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Copyright Statement

Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication. Other than as
permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted
or reproduced or used in any form, copied or fransmitted, by any electronic, mechanical, or by other means, now
known or hereafter invented (including microcopying. photocopying, recording, recording tape or through
electronic information storage and retrieval systems or otherwise), without the prior written permission of Martens &
Associates Pty Ltd. Legal action will be taken against any breach of its copyright. This report is available only as
book form unless specifically distributed by Martens & Associates in electronic form. No part of it is authorised to be
copied, sold, distributed or offered in any other form.

The document may only be used for the purposes for which it was commissioned. Unauthorised use of this document
in any form whatsoever is prohibited. Martens & Associates Pty Ltd assumes no responsibility where the document is
used for purposes other than those for which it was commissioned.

Limitations Statement

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to conduct
a preliminary geotechnical, groundwater and salinity assessment in accordance with the scope of services set out in
the contract / quotation between Martens & Associates Pty Ltd and Catholic Metropolitan Cemeteries Trust
(hereafter known as the Client). That scope of works and services were defined by the requests of the Client, by the
fime and budgetary constfraints imposed by the Client, and by the availability of access to the site.

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which may include for
example site inspections, correspondence regarding the proposal, examination of records in the public domain,
interviews with individuals with information about the site or the project, and field explorations conducted on the
dates indicated. The passage of fime, manifestation of latent conditions or impacts of future events may require
further examination / exploratfion of the site and subsequent data analyses, together with a re-evaluation of the
findings, observations and conclusions expressed in this report.

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain
information (or absence thereof) relative to the site. Except as otherwise stated in the report, Martens & Associates
Pty Ltd has not attempted to verify the accuracy of completeness of any such information (including for example
survey data supplied by others).

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and
should not be considered an opinion concerning the completeness and accuracy of information supplied by others.
No warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings,
observations and conclusions expressed in this report. Further, such data, findings and conclusions are based solely
upon site conditions, information and drawings supplied by the Client efc. in existence at the time of the
investigation.

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in
connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client. Martens &
Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this
report by any third party.
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1.1

1.2

Development and Investigation Scope

Overview

The proposed development details and investigation scope are
summarised in Table 1.

Table 1: Summary of proposed development and investigation scope.
ltem Details
Property Wallacia Golf Course, 13 Park Road, Wallacia, NSW (‘the site’)
Address
Lot / DP Lot 2in DP 1108408
LGA Penrith City Council (PCC)
Assessment To support DA submission for a proposed cemetery
Purpose
Site Area Approximately 44.3 ha based on Six Maps
Proposed Proposed site development as a cemetery.

development

Investigation 10 boreholes and 10 test pits (refer Attachment B)

scope of work

19 Dynamic Cone Penefrometer (DCP) tests (refer Attachment D)
Installation and monitoring of 6 groundwater monitoring wells.

Investigation locations are shown in Drawing PS01-J102, Attachment A.

Assessment Objectives

1.2.1 Geotechnical Assessment

The ob

O

jective of the geotechnical assessment is to:

Determine site geotechnical conditions and any associated risks
which may affect the site and the proposed development.
Recommendations to minimise identified risks and also
adequacy of the site for use as a cemetery are to be provided
accordingly.

Determine indicative soil and bedrock depths across the site to
help locate suitable areas for burial plots.
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o Provide preliminary design advice and recommendations
relating to construction of proposed pavements as part of the
provision of design services for obtaining Construction Certificate
(CC) from PCC.

1.2.2 Groundwater Assessment

The objective of the groundwater assessment is to determine
permanent groundwater levels at the site based on local groundwater
bore search and field investigations, including on-site borehole
observation and groundwater monitoring. All bases of burial plots need
to be a minimum 1.0 m above highest natural groundwater level (World
Health Organisation, 1998).

1.2.3 Salinity Assessment

The objective of the salinity assessment is to ensure that consideration is
given to local prevailing salinity conditions, the potential impacts of any
site salinity on the development and the potential impacts of the
proposed development on salinity. Recommendations to minimise
identified risks are provided accordingly in light of requirements of the
Level 3 Salinity Management Response (WSROC, 2004).

