction Intensity:
(1) No Reaction

pHE: Field pH;

{2} Mild Reaction

(3} Vigorous Reaction

pHrox: Field pH after hydrogen peroxide oxidation;  ApH: pHe - pPHrFox

(4} Violent Reaction

CALIBRATION DETAILS

I

Standard Buffer pH 4
Standard Buffer pH 6.88

I‘_Ji Use by Date:  12/03
IZ( Use by Date:  12/03

pH Meter No: MC-81
pH of Hydrogen Percxide; 4.9

CHECKED:

L4 -7.063

’ NAME: ADAM LUPTON

SIGNED: % é{; 'Zé

(/)] Dougias Pariners

Geolechnios « Environment - Groundwaler




— FIELD SCREENING TEST RESULTS FOR ACID SULFATE SOILS
| { Ref: Qld ASS Sampling and Testing Guidelines, 1998

'"“ PROJECT: ASS & Preliminary Geotechnical Investigation PROJECT NO:__ 33454A
CLIENT:  LENSWORTH GROUP LTD STORAGE; Frozen
SAMPLING METHOD: DATE TESTED: 07-07-03
] DATE SAMPLED: 03-07-03 TESTED BY: _ ACL
" SAMPLE IDENTIFICATION pH: EHEox ApH REACTION *
I TP18 0.5m 53 1.8 3.7 2 - grganic
1.0m 5.7 4.0 1.7 2
f 1.5m 5.9 4.0 1.9 2
] 20m 5.0 3.2 1.8 2
P18 0.5m 5.8 1.4 4.4 2 — prganic
- 1.0m 4.1 2.1 2.0 2
J 15m 3.8 2.5 13 2
N 20m 40 . 2.8 1.2 2
J TP20 | 0.5m 5.1 2.0 3.1 2 — organic
1.0m 4.7 2.6 2.1 2
1.5m 51 2.7 2.4 2
i 20m 4.8 26 2.0 2
L TP21 0.5m 5.6 1.8 3.8 2
[ 1.0m 4.7 4.4 03 2
M 1.5 m 54 3.0 2.4 2
L TRP22 0.5m 5.1 1.9 32 2 — organic
- 1.0m 5.2 2.4 2.8 2
§ 1.5m 54 26 - 2.8 2 — organic
= TP23 0.5m . B3 1.9 4.4 2 - organic
" 1.0m 4.2 2.5 1.7 2
1.5m 4.2 2.6 1.6 2
N 2.0m 4.3 2.0 1.4 2
= TP24 0.5m 5.3 1.6 3.7 2 — organic
!LJ 1.0m 3.7 1.9 1.8 2
1.5m 3.4 1.6 1.8 2
( 2.0m 3.8 2.0 1.8 2
]
“J J
|
- Notes:
* Reaction Intensity:
q {1) No Reaction (2) Mild Reaction (3} Vigorous Reaction {4) Violent Reaction
L PHr: Field pH;  pHrox: Field pH after hydrogen percxide oxidation; ApH: pHE - pHrox

CALIBRATION DETAILS
Standard Buffer pH 4 Ei Use by Date: 12/03 pH Meter No: MC-81
Standard Buffer pH 6.88 Use by Date:  12/03 pH of Hydrogen Peroxide: 4.9

CHECKED: , 4 NAME: ADAM LUPTON SIGNED: Y 4’/74
L / e

(/)] Dougias Partners

Geolechiics » Envirentaent - Groundwalsr
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FIELD SCREENING TEST RESULTS FOR ACID SULFATE SOILS
Ref. Qld ASS Sampling and Testing Guidelines, 1998

PROJECT: ASS & Preliminary Geotechnical Investigation PROJECT NO:  33454A
CLIENT:  LENSWORTH GROUP LTD STORAGE: Frozen
SAMPLING METHOD: ’ DATE TESTED: 07-07-03
DATE SAMPLED: 03-07-03 TESTED BY: ACL
SAMPLE IDENTIFICATION pHx PHEox ApH REACTION *
TRP25 0.5m 4.2 2.9 1.3 4 - organic
1.0m 3.7 417 2.0 - 2 --
1.5m 3.6 1.7 1.9 2
2.0m 5.1 2.8 2.2 2
TP26 0.5m 4.7 2.7 2.0 2
1.0m 4.8 3.0 1.8 2
1.5m 4.5 2.8 1.7 2
20m 54 2.4 3.0 2
TP27 0.5m 5.8 3.2 28 2
1.0m 5.1 3.6 2.5 2
1.5 m 4.3 2.3 2.0 2
20m 5.2 28 2.4 2
TE28 3.56m 4.9 2.6 2.3 2
1.0m 4.3 2.7 1.6 2
1.5m 4.4 . 2.8 1.6 2
2.0m 5.4 3.2 3.2 2 - organic
TP29 0.5m 6.7 3.9 2.8 2
1.0m 5.4 2.9 2.5 2
i.5m 5.3 3.2 21 2
20m 59 2.8 3.0 2 — arganic
TP30 0.5m 52 26 2.6 2
1.0 m 4.3 2.8 23 2
i.5m 5.2 1.5 3.7 2
20m 5.6 2.8 3.0 2
TP31 0.5m 53 2.8 2.5 2
1.0m 4.9 3.2 1.7 2
1.5m 5.7 3.7 2.0 2
20m 4.4 1.6 _ 2.8 2 — organic
Notes:
* Reaction Intensity:
(1} No Reaction (2) Mild Reaction (3) Vigorous Reaction 4) Violent Reaction

PHe: Field pH;  pHrox: Field pH after hydrogen peroxide oxidation:  ApH: pHs - pHeox

CALIBRATION DETAILS

Standard Buffer pH 4 @/ Use by Date: 12/03 pH Meter No: MC-81
Standard Buffer pH 6.88 \Z{ Use by Date: 12/03 pH of Hydrogen Peroxide: 4.9
CHECKED: 5, ., J NAME: ADAM LUPTCN SIGNED: Y 4/7%

7

(/)] Dougias Partners

Geotechnics - Environment « Groandwator






