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Dear Sir

RE: PROPOSED RESIDENTIAL DEVELOPMENT

CORNER LAKE, WEST & MIDDLE STREETS, FORSTER

GEOTECHNICAL INVESTIGATION
Please find enclosed our report outlining the geotechnical investigations that were carried out at the
above site. The purpose of the investigation work described herein was to assess the geotechnical
issues regarding footing system design and basement wall construction / shoring and methods of de-

watering the site.

Further discussion on the uses and limitations of this report are presented in the attached document
‘Important Information about your Coffey Report .
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1. INTRODUCTION

This report presents the results of a geotechnical assessment carried out by Coffey Geosciences Pty Ltd
(Coffey) for the proposed residential development to be located on the corers of Lake, West and Middle
Streets, Forster and occupies an area of 12,340m2. A site survey plan was provided by Coastplan Consulting
Pty Ltd, which forms the basis of Drawing No TA01582/01-1.

The work was commissioned by Simon Carroll of Coastplan Consulting Pty Ltd.

The proposed development is understood to comprise the construction of a residential unit development
consisting of approximately 150 - 160 units broken into 5 buildings of 5 sloreys each with basement car
parking. It is assumed that the basement floor level will require excavation of approximately 2-3m below the
natural ground surface,

The purpose of the work was to provide recommendations on the following:
e Site preparation;

¢ Excavation conditions, including comments on suitable permanent and temporary support for
excavations and dewatering; :

e Alternative footing or piling types and founding levels, including recommendations as to allowable
bearing pressure and probable settlements;

- Special requirements for construction procedures and on-site drainage;

e The suitability of the site soils for use as fill and on fill construction procedures;

» Acid sulfate soil conditions and requirements for an acid sulfate soil management plan;
e On site stormwater disposal systems and dewatering.

The following report presents the results of field investigations and laboratory testing and provides discussion
and recommendations relevant to the above scope of work.

2.  FIELDWORK
21 General
The field investigations were carried out on 19 January 2006 and comprised the following:

e Four Cone Penetrometer Tests (CPT) to assess the subsurface conditions and suitable founding
stratum, to a maximum depth of 12.28m,;

» Drilling of five hand augered horeholes to identify soil types, obtain soil samples for acid sulfate
laboratory testing and perform infiltration testing ;

¢ Dynamic Cone Penetrometer Tests (DCP's) at each of the five hand augered locations;
« Field mapping of site features, CPT and borehole localions.

The field investigations were carried out in the full time presence of a Geotechnical Engineer from Coffey who
located the CPT and borehole locations, nominated sample depths and produced engineering field logs.
Falling Head infiltration and permeability testing was conducted adjacent to all boreholes. The engineering
logs are presented in Appendix A together with explanation sheets defining the terms and symbols used in
their preparation. The CPT and DCP results are also presented in Appendix A.
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Borehole and CPT test locations are indicated on Drawing No TA01582/01-1. Ground surface levels at the
borehole locations are shown on the logs. The levels were estimated from the contours shown on the
supplied survey drawing.

2.2 Infiltration Testing

Infiltration (falling head) testing was carried out at selected locations, adjacent to HA1, HA2, HA3, HA4 and
H5, as shown on Drawing No. TA01582/01-1. The results of the infiltration testing are presented in Appendix
A, and are summarised below;

TABLE 1 - RESULTS OF INFILTRATION TESTING

TEST HYDRAULIC CONDUCTIVITY DEPTH TO
LOCATION K (m ! day) WATER TABLE (m)
HA1 (INF1) 30.1 2.75
HA2 (INF2) 19.1 >3.5
HA3 (INF3) 437 >35
HA4 (INF4) 134 2.75
HAS (INF5) 135 3.05

3. SITE CONDITIONS
3.1 Surface Conditions

The site is located at the corners of Lake, West and Middle Streets, Forster and occupies a total plan area of
12,340mz. At the time of the field investigation, two small single storey brick buildings and a concrete slab
occupied these lots, as shown on Drawing No TA01582/01-1. The site is bounded by Lake Street to the north,
Middle Street and the Department of Education and Training to the south, West Street to the west and single
storey brick units and the Department of Education and Training to the east.

Topographically, the site is situated on the back slopes of a frontal dune behind Main Beach, with gentle
surface slopes towards the South and South-western boundaries of the lot. Drainage of the site was judged
to be via infiltration into the upper sandy soil layers, and via existing drains. At the time of the field
investigation, the site was vegetated by short grass with a few scattered medium sized to mature trees.
Trafficability of the site was good.

3.2 Subsurface Conditions

Based on the 1:250,000 Geological Series Map, the site is judged to be underlain by deep Quaternary
Alluvium comprising gravel, sand, silt and clay deposits. The typical subsurface profiles encountered are
summarised in Table 2.
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TABLE 2 - SUMMARY OF SOIL PROPERTIES
UNIT DESCRIPTION
1 SAND and Silty SAND, fine to medium grained, grey/dark grey, loose.
2 SAND, medium grained, varying density, generally dense (Indurated?).
3 SAND, medium grained, medium dense.
4 SAND, medium grained, dense to very dense.

Table 3 contains a summary of the distribution of the above units in the boreholes.
TABLE 3 - SUMMARY OF THE SOIL UNITS ENCOUNTERED AT EACH BOREHOLE LOCATION

CPT UNIT 1 UNIT 2 UNIT 3 UNIT 4
DEPTH IN METRES

CPT1 0.0-50 50-8.0 8.0 - 10.0 10.0 - 12.2

CPT2 0.0-6.4 6.4-7.2 72-80 80-87

CPT3 0.0-4.2 42-55 5565 6.5-6.7

CPT4 0.0-3.0 30-42 |  42-52 52-58

The water table was encountered in boreholes HA1, HA4 and HA5 at depths ranging between 2.75m and
3.05m below the existing surface level. Monitoring of water levels for adjacent developments has indicated
ground water levels generally ranging from RL 1.2m to RL 3.2m.

From previous experience in the area and the CPT results it is expected that a layer of indurated sand or
‘Coffee Rock” will be encountered at depths ranging between 2m to 7m below the existing surface level.
Previous investigations in the area indicate that the indurated sand is a layer of inconsistent density which
occurs at variable depths. The cone penetrometer test results from the current investigation also indicate the
variable nature of this layer (Unit 2), which is typically very dense at the upper surface, but of variable density
below this level dependent on the degree of induration and cementation of the sands.

The depths of CPT refusal for the current investigation are summarised in Table 4.
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TABLE 4 - DEPTH OF INVESTIGATION AT EACH CPT LOCATION
TEST LOCATION MAXIMUM DEPTH (m)
CPT1 12.28
CPT2 8.74
CPT3 6.68
CPT4 5.82

4. LABORATORY TESTING

Samples obtained during the field investigation were retumed to Coffey's NATA accredited Newcastle
Laboratory for testing. Samples not tested were stored for possible future reference and will be held for three
months prior to disposal. Samples selected for testing are discussed in Section 5.

5. DISCUSSION AND RECOMMENDATIONS

5.1 Acid Sulfate Soils Assessment

5.1.1 Scope of work
The Acid Sulfate Soils (ASS) assessment has involved the following steps:

* Reference to the Forster Acid Sulfate Soils Risk Map (1:25,000 scale, 1995 edition) published by the
Soil Conservation Service of NSW;

e Five hand augered boreholes were drilled to a maximum depth of 3.5m. Samples obtained were
tightly sealed in plastic bags, placed on ice in the field and maintained on ice during transport to
Coffey's NATA accredited Newcastle laboratory;

* pH and accelerated (Hydrogen Peroxide, H202) oxidation screening tests were performed on seven
samples recovered from the field, in accordance with laboratory test methods 21Af and 21Bf
presented in the ASSMAC Acid Sulfate Soil Manual (August 1998 and revisions);

The results of ASS screening laboratory testing are presented in Appendix B and are discussed in the
following pages.