Preliminary Geotechnical , Groundwater and Salinity Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW

P1706171JRO1VO1 — October 2017
Page 7



2.1

Findings

Site Details and Conditions

General site details are summarised in Table 2.

Table 2: Summary of site details based on desktop review and site investigations.

ltem Description

Site
development

Surrounding
land uses

Topography

Expected
geology

Soil Landscape

Drainage

Vegetation

A double storey clubhouse is located near the southwestern corner.

An additional storage and maintenance building is located near the center
of the southern boundary. The remainder of the site is ufilized as a golf course.

The site is bordered by rural allotments to the north and east. Mulgoa Road
and Park Road border the western and southern boundaries, respectively.

The site is located within highly undulating ferrain, with general grades of 5-
10% and slightly steeper grade of up to 20 % in creek banks and drainage
depressions.

A creek (Jerrys Creek) is located within a depression which bisects the
western portion of the site. The western portion of the site drops eastwards
from approximately 50 mAHD near the north western boundary, to Jerrys
Creek at an elevation of approximately 3¢ mAHD and then gradually rises to
50 mAHD towards the centre of the site.

The eastern portion of the site is generally flatter with a northerly aspect and
varies from approximately 65 mAHD near the eastern site boundary, falling to
45 mAHD within the drainage depression near the cenfre of the site.

Elevations range between approximately 69.0 mAHD (eastern side) and 35
mAHD (western side) near Jerrys Creek. Lowest site elevations are generally
associated with onsite creeks and drainage depressions.

The Penrith 1:100,000 Geological Sheet 9030 (1991) identifies low lying areas
associated with Jerrys Creek as fluvial soil comprised of fine-grained sand, silt
and clay. Wianamatta Group Bringelly Shale underlies the remainder of the
site, comprised of shale, carbonaceous claystone, claystone, laminite, fine to
medium grained lithic sandstone, rare coal and tuff. (Refer attachment A,
Drawing PS01-J100).

The NSW Environment and Heritage eSPADE website identifies the low lying
areas associated with Jerrys Creek as Richmond soils consisting of poorly
structured orange fo red clay loams, clays and sands. Texture may increase
with depth. Ironstone nodules may be present. Plastic clays in drainage lines.
Deep acid non-calcic brown sails, red earths and red podzolic soils occur on
terrace surfaces with earthy sands on terrace edges. Immediately to the east
is the Luddenham soil landscapes consisting of shallow dark podzolic soils or
massive earthy clays on crests, moderately deep red podzolic soils on upper
slopes, and moderately deep yellow podzolic soils and prairie soils on lower
slopes and drainage lines. The Blacktown soil landscape is identified
immediately fo the west of the creek, consisting of shallow to moderately
deep hardsetting mottled texture contrast soils, red and brown podzolic soils
on crests grading fo yellow podzolic soils on lower slopes and in drainage
lines.

The investigation site generally drains via overland flow into Jerrys Creek
across the western portion of the site and a drainage depression near the
central northern portion of the eastern site area. Jerrys Creek drains to the
Nepean River approximately 400 m to the west of the site.

Site vegetation generally consists of golf course lawns and scattered frees,
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Item Description

usually near the creek.

Generalised Unit A: Topsoil comprising firm to hard sandy silt / silty sand up fo
sub-surface soil  approximately 0.4 mBGL.
/ rock units

Unit B: Residual soil comprising very sfiff fo hard clay up to approximately 5.5
mBGL fo the west of Jerrys Creek and up to approximately 3.5 mBGL to the
east side of the creek.

Unit C: Weathered rock comprising inferred very low to low strength shale
from 1.4 mBGL, with underlying bedrock assumed from TC-bit refusal at
between 2.6 mBGL and 3.1 mBGL fo comprise medium strength Shale. This
should be confirmed / revised at construction stage, as necessary.
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3.1

3.1.1

Geotechnical Assessment

Sub-surface Conditions

Borehole Investigations

The investigation area has been divided into three generalised zones
based on the encountered soil depth and depth to top of weathered
rock and bedrock as follows:

Zone A: Soil over shallow weathered rock (< 2.5 mBGL).
Zone B: Soil over deep weathered rock (> 2.5 mBGL).
Zone C: Low lying flood prone area (unsuitable for burial plots).