5.1.2 Background information

Acid Sulfate Soils (ASS) are soils that contain significant concentrations of pyrite, which when exposed to
oxygen and in the presence of sufficient moisture oxidises, resulting in the generation of sulfuric acid.
Unoxidised pyritic soils are referred to as potential ASS. When the soils are exposed the oxidation of pyrite
occurs and sulfuric acids are generated, and the soils are said to be actual ASS.
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Pyritic soils typically form in waterlogged, saline sediments rich in iron and sulfate. Typical environments for
the formation of these soils include tidal flats, salt marshes and mangrove swamps below about RL 2m AHD.
They can also form as bottom sediments in coastal rivers and creeks.

Pyritic soils of concern on low lying NSW and coastal lands have mostly formed in the Holocene period (that is
10,000 years ago to present day), predominantly in the 7,000 years since the last rise in sea level. It is
generally considered pyritic soils that formed prior to the Holocene period (that is more than 10,000 years
ago) would already have oxidised and leached during periods of low sea level occurring at or around the time
of the ice ages.

5.1.3 Significance of ASS

Disturbance or poorly managed development or use of acid sulfate soils can generate significant amounts of
sulfuric acid, which can lower soil and water pH to extreme levels (generally <4) and produce acid salts,
resulting in high salinity.

The low pH, high salinity soils can reduce or altogether preclude vegetation growth and can produce
aggressive soil conditions which may be detrimental to concrete and steel components of structures,
foundations, pipelines and other engineering works.

Generation of acid conditions often releases aluminium, iron and other naturally occurring elements from the
otherwise stable soil matrices. High concentrations of some such elements, coupled with low pH and
alterations to salinity can be detrimental to aquatic life. In severe cases, affected waters can have detrimental
effect on aquatic ecosystems.

5.1.4 Acid Sulfate Soils Risk Map

Reference to the Acid Sulfate Soils Risk Map of Forster (Reference 9433s4) indicates the site has a low
probability of acid sulfate soils which if present, would be expected to occur at depths greater than 3m below
the ground surface. The map indicates the site to be underlain by windblown (Aeolian) sand deposits, and
sedimentary deposits associated with an estuarine tidal flat.

5.2 Screening Tests

Samples obtained during the field investigation were screened for the presence of actual and potential acid
sulfate soils using methods 21Af and 21Bf of the 1998 ASSMAC Guidelines. The test results are attached,
and revealed the following:

* pH values in 1:5 soil to distilled water mix ranging from 6.88 to 7.47. A pH of <4 in this test can
indicate the presence of actual ASS;

e pH values of soil in 30% H202 were between 4.76 and 5.09. A pH of <3 in this test can indicate the
presence of potential ASS;

* A maximum pH change of 2.51 after oxidation with H202 was recorded. Significant pH changes (>2)
after oxidation with H202 can indicate potential ASS:

» No visible effervescence was observed in the samples tested. Vigorous (effervescent) reactions with
oxidation in 30% H202 can indicate potential ASS;

» No obvious odours were released upon oxidation with H202. A sulphurous odour is often associated
with oxidising potential ASS;

e Temperatures of 23.7°C to 24.5°C were recorded in all H202 oxidation screening tests. Generally the
oxidation of significant quantities of pyrite in this test will elevate temperatures to >60 °C.



TA01582/01-AB-AB 6
20 February 2006

9.3 Laboratory Analysis
Laboratory test results attached, and are summarised in Table 5.
TABLE 5 - ACID SULFATE SOILS (ASS) TEST RESULTS

SAMPLE LOCATION DEPTH {metres) SCREENING TEST
pHe pHeox
HA 30-3.1 7.05 4.84
HA1 34-35 710 495
HA2 34-35 747 : 4.46
. HA3 34-35 7.22 5.09
HA4 34-35 688 4.76
HA5 31=32 6.79 481
‘ HA5 34-35 7.01 491
Levels of Concern for - <4 <3
Screening Test

5.4 Conclusion

Results of the Acid Sulfate Soils (ASS) screening tests indicate that the samples tested were not actual or
potential ASS. As a result, it was concluded that there was no need for a detailed ASS analysis and
assessment. An ASS Management Plan would not be required for development of this site.

5.5 Excavation Conditions and Stability

It is anticipated that excavations for the proposed basement area would be achieved using conventional
excavator, which should be equipped with a smooth bladed (‘gummy”) bucket to avoid over-disturbance of the
site soils below the required bulk excavation level. Excavations below the water table should be avoided due
to collapsing of wet sands, unless dewatering is undertaken.

Care must be taken not to cause relaxation of ground supporting nearby structures during excavation of the
proposed basement area. Measures involving temporary earthworks batters or shoring systems should be
employed until permanent retaining systems are constructed. Permanent and temporary earthworks batters
may be formed at angles no steeper than 2H:1V. Temporary and permanent retaining options include
contiguous bored piles and sheet piles.

Retaining walls may be designed for an active earth pressure coefficient (Ka) of 0.30 and a passive earth
pressure coefficient (Kp) of 3.3.

Retaining walls, basement walls and temporary shoring should be designed for surcharge loading from slopes
or structures behind the walls. All retaining walls should be constructed with granular, free draining backfil
with adequate surface and subsurface drainage.

5.6 Water Tahle

Based on the results obtained during the field work, groundwater levels at-the present time are at a depth of
2.75m or greater below the existing surface level.
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Depth to water table is variable due to existing surface levels, rainfall and other influences including
permeability, regional groundwater flow, recharge areas, surface condition, infiltration areas and subsoil
drainage. In the absence of long term monitoring which extends over an extreme rainfall event, the basement
should be designed for a 1m rise in water level above the highest observed water level in the area. which is
equivalent to approximately RL 1.85m to 3.89m AHD.

Therefore some dewatering and shoring or permanent support may be required during construction.
Dewatering of the excavations could be achievable using a sump and pump arrangement or localised spear
points surrounding the site or local excavations. Past experience has found both such arrangements to be
successful on sites with similar indurated sand profiles. A contingency plan for the spear points should be
considered in the event that the spears penetrate the indurated sand into the underlying high permeability
sands. Unless general site dewatering is required spears should not exceed 4m depth and should be sized
and spaced in a configuration designed on the basis of the permeability values outlined in this report.

5.7 Dewatering

5.7.1 Regulatory Background and Applicable Guidelines

For assessing groundwater quality, it is first necessary to assess the beneficial uses of groundwater
downgradient of the site being assessed.

Given the proximity of the site to Wallis Lake, it is considered unlikely that groundwater will be used before
discharging to Wallis Lake. Therefore it is considered that there are no potential beneficial uses of the
groundwater prior to discharge to Wallis Lake. Wallis Lake sustains aquatic ecosystems and is also used for
recreational purposes.

The threshold concentrations presented in the ANZECC (2000) Australian and New Zealand Guidelines for
Fresh and Marine Water Quality are considered applicable for the protection of aquatic ecosystems of the
receiving walers. As these guidelines apply to receiving waters, it is generally conservative to apply these to
groundwater discharging to receiving waters.

ANZECC (2000) advocates a site-specific approach to developing guideline trigger values based on such
factors as local biological affects data, the current level of disturbance of the ecosystem etc, The guidelines
present ‘low risk guidelines trigger values' which are defined as concentrations of key performance
parameters below which there is a low risk that adverse biological affects will occur.

Itis important to note that these are not threshold values at which an environmental problem is likely to occur
if exceeded. Rather, these values trigger two possible responses. The first response, to continue monitoring,
occurs if the measured value is less than the trigger value, showing that there is a ‘low risk’ that a problem
exists. The altemative response, either further site-specific investigations to assess whether or not there is an
actual problem or a need for management/remedial action, occurs if the trigger value is exceeded suggesting
that a 'potential risk’ exists.

Low risk trigger values are provided for the protection of 80-99% of species in marine and fresh waters
(presented in Table 3.4.1 of the guidelines), with the trigger value depending on the ‘health of the receiving
waters.

It is noted that Wallis Lake is tidal in the general area where it is expected the site groundwater would
discharge. It is therefore considered that the marine water trigger values are relevant as against the fresh
water criteria. It is understood that the EPA's policy is that the trigger values for the protection of 95% of
aquatic ecosystems should be used. Therefore, we have selected trigger values for protection of 95% of
marine water species for initial comparison purposes.
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ANZECC (2000) state that there is currently insufficient data to derive a high reliability trigger value for TPH
but propose a low reliability trigger value for TPH of 7pg/L. This guideline is generally considered by industry
to be overly conservative and is also well below the TPH detection limit that most laboratories can achieve.
Another commonly internationally used guideline for TPH is contained in Dutch (1994), which present a target
and intervention values for mineral oils. The intervention value is 325ug/L, and this value will be used for TPH
in this assessment.

Guidelines for the recreational water use are presented in ANZECC (2000) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (Table 5.2.3 of the guidelines). For the chemicals of concemn
at the site, these guidelines are less sensitive than the aquatic ecosystem guidelines.

5.7.2 Conclusions

Itis understood that the Great Lakes Council would prefer any water collected during the dewatering process
on a construction site be re-injected into the groundwater table on site. It is considered that the limited amount
of space around the areas of the site under construction will preclude Coastplan Consulting from being able to
re-inject water. As such, it is recommended that groundwater collected during the dewatering process be
disposed of off-site to stormwater. For such disposal, testing of any discharge water would be required and
advice should be sought by Coffey Geosciences.

9.8 Site Preparation & Re-use of Materials
Site preparation for structure or pavement support should consist of the following:

* Areas for proposed structures, pavements or controlled fill placement should be stripped to remove all
vegetation, non-controlled fill, topsoil, root affected or other potentially deleterious materials, which
may either be disposed to spoil or stockpiled for later landscaping purposes only;

* Following stripping, the exposed subgrade should be proof rolled to identify any wet or excessively
deflecting material. All such areas should be over-excavated and replaced with a clean sand or other
approved material;

* At design subgrade level for pavements or surface structures, the surface should be compacted for a
depth of at least 1m to a minimum density index of 70% (AS1289 5.6.1). Compaction should be
confirmed by penetrometer testing prior to placement of pavement materials or pouring of concrete for
foundations;

e The top 300mm of subgrade below general pavement areas should be compacted to a minimum
density index of 80% (AS1289 5.6.1);

o |f site regrading is to occur or existing trees are to be removed, then approved clean sand fill should
be compacted to a minimum density index of 70% (AS1289 5.6.1) in maximum lifts of 0.5m depth;

« Controlled fill should be battered at maximum slopes of 1V:2H or flatter, or be supported by properly
designed and constructed retaining walls;

» Following bulk excavation to design sub-floor level, the surface should be inspected for trafficability.
Due to the potential for wet sands, allowance should be made for over excavation and placement of a
300mm coarse granular working platform of select quality fill such as quarry overburden or similar;

» Based on the results of subsurface investigations, it is anticipated the majority of soils excavated from
the proposed basement area would be suitable for re-use as fill for the building area including re-use
as backfill for retaining wall structures;
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« Earthworks should be carried out in accordance with the recommendations outlined in AS3798-1996,
‘Guidelines on Earthworks for Commercial and Residential Developments'.

5.9 Foundations

9.9.1 High Level Footings

The proposed development will consist of a number of five storey residential developments, with excavation
for a part basement car park required.

Following bulk excavation, the material to be exposed over the majority of the building footprint will comprise
loose to medium dense sands within about 1m to 4.5m of the dense sand layer (‘Coffee Rock').

Shallow footings (eg. Strip, pad footings or raft slabs) may be founded on the very dense sands only. Due to
the profile consisting of loose to medium dense sands below the water table, use of high level footings would
not be considered practical for this site.

5.9.2 Foundation Design Parameters
For pier or pile support of the proposed unit development, some suitable options may include:
» Displacement ‘Atlas’ Screw Piles founded into dense sands;
e 'Steel’ Screw Piles founded into dense sands;
e Non-Displacement Grout Injected (CFA) Piles founded into dense sands;
» Driven Displacement Hardwood or Precast Concrete piles into dense sand;

Itis recommended that piled foundations be taken below the level of the indurated sand and subsequent sand
layers of variable density, and be founded in the underlying Unit 4 dense to very dense sands below a depth
of approximately 5.5m to 12m from the existing ground surface level at the time of this investigation. Design
parameters have been provided in Table 6 for founding at a depth of 5.5 to 12m where dense sands or better
are expected.

It should be noted that steel screw piles may not have enough capacity to penetrate through the upper surface
of the indurated sand and extend down to the level of the dense to very dense sands.

Oriven displacement piles carry the risk of causing vibration induced damage to adjacent buildings or
structures. Dilapidation surveys would be required on all structures within 50m of the site. Driven piles may
require pre-drilling through the upper indurated sand to ensure the piles are founded in the dense sand below
the lower clayey layer.

Piles should not be founded within three diameters of the low density sand and clay layers between
approximately 4m and 9.5m depth. Settlement of piles founded above the 9m level should be assessed once
pile loads are known.

Piles founded in the dense sands may be proportioned for the following ultimate capacities in accordance with
AS2159-1995, 'Piling - Design & Installation’.
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TABLE 7 - PILE DESIGN - ULTIMATE STRENGTH PARAMETERS
BERN .PILE TYPE ULTIMATE END BEARING (fy) ULTIMATE SIDE ADHESION (f;)
(MPa) (kPa)
Non Displacement Piles 5.5 MPa : 45 kPa
- Grout Injected (CFA) Pile
Displacement Piles 10 MPa 85 kPa
- 'Atlas’ Screw Piles
- Steel Screw Piles* 10 MPa Refer to supplier
* Parameters to be proved by pile load tests

A geotechnical reduction factor (@) of 0.50 should be applied to all ultimate capacities quoted above to obtain
limit Geotechnical Design Strengths for single piles. Bored non-displacement piles should be closely
supervised by experienced persons to ensure adequate construction practices are followed.

These recommendations do not preclude the use of established correlations for specific pile types and may be
upgraded by carrying out pile load testing.

6. CONSTRUCTION RISK

The extent of testing associated with this assessment is limited to discrete borehole locations and variations in
ground conditions can occur between and away from such locations. If conditions other than those described
in this report are encountered during construction, further advice should be sought without delay.

Further discussion on the uses and limitations of this assessment is presented in the attached document,
‘Important Information about your Coffey Report .

For and on behalf of
COFFEY GEOSCIENCES PTY LTD

7

STEVEN MORTON
REFERENCES:

1. Ahern, CR, Stone, Y and Blunden, B (1998), ‘Acid Sulfate Soils Assessment Guidelines'.
. Published by the Acid Sulfate Soil Management Advisory Committee, Wollongbar, NSW.
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Information

Importantinformation about your Coffey Report

As a client of Coffey yor' should know that site subsurface conditions cause more construction
problems than any otier 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 risk imposed by scope-of-service
limitations imposed by the client. Your report should
not he 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. Coffey 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 the 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 to exist, because no professional,
no matter how qualified, can reveal what is hidden by

Coffey Geosciences Py Ltd /25705633556

earth, rock and time. The actual interface between
materials may bhe 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 lo 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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Important information about your Coffey Report

Interpretation by other design professionals

Rely on Coffey for additional assistance

Costly problems can occur when other design
professionals develop their plans based on
misinterpretations of a report. To help avoid
misinterpretations, retain Coffey to work with other
project design professionals who are affected by the
report. Have Coffey explain the report implications to
design professionals affected by them and then
review plans and specifications produced to see
how they have incorporated the report findings.

Data should not be separated jrom the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or altered in any way.

Logs, figures, drawings etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs eic.
should not under any circumstances he redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recomimendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnal are used to
perform &  geoenvironmental  assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or
create an environmental hazard, you are advised to
contact Coffey for information relating to
geoenvironmental issues.