Table 3 summarises generalised depths of encountered sub-surface
units in each zone.

Attachment A, drawing PS01-J103 provides indicative extents of these
zZones.

Considering excavation of burial plots by a hydraulic excavator,
excavation is expected to refuse on bedrock.

Table 3: Generalised zones of inferred sub-surface profile

Indicative depth range (mBGL)

Zone A - Shallow weathered Zone B - Deeper weathered
rock rock/deep bedrock
1 — Topsoail 0.0-0.4 0.0-0.4
2 — Residual Soil 0.3-2.2 0.3-3.5
3 - Weathered Rock 0.9- 22 2.6-5.5
4' - Bedrock >2.2 >3.1
Notes:

1. Medium strength bedrock based on TC bit refusal; may comprise higher strength layers below
investigation termination depth.

Laboratory Testing

Four soil samples were collected from two boreholes and submitted to
Resource Laboratories, a National Association of Testing Authority
(NATA) accredited laboratory, for Atterberg limits testing. Tests were
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conducted in accordance with AS 1289.1.1, 2.1.1, 3.1.2, 3.2.1, 3.31 and
3.4.1. Test results are summarised in Table 4. A laboratory test certificate
is provided in Attachment D.

Table 4: Summary of laboratory test results for Atterberg Limits.

Liquid Plastic Plasticity Linear Plasticity
BH ID / Depth Material Limit Limit Index Shrinkage Classification
(%) (%) (%) (%)

BHI11/0.5  CHAY.Trace 54 19 51 16.5 High

of gravel
BH115/05  CHAY.frace g4 15 38 15.5 High

of gravel
BH108 /1.5 CLAY 41 15 26 1.0 Medium
BH110/0.5 ~ CHAY.frace 16 48 16.5 High

of gravel .

Atterberg limits and linear shrinkage data indicate that the tested soil
samples are of generally high plasticity with marginal to critical
expansive ratings. Soil freatment and stabilization may be required for
construction of structures in these soils.

Geotechnical Parameters

Strength properties for the site soils and rock have been estimated using
in-situ DCP testing and borehole derived data. Results are summarised
in Table 5. Preliminary results from penetration testing conducted across
the site suggest that the site’s silty clays and clays are generally very stiff
to hard. A detailed DCP log sheet is provided as Attachment C with
DCP number corresponding to borehole and test pit location.

Table 5: Preliminary estimates of soil strength properties on-site

Soil Type D4 (kN/m3)? Cu(kPa) 2
Clayey silt/silty clay (topsail) 17 50
Clay (residual, firm) 16 25
Clay (residual, stiff) 17 50
Clay (residual, very stiff) 17 100
Clay (residual, hard) 18 200
Weathered rock 22 =

Notes:

1. Dry denisity, estimate of likely value only.
2 Undrained shear strength, estimate of likely value only.
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34 Geotechnical Site Limitations
3.4.1 Soil landscape limitations

Limitations associated with the soil landscapes identified in the
investigated area are summarised in Table 6.

Table 6: Summary of limitafions associated with soil landscapes.

Soil Landscape Limitations

o The erosion hazard for non-concentrated flows ranges from moderate to
very high. Soil erosion hazard for concentrated flows is high to very high.

Luddenham (lu) o  Moderately reactive soils. Soils are deep and have high clay content.
Clay often has low to moderate shrink-swell potential.

o Low to moderate capacity for urban development.

o The erosion hazard for non-concentrated flows is slight to moderate but
ranges from low to very high.

o The deep clay soils are moderately reactive. These are generally found

e (et on side-slopes and fooftslopes. Shallower soils are slightly reactive.

o High capability for urban development with appropriate foundation
design.

o Due to low slopes and generally good vegetation cover the erosion
hazard for non-concentrated flows is low. During periods of drought or dry
seasons this may increase in some areas