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is commen that not all approaches will be
necessarily dealt with in your site assessment report
due to concepts proposed at that time. As the project
progresses through design toward construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting relies on interpfetation of factual
information based on judgement and opinion and
has a level of uncertainty attached to it, which is far
less exact than the design disciplines. This has often
resulled in claims being lodged against consultants,
which are unfounded. To help prevent this problem,
a number of clauses have been developed for use in
contracts, reports  and  other  documents.
Responsibility clauses do not transfer appropriate
liabilities from Coffey o other parties but are
included to identify where Coffey’s responsibilities
Degin and end. Their use is intended to help all
parties involved to recognise their individual
responsibilities. Read all documents from Coffey
closely and do not hesitate to ask any questions you
may have

" For further information on this aspect reference
should be made to “Guidelines for the Provision of
Geotechnical Information in Constriuction Coniracts”
published by the Institution of Engineers Australia,
National Headquarters, Canberra, 1987.
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| Description

Explanation Sheet (1 of 2)

DEFINITION: DENSITY OF GRANULAR SOILS
In engneering terms soil includes every lype of uncemented or TERM DENSITY INDEX (%)
partially cemented inorganic or organic material fourd in the ground = -
In practice, f the malerial can be remoulided or disintegrated by hand Very loose Less than 15
in its field condition or in waler it is described as a soil
Other malerials ate described using rock description terms Loose 15-35
CLASSIFICATION SYMBOL & SOIL NAME Medium Dense 35-65
Sails are described in accordance with the Unified Soil Classification 6
(UCS) as shown in the table on Sheel 2 Dense 5 — 88
Very Dense Grealer than 85

PARTICLE SIZE DESCRIPTIVE TERMS

NAME SUBDIVISION | SIZE MINOR COMPONENTS
! —
Boulders : >200 mm TERM ASSESSMENT GUIDE PROPORTION OF
MINOR COMPONENT IN:
Cobbles 63 mm Lo 200 mm
T =] Trace of Presence just delectable Coarse grained soils:
Gravel coarse i 20 mm 1o 63 mm by feel or eye, but soil < 5%
[ properties lille or no
medium | 6 mm to 20 mm different 1o general Fine gramed soils
‘ | L properties of primary <15%
fine ! 2.36 mm 1o 6 mm ] component |
Sand coarse ] 600 pm to 2.36 mm With some | Presence easily delecied Coarse grained soils.
| ! by leel or eye, soil 5-12%
medium l 200 pm 1o 600pm | properties tie different o | Fine grained soils
] | general properties of 15- 30%
fine | 75 pm to 200 pm | primary component
— | =)
SOIL STRUCTURE
MOISTURE CONDITION l
Dry  Looks and feels dry. Cohesive and cemented soils are hard, . ZONING CEMENTING
Iriable or powdery Uncemented granular soils run freel |
through ,,ﬁ..ds_ : v | . | Layers  Continuous actoss | Weakly Easily broken up by
| exposure of sample | cemenled  hand in air or water
Moist  Soil feels cool and darkened in colour Cohesive sails can be '
moulded. Granular soils tend to cohere | Lenses  Disconfinuous Moderately  Effort s required to
| layers of lenticular cemenled  break up lhe soil by
Wet  As for maist but with free waler forming on hands when { shape. hiand in air oF water.
handled i
Pockets  Irreguiar inclusions
ol difierent
materal
CONSISTENCY OF COHESIVE SOILS
UNDRAINED
TERM | STRENGTH FIELD GUIDE GEOLOGICAL ORIGIN
Sy (kPa) : WEATHERED IN PLACE SOILS
Very Soit <12 A finger can be pushed well inig the Exiremely Structure and labrc of parenl rock visible
soil with little effort wealhered malenal
Sofl 12-25 A finger can be pushed into the soil io Residual soil Structure and fabne of parent rock nol visible
about 25mm depth
. TRANSPORTED SOILS
Firm 25-5 The soil can be indenled abaut 5mm Aeolian soil Deposiled by wind
with the thumb, but not penetrated
Allgvial soil Deposiled by streams and nivers.
Stiff 50 - 100 The surface of the soil can be
indented with the thumb, bul nol Colluvial soil Deposiied on siopes (fransporied downslope by
penelrated gravity)
Very Stift| 100 - 200 The surlace of the soil can be marked, Fill Ian made deposit. Fill may be significantly
bul not indented with thumb pressure more variable between tested locations than
naturally occurring solls. -
Hard >200 The surface of the soil can be marked
only wlh the thumpnail Lacuslrine soil Deposiled by lakes.
Frable - Crumbles or powders when scraped Marine soit Deposiled in ocean basins, bays, beaches and
by thumbnail. estuaries




Explanation Sheet (2 of 2) - Soil Description

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

............ TS '

Form No GEQ57. Issue3 Rev 7

FIELD IDENTIFICATION PROCEDURES l
(Excluding pariicles lainer (han 60w 2nd Lesing lachons on esimaled mass) usc PRIMARY NAME
o VWcke 1angE in gran Sire and subsianizl GW GRAVEL i
SElZpe armounts of zll intzrmediale pariicle sizes
L oelDE™ Fredommantly one size or a range of sizes GF GRAVEL
v ]‘__d‘ o= . will more inlermechale SIZes missing
A — s ;
2 % £s 2 _ | Hon-plasic fines {fot idenidicaton GM SILTY GRAVEL
wc o3 3 € & | procedures see ML below)
=5 ela| 38|3:8 25— (
g Qm % = = :5% § %3 | Plagiic fines (for idenilication procedures GO CLAYEY GRAVEL
w5 - = see CL below!
g2 ) |
=3c(2 . e oot _—k |
% {
$ g2 ',,g 5 Wide range in grain aizes and subsiantial SW SAND
2% g a 3 S amounts of all inlemechate siIzes missing
g5 S 2% - I o = e - !
& :z | =23 W & angE of sizes sp SAND
by 5 |8= ¢dhale Sizes rissng i
= aljl=a S ——— e~ = o — =
W | 3 |
= (2|17 EE GE_ _ A nes (for ilenthe anon &) SILTY SAND }
£ Z|B=Z 587 &5 s ML bl
L R e e e
-4 e = |
5 2 < aelic hines (for idenilicaion proc edores sC CLAYEY SAND
8 cee CL below)
b - — o e e o e ——— - = ——— e - PE— - - —
- @ IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm [
e s - - - |
E = DRY STRENGTH| DILATANCY TOUGHNESS s |
2 E % =G| None 1o Low Dunick o show Ihone: L SILT
c
92l (055
S ; 8 :; = o | Medium 1o High 1o Mechuin CL CLAY !
W @~ o (=7 » \
oot =2 2 =
o&@c @
=Z=§c Low 10 medum Show to very <low | Low OL ORGANIC SILT
Zes| =]
o e
9 ; —; & _ | Low to medium S 10 very <o | Low (o medning FiH ST
£g5 |3Es -
g | |=23%|Hon Hone High oH CLAY
= | 2w — = |
2 =P
2 i & P Mediurm 1o hugh | Hone Low 1o nediutn O ORGANIC CLAY
— __ _ L
HIGHLY ORGANIC Reachly icentined by colour. edour spongy leel and Pl PEAT
SOILS frequently oy librous lesure
¢ Low plasticily - Liquid Lirnl Wy less than 25%. « Madium plashicity - Wy beiween 35% and 50%.
COMMON DEFECTS IN SOIL D
}_T&RM DEFINITION LDIAGRAM TERM DEFINITION DIAGRAM
| PARTING | A suriace of crack aCioss which (he SOFTENED| A zonz n clayey soil, usually adjacent
<oil has litlle or na (ensilz sirengih ZONE i & defeclin which the <ol has 2
Farellel or sub paraliel io 1layzang fngher masture conlent han elszwhare
(eQ bedding) May be op2n or closed f
| JOINT A surlace of Cach aIGss whict ihe soil TUEE Tubular cavily. May ocour singly o € one of
hes Hlle or no terails siienail bul which is| & large rn_meer ol separale of Il'\lf:l-qu’sne(IE'd -
rol paillel o sub parale! (o layenng, May|- lubes Wells often coaled wilh ciay or e
L# apen or closed. The lerm lissure’ slrenglhened by denser packing of orains.
b used o megular joiis <02 i gy Coniain oganic malied
SHEARED | Zone in clayey soil with icughly TUBE Foughly cylindrical elongated body of soil
ZONE parallel near planar, curved o undulating CAST different from the soil mass in which il
houndanes coniaring closely spaced, occurs In some cases the soil which ¢
senoolh or slickensited, curved iniersecting |- makes up (he tube casi is cemnenled :
joinls vdhich divide the mass inlo lenlicular L
or wedge shaped blocks |
SHEARED | A near planar curved of undulaiing, | IMFILLED | Sheet or wall like body of soll subslance " )
SURFACE | smocth, polished or sichensided curiace |- - . - SEAR o mass wilh roughly planar lo irregular 9 |
i clayey soil The polished or shiclensided], .« near paraliel boundaries which cuts : 2 !
surface indicales that movement (in many {hiough & soil mass. Formed by inliting of P
cages very litlle) has accuned along the delect GPEN joInts. §
o
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Rock Description

Explanation Sheet (1 of 2)

i
INg descnplive lerms ussd by

. Thiey are broadly consisienl valh Ausiralian Slendard AS1726-1993

DEFINITIONS: Fo:
Rock Substance !n =

and mas¢ are defined as =
JINEENNG lerms 1ock subslance 1s any nziwally oocunng agg ¢ Ol mingrele 2ng organic matenal which canno! be
or reinourded by hand in air e descrbed using sof descrplive 1emme Eflectively

¢ matenisl mey b ORI O

Defect W orezb i the cortinuily of a sub
Mass Any body ol matetial

vhich is no! tances withou! Gelecls. of ong o

hone o i

=Clively Bomogengaus 1l can congst of Iwo or more sut

SUBSTANCE DESCRIPTIVE TERMS: ROCK SUBSTANCE STRENGTH TERMS

ROCK NAME simple rock names are used 1ather than precise Term  Abbrev- Point Load Field Guide
geclogical classtfication jation  Index, 150
(MPa)

PARTICLE SIZE Gram size tenms lor sandsiesie are
Coarse grained  [A=inly 0.6mm o Zmm
Medium grained  14zinly 0 2mm 1o 0 6mm Very Low VL  Less than 0.1 Material crumbles under firm
Fine grained Mamnly 0 D6mm (ust visable) (o 0 2mm blows wilh sharp end of pick
can be peeled with a knife
peces up 1o 30mm thick can

FABRIC ieimns for layermng o penelraive fabne fea bedding be broken by linger
cleavage eic ) ate DIESSUrS
Massive Holayenng o penetiative fabne :
i Low L G103 Easily scored wih a krule
Indistinct Layetng oo tabne sl vieble Lalle effect on properlies indentations nm fo 3rmm
s ) show with firm blows of a
Distinct Layenng o fabnc is easily visible Rock breaks more pick point, has a dull sourd
casily paraliel o layenng or labric under hammer. Pisces of
core 150mm long by 50mm
CLASSIFICATION OF WEATHERING PRODUCTS diameler may be boken by
Term  Abbreviation Definition hand. Sharp edges of core
may be Inable and break
Residual RS Sail derved from lhe weallienng of roch, the during handling
Soil mass structure and substance fabric are no
longer evident. there 1< a large chance n .
volume b ihe soll has not been sigrificantly Medium M 0210 1.0 Readily scored wath a kniie, @
nansported ] piece of core 150mm long by
50mm chameter can bie
Extremely  XW Material is weaihered 1o such an evient that i Broken by hand vaih dilficuliy
Weathered hae soif propertics ie it either dismlearales o
can be emoulded in water Onginal 1ock labne
Rtstiel ahll sible ) T High H 110 3 A piece of oz 150mm Inng
by 50mm can not be broken
Highly HW Rock sitenoth is changed by weathenng The by hand but can be bicken
Weathered whole of Ihe rock substance 1 discoloured, by a pick wilh & singlz furn
Rock usually by iron stamng or bleaching to the blow. rock rings under
extent thal the colowr of the oniginal 10ck 15 not hamme:

lecognisable. Some mmerals are decomposed
Io clay minerals Porosity may be ncreased by

feaching of may be decreased due 10 ihe Very High VH Flo 10 Hand specimen breaks aflct
deposition ol nunerals in pores. more han one blow of 2
pick. rock rings under

Moderately MW The whole of the rock substance i« discoloured, hammet
Weathered usually by won staning or bleaching, 10 the
Rock evtent thal ihe colour of the lresh rmck 1s no

fonger recognisable Extremely EH  Meie than 10 Specimen requires many

' High blows with geological pick 1o

Slightly SW Rock substance aifected by weathenng 1o the break. rock rings under
Weathered extent thal partial slaining or pariat hamme

Rock . discolouralion of the rock subsience (usually Ly
limonite) has iaken place The colow and
iexture of the fresh iock is recogrisable
sirength properties are essenlially those of the Notes on Rock Substance Strength:
fiesn ok substa OPIC 10CHS the feld gunde engih apphes io the sirengih

dicwiar (o the anusoiropy. High sirength anisolropic rocks may

Fresh Rock  FR Rock subslance unatiected by wezthenng break readily parailel 1o the planar aniselropy

; 2 The ienn “exlremzly low” 15 not used as a 1ock subslance strength

Notes on Weathering: term Wiife th ierm is used m AS1726- 1993, ihe field guide therein

I A‘ﬁ 726 suaJesw the tesm " Dusincily Weathered™ (DW) fo cover the range of makes if clear thal matenials in that strenath (ance are soils in

richions between X and SW.For projects wihere 1t is ENgUIZENNG I81MS E :

not practrca.' ro delineale belween HW and MY or it is judged that there is no The unzonined compressive sirength lor 1sofropic ocks (and

advaniage in mahing such a distinclion. DW may be used with the definition &ﬂl.‘(?i‘f;ﬁ!l(' 10ks which fail 5Cross fhe planar amsorroi;\') 15 typically
a";ifem,fs,rf‘f nd chemnical qes were caused by hol 0as —— 16 fo 25 tmes the point load index (1s50) The ratio may vary for
ere physical and chemical changes wele caused by hof gasses and liguids different rock types. Lower sirengih (ocks ofien have lower raios
associated will ign=ous rocks the term “altered” may be substituted for than higher strengih rocks Y
‘wealhering” {0 aive the abbreviations XA, HA, MA, SA and DA S .

e il

s
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Explanation Sheet (2 of 2) - Rock Description

1
COMMON DEFECTS IN Diagram Map Graphic Log DEFECT SHAPE TERMS
ROCK MASSES Symbol {Nate Planar The defect dese aol vary in
Term * Definition ) AN :
|
|
Parting A sutlace of crack aciess wlach i Curved !
ock Bags itlle of no tenzile lrenoth i 1
Farallc of sub parallet ic laveding A Beddira "
1&g bedding) of & plarsar ar s ' Undulating The dalect Pag a wevy aundace |
in the tock subslance (el T Cicavage |
Kay be open or clo Stepped el las ohe of mone :
well delineg vleps |
Joint A surlace or crack across winch (he Irregular The defect has many sharp |
ock has Ille of no fensile sttenain changes of ooentalion |

but which is nol paraliel or sub

ROUGHNESS TERMS

L o
patallel to tayenng of planar $ .":l
anisoltopy in the 1ock subsiance =N
May be cpen o closed thiete T
Slickensided
Sheared Zone of icd cubistance wath roughbe
Zone paraliel near planar, cutved o Polished
et 20 nduizting boundanes -l by
clogely spaced jointe. sheared SR Smooth
surfaces of olher defecls. Some of L
(ol

Ihe delecls aie usually curved and - o
Intersect 1o divide the mass mnio Rough
lenticulat or wedge shaped blocks

Sheared A near planar corved or undulaling Very Rough
Surface surface which is usually srmosth,
(Mote 3 polshed or shekensided
Crushed  Seam vaili roughly paraliel aimost COATING TERMS
Seam olanar boundanies. compaced of ) Clean
(Note 3)  dieonented, usuzlly angular AR W

fragments ol the host o %, ‘;f Stained

substanice which may te more ‘3’

weathered than the host ook The

seam nas <ol properlics, Veneer
Infilled Seam of soil substance usuedly with Coaling
Seam chistincl roughly paraliel bowndaries

iormed by the migtation of soil info
2n open cavily of joint Infilled
seams less 1han imm thick may
described 88 venser o ¢
joint suilace

BLOCK SHAPE TERMS

Blocky
Extremely Seam ol soif subsiance, ofier with
Weathered gradaionel bouncanes Fuimeal, Tabular
Seam veezthenng of the roch subsiance in
place
Seam Columnar

Notes on Defects:

1. Usually barehole logs show the true dip of detects and iace shelches and sections the appareit dip
2 Fartings and goints are not usvally shown on the graphic log unless considered significent

3 Sheared zones. sheared suilaces and crushed seams are faults i geological terms

Note: The ascessmen) of detect shape s parily
mlluanced by the scale of lhe observaton

Grooved o slnaled sudace,
usually polished

Stiny amaoth surlace

Smonth o touch Few o o
surlace mequlanties

Many small surlace megulzasics
(amphiude genetally less lhan
), Feels ike line 10 coalce
sand paper

Many targe surface
irreqularties tamphiude
aenetally more than 1mem)
Feels b e, or coarser than very
coarce sand paper

Ho weible coating

o visible Coating bul surlaces
are disccloured

A wisible coating of soll or
mingrgl. oo hin o measute:
mey be paichy

A vigitble coating op to mm
thick, Thicker scil malenal i
usually described using
ropriale defect leme feg.
infilied seam) Thicker ook
strenglh matenal 15 usaally
described as a vein,

Approvimglely equidimznsional

Thickness ruct less than
length or widith

Height much crealer than cross
seclion

rse

20257 / 04-02
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BOREHOLE TA01582-01.GPJ COFFEY GDT 24.02.06

Form GEQ 5.3 Issue 3 Rev.?

Coffey Geosciences Pty Ltd acn o056 335516
Borehole No. HA 1
E . . L B h I Sheet 1 of 1 >
ngineering Log - borenoie Office JobNo..  TA01582/01
Client: COASTPLAN CONSULTING Date started: 19.1.2006 0
Principal Date completed: 19.1.2006
Project: PROPOSED RESIDENTIAL DEVELOPMENT Logged by: NWR
Borehole Location: CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER Checked by:
drill model and mounting: Hand Auger Easting -80* R.L. Surface: 3.6
hole diameter: 100 mm Northing datum: AHD
drilling information material substance
5 c < &
= EX E
© i 2|2 material Eg £ 2.8 structure and
£ samples, = ]85 g5 eS| ® additional observations
2| g § . | tests, elc z |£8 3|22 e
s © =2 % depth] 8 | B E soil type: plasticity or particle characieristics, 5 'g cc kPa
E 123]|@] RL |metred & | T & colour, secondary and minor components EZ| 83 8§ 2
% N SM | TOPSOIL: Sity SAND, fine fo medium grained, M TOPSOIL
3.5 ] greyldark grey -]
0.5! i
.3.0 = =l
SP | SAND: medium grained, grey. [AEDLIAN — — T T T T T
1.0 ] =
LD | bbb ol e e e T N
SP | SAND: medium grained, white
1.5 o)
|20 _ n
20 .|
15 N =
SP | SAND: medium grained, whilelgrey motiied. TAEOLIAN JACLUVIOM — — 7
25 o
1.0 N =
b £ = .
E w
S . o
e 3.0
i 2 .
D 05 ] l
D 3.5
00 Borehole HA 1 terminated at 3.5m
4.0
method support notes, samples, tests classification symbols and consistencyldensity index
AS auger screwing’ M mud N nil U, undislurbed sample S50mm diameter soil description Vs very soft
AD auger dnlling* C casing U, undisturbed sample 63mm diamater based on unified classification § soft
RR rolierincone penetration o disturbed sample syslem F firm
w washbore 234 o N standard penelration tast (SPT) St stiff
cT cable loo! E el N SPT - sample recovered moisture VSt very st
HA hand auger refuzal Ne SPT with solid cone D dry H hard
DT diatube water N vane shear (kPa) M moist Fb friable
B blank bit v 10/1/98 water level P pressuremater W wet VL very loose
v V bit = on dale shown Bs bulk sample Wp  plastic limil L loose
T TC bit E envirenmenlal sample W, liquid lirmit MD medium dense
*bit shown by suffix P waler inflow R refusal D dense
2.9 ADT — waler outflow vD very dense
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Borehole No.

HA 2

BOREHOLE TA01582-01 GPJ COFFEY GDT 24 02.06
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Form GEO 5.3 Issue 3 Rev.

E ] » L B h I Sheet 1 of 1 >
ngineering Log - borenoie Office Job No..  TA01582/01
Client: COASTPLAN CONSULTING Date started: 19.1.2006 0
Principal: Date completed: 19.71.2006
Project: PROPOSED RESIDENTIAL DEVELOPMENT Logged by: NWR
Borehole Location: CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER  Checked by:
drill model and mounting Hand Auger Easting: slope: -90° R.L. Surface 52
hole diameter: 100 mm Northing bearing. datum AHD
drilling information material substance
5 notes 5 8 | 5 8
= ] 5 S
b samplas g % material | 28 %j ug structure and
3l 2 |g lesls.p o o | € £o|8s)88¢g additional observations
(] o ' = -] == " =
% A ;’.‘ % depth Y é E soil type: plasticity or particle characteristics, 8 g g E kPa
E 123]|® z RL metred & | &% colour, secondary and minor components Ec| ov 2g88
< N SM | TOPSOIL: Siity SAND, fine 1o medium grained, M TOPSOIL
= grey/dark grey -
|.5.0 " -
4 -
95| |BH1LY T, IO B TR nensmeyeserpmee (| RSN 11 1 K I B e S .|
SP | SAND: medium grained, grey AEOLIAN
| 4.5 il =4
1.0 =l
ey ool e i il i un s Lol g s e s ol SRR b S Tete S 0 e e e B L B
SP | SAND: medium grained, while AEOLIAN / ALLUVIAL
1.5
B = o
g
& = —
g
8 .35 al -
@
[ - -
o
Z | .
2.0 =
| 3.0 _ A
5 TR (2 O, PN TSN L s D R ]
SP | SAND: medium grained, white/grey motiled
125 . 4
3.0 e
D
1.2.0 =l =)
- o .
D 3.5
Borehole HA 2 lerminated at 3.5m
15 = o
} 4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing’ M mud N il U, undisturbed sample S0mm diameler soil description vs very soft
AD auger dniling” C casing U, undisturbad sample 63mm diameter based on unified classificaion 5 soft
RR rellerincone penetration o dislurbed sample system F firrm
w washbore 234 ) N standard penetration test (SPT) St suff
cT cable tool E by i N SPT - sample recovered moisture VSt _very stff
HA hand auger rofusal MNc SPT with solid cone D dry H hard
o7 dialubs waler v vane shear (kPa) M moist Fb fnable
B blank bit v 10/1/66 water level P pressuremeter W owet VL very loose
v V bit — on date shown Bs bulk sample Wp  plastic hmnt L loose
T TC bit E environmental sample W, liquid limit MD medium dense
“bit shown by suffix P— water inflow R refusal D dense
€.0 ADT —a water outllow o vD very dense
e e t———

RECOR Lk
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Coffey Geosciences Pty Ltd acnoss 335516

Borehole No. HA 3 E
E ' . L B h I Sheel 1 of 1 >
ngineering Log - borenoie Office Job No..  TA01582/01
Client: COASTPLAN CONSULTING Date started: 19.1.2006 0
Principal: Date completed: 19.1.2006 =
Project: PROPOSED RESIDENTIAL DEVELOPMENT Logged by: NWR
Borehole Location: CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER Checked by:
drill model and mounting Hand Auger Easling: slope -90° R.L. Surface: 56
hole diameler: 100 mm Northing bearing: datum; AHD
drilling information material substance
c '
o ( R -
= notes > 0 =
2 P g % material & é‘g % gg structure and
o| & |2 samples, u | 8- gs| 25| g8k additional observations
2| & |3|y|lests et £ | £8 3| 8F | &
© o 2w depth @ E E soil type: plasticity or parficle charactenstics, 68| &5 kPa
E 123(?| % RL Imetred = | ©@ colour, secondary and minor components, EC| oo 8888
S N SM | TOPSOIL: Silty SAND, fine to medium grained, M TOPSOIL
155 - grained, grey/pale grey. E
QDTN il £ ot BB A B padee B M e I e s e
50 SP | SAND: medium grained, pale grey AEOLIAN
1.0] ]
|-4.5 . -
SP [ SAND: medium grained, whie. AEOLIAN FACCUVIAL - — — ~ 7
'o 1.5] —
5]
g 4.0 I} |
(%}
o
(]} - -
o
c -] -
=]
z - —4
2.0] it
3.5 = -
2.5 =
1.3.0 _ ]
3.0 =]
2.5 | -]
D
L 3.5
20 Borehole HA 3 terminated al 3.5m
- .
4.0
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing’ M mud N il Ui undisturbed sample 50mm diameler soil description Vs very soft
AD auger drilling” C casing U, undisturbed sample 63mm diamaler based on unified classification S soft
RR roller/incone penetration D disturbed sample system F firm
W washbore 1234 N N standard penelration test (SPT) St st
cT cable tool - mﬁ;ﬁzﬂc“ N SPT - sample recovered moisture VSt very stif
HA hand auger tolusal Nc SPT wilh solid cone D dry H hard
o7 diatube waler v vane shear (kPa) M morst Fb Inable
E biank bit A2 10/1/98 waler level P pressuremeter W owel viL very locse
\Y Vbit — on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit E environmaental sample W, liquid hmit MD medium dense
*bit shown by sulfix P vater inflow R refusal D dense
e.g. ADT —a water outflow VD very dense
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Borehole No. HA 4 E
Engineering Log - Borehole Oftcedos o, TAO1582/01 g
Client: COASTPLAN CONSULTING Dale started: 19.1.2006 0
Principal: . Date completed:  19.1.2006 =
Project: PROPOSED RESIDENTIAL DEVELOPMENT Logged by: NWR 8
Borehole Location: CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER ©  Checked by:

drill model and mounting Hand Auger Easting: slope -90° R.L. Surface 56
hole diameter. 100 mm Northing bearing: datum: AHD
drilling information material substance
c )
5 = 3 -
= noles < BN B
I A g % material c| 828 % g2 structure and
2| 2 |t l lep . v | 8% gs 2>|28E additional observations
o = | lesls, elc = =g 25 | v e
£| a |§ 8 depih]l €| G soil type: plaslicity or pariicle characteristics, 28| £2| kPa
F1RY P! =i [ B~ > gl 88|
Elygza|@| 2 RL |metre © | © @ colour, secondary and minor components. ES o | 8888 :
§ N SM | TOPSOIL: Silty SAND, fine lo medium grained, "M TOPSOIL
1-5.5 grey/dark grey -
- ] S IRy I SORUCR, S G L S
5.0 SF | SAND: medium grained, grey. AEQLIAN
1.0 .
|-4.5 & 5
1713 BTN RPN, S e e | (O R (1 1 8 O (.
4.0 SP | SAND: medium grained, white AEOLIAN ! ALLUVIAL
ZEESA oA e e S S 2] g
SP | SAND: medium grained, off white
1.3.5 ] -
al o
2.5 ] -
1.3.0 = -
30 _
2.5 2 =
D
o 3.5
20 Borehole HA 4 terminaled at 3.5m
4.0
method support notes, samples, tests classification symbols and consistencyldensity index
AS auger screwing’ M mud N nil U undisturbed sample 50mm diameler soil description Vs very soft
AD auger drilling* C casing U,. undisturbed sample 63mm diameter based on unified classification S soft
RR roller/incone penetration D disturbed sample syslem F firm
w washbore 1,234 " N standard panetration test (SPT) St sliff
CcT cable tool ::n;?,:.'l“:mn N* SPT - sample recovered moisture VSt very stiff
HA hand auger rofusal Nc SPT with solid cone 2} dry H hard
ot diatube water v vane shear (kPa) M moist Fo fnable
B blank bit v 10/1/66 waler lavel P pressuremeter W wel VL very loose
v V bit = on dale shown Bs bulk sample Wp  plastic limit L loose
F TC bt E environmental sample W, hiquid limut MD medium dense
“Bit showm by suffix P water inflow R refusal D dense
eg ADT — water cutilow VD very dense

A alat
<0
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§ Borehole No. HA S5
E . . L B h I Sheet 1 of 1 >
ngineering Log - borenole Office Job No..  TA01582/01
Client: COASTPLAN CONSULTING Dale started: 19.1.2006 0
Principal: Date completed:  19.1.2006 =
Project: PROPOSED RESIDENTIAL DEVELOPMENT Logged by: NWR
Borehole Location. CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER  Checked by:
drill medel and mountina Hand Auger Easling. slope -90° R.L. Surface: 51
hole diameler. 100 mm Northing bearing: datum: AHD
drilling information material substance
g | | o
2 | notes 5 ) 22| 3E -
i | Samites g | = material = | BB |[&E22 structure and
9| T |¢ P o c | 85 g2 |ggg additional observations
E g 2 5 lesls, elc £ T8 335 2% Pa
i} gl 3 depth|] L 5 soll type: plasticity or particle characteristics, & | &5
S 233 % RL |metred & | © @& colour, secondary and minor components. Eo| oo 2888
% N SM | TOPSOIL: Silty SAND, fine lo medium grained, M TOPSOIL
1.5.0 - grey/pale grey -1
(03 15115 SR RO S AW s YTV EN N | AU (Rl 1 1| o O o
45 SP | SAND: medium grained, pale grey AEOLIAN
. -
[ N sl
| - =1
‘ 1.0 "
52 Fo i R (S O e e | IR R - 1 I (N R e g e e o]
SP | SAND: medium grained, off white AEOLIAN / ALLUVIAL
1.5 ] ]
| 3.5 b s
20 .
|.3.0 | .
- -
2.5 i
1 2.5 N =
3.0 —
B A 2.0 R e B R N I st | - GRS ) 5 1| e e e W el |
e D w ALLUVIAL
_1 -
o 35
15 Borehole HA 5 terminated at 3.5m
4.0
maethod support notes, samples, tests classification symbols and consislencyfdensity index
AS auger screvang’ M mud N il u,, undisturbed sample S0mm diameter soil description Vs very soft
AD auger drilling” C casing U, undislurbed sample 63mm diameter based on unified classification 5 soft
RR roller/tricone penetration 8] disturbed sample system F firm
w washbore 1234 N M standard penelration tesl (SPT) St shiff
cT cable tool ::’,;&'1‘3"“ N* SPT - sample recovered moisture VS very stiff
HA hand auger rafusal Nc SPT wath solid cone D dry H hard
o1 dialube water v vana shear (kPa) M mast Fb Iriable
B blank bit v 10/1/98 water level P pressuremeter W owal VL vary loose
A% V bit —— on dalz2 shown Bs bulk sample Wp  plastic kmit L loose
il TC bit E environmenlal sample W, liquid hmit MD medhiurn danse
“bit shown by suffix P waler inflow R refusal D dense
e.g. ADT — waler outflow VO very dense
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Geotechnical | Resources | Environmental | Technical | Project Management —

1/4 Douglas Avenue, Tuncurry, NSW, 2428
Ph: {02) 6555 8554 Fax: (02) 6555 7849

dynamic penetrometer
teyst resull’?s prge 1 oft
client :  COASTPLAN CONSULTING job no TA0T582/01
principal - laboratory : TAREE
project : PROPOSED RESIDENTIAL DEVELOPMENT report date : January 23, 2006
location : CORNER LAKE, WEST AND MIDDLE STREETS, FORSTER test report : JANZ23-06/1
test procedure : 487289 6.3.2 Cone Tip and 6.3.3 Blunt Tip test date 14-01-06
dapth below test numbers . readings recorded in blows per 150mm
surface i
(mm] 1 2 3 4 5 test locations/remarks
150 1 5 7 2 3
300 7 3 7 5 5
450 2 & 2 9 9
600 2 6 2 ] 9 i
750 2 4 2 9 6 t
900 2 4 2 7 3
1050 2 4 3 6 i3
1200 3 5 2 4 5,
1350 4 6 4 5 6
1500 7 7 4 5 7
1650 10 9 5 G 7
1800 16 8 4 7 6
1950 18 9 5 6 7
2100 10 9 6 =]
2250 11 7 6 &g
2400 16 5 5 7
2550 5 5 10
2700 7 5 14
2850 8 7 18 General Information : %
3000 8 10 AS12889 6.3.2 Cene Tip é
3150 12 17 AS1289 6.3.3 Blunt Tip ;'
3300 14 13 ::
3450 78 b
3600
3750 3
3900 3
4050 e B

The tests, calibrations or measurements covered by this  NATA Accredited Labora Dhte : 23 January 2006
‘ document have rl]:ue.t,:n pelrfgrmeg] in accordance with %’ﬂé No. 431
requirements which include the requirements of 1S ; : 4
L 17025 and are traceable to national standards of Autharised Signature: .
measurement. This document shall not be reproduced  Ajan Cullen
except in full. |



NEWSYD Geotechnical Testing

Operator: LJB’
Sounding: Fos-01
Cone Used: 10T3CH

CPT Date/Time: 01-18-06 22:50
Location: Foster
Job Number: 248

Tip Resistance Local Friction Friction Ratio Soil Behavior Type*
Qt (MN/mA2) Fs (KN/mA2) Fs/Qt (%) Zone: UBC-1983
0 . 45 0 1000 0 5
d T D B TTTTTTTT B —
[ A i : ; .
p il L SR B EE ] S
e : FRRRAL et L
N T f — - | -
(m) i | i b ot : i .
8 ao : ‘ ‘ i o
i e btk b o B ekl
8 = oo = ne s s mieds o e S [ = i
: : . : .
| i | '
i ] D i
Maximum Depth = 12.28 meters Depth Increment = 0.020 meters
1 sensitive fine grained M4 silty clay lo clay B 7 silty sand to sandy silt W10 gravelly sand to sand
M2  organic material B 5 clayey silt to silty clay M3 sand to silty sand W 11 very stiff fine grained (%)
| K] clay M 6 sandy silt to clayey silt 9 sand M 12 sand to clayey sand ()

il behavior type and SPT based on dala from UBC-1983



NEWSYD Geotechnical Testing

Operator: LJB CPT Date/Time: 01-18-06 23:49
Sounding: Fos-02 Location: Foster
Cone Used: 10T3CH Job Number: 248
Tip Resistance Local Friction Friction Ratio Sail Behavior Type*
Qt (MN/mA2) Fs (kN/m*2) FsiQL (%) Zone: UBC-1983
0 80 0 1000 0 4
0 BN i (=T RS Sl SN "I'W_T"ﬁ”‘l I'_"T"“"“TW
: : |
e y ~ Fa i §
: o : :
' | 1
Fia ]
2 r i Vs d ==
3 ‘ SR E RS —~ -
3k ! ﬁ ' L o ‘
Depth : ! ‘ e ‘
(m) , ‘ i R v : :
4, T : [in, ¢ ' | |
' j ' » i : ‘
) ] o
: AT
n ‘ o TSl int y :
i " | ' )
7 i =F ; ; ~
. , i :
B L . L | ) .
. | |
! o |
| - |
B o n i’
' | l . I :
g | [ \
Maximum Depth = 8.74 meters Depth Increment = 0.020 meters
1 sensitive fine grained W4 silty clay to clay W 7 silty sand to sandy silt W10 gravelly sand to sand
2 organic malerial W5 clayey silt to silty clay #8 sand to silty sand B 11 very stiff fine grained (*)
M clay M 6 sandy sil o clayey silt Wo sand M 12 sand to clayey sand (¥)

il =~havior type and SPT based on data from UBC-1983



NEWSYD Geotechnical |esting

Operator: LJB CPT Date/Time: 01-19-06 00:20
Sounding: Fos-03 Location: - Foster
Cone Used: 10T3CH Job Number: 248
Tip Resistance Local Friction Friction Ratio Soil Behavior Type*
Qb (MN/m*2) Fs (KN/m"2) Fs/Qt (%) Zone: UBC-1983
0 60 O 1200 0 4 0 12
EP Sl ol s, e e (e S 1 B G S i R T
: , | | i i
| ] i | i [ ]
| ' | '
| ' | '
[l | ]
RN AN . SRR S SR e f ) L : 1aad
| ' o : ]
{ : : i i
2 T, ; : ! i N
B : § L 5
Depth ‘ i | ' I : '
(m) i ) ; i - b i i
4 e e o ! i
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; : . i
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5 | ; —_ N
i ! i i
| il
6 |- ' L Ll i . '
! : :
|
| i
I . |
1 | | f !
! ‘ ! [ { | )
| | [ |
. | | |
7 L S ’ I J |
Maximum Depth = 6.68 meters Depth Increment = 0.020 meters
1 sensitive fine grained B4 silly clay to clay B 7 silty sand to sandy silt MW 10 gravelly sand to sand
B2 organic material M 5 clayey silt to silty clay B & sand to silty sand B 11 very stiff fine grained (*)
| K] clay M 6 sandy silt to clayey silt Mo sand W12 sand to clayey sand (%)

il behavior type and SPT based on data from UBC-1983



NEWSYD Geotechnical Testing

Operator: LJB CPT Date/Time: 01-19-06 00:36
Sounding: Fos-04 Location: Foster
Cone Used: 10T3CH Job Number. 248
Tip Resistance Local Friction Friction Ratio Soil Behavior Type*
Qt (MN/m*2) Fs (kN/m"2) Fs/Qt (%) Zone: UBC-1983
0 60 0 1200 0O 3 0 12
0 \ T ] i G TN ] ] E [ T TT]
! ! | |
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P 5 ' e |
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N 1 i
Deph  ° [ ¢ ‘ : : ' B sulk b : f
(m) ‘ : ‘ : P il : !
® F » 5 :
5 : - - .
] I !
I ‘ | '
J | ! * |
o ] | |
a [ [
| ) | |
| ' | | i 0 x ;‘
: ‘ ; ? J . 1 | | ; [
R R ‘ ' IR ‘ . SRESEERRERK |

Maximum Depth = 5.82 meters Depth Increment = 0.020 meters
1 sensitive fine grained W4 silty clay to clay M 7 silty sand to sandy silt W10 gravelly sand to sand
H2  organic material M 5 clayey silt to silty clay W8  sand to silty sand B 11 very stiff fine grained (*)
M clay M 5 sandy silt to clayey silt Mo sand M 12 sand to clayey sand (%)

il hahavior type and SPT hased on data from UBC-1983
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APPENDIX B

Laboratory Test Results
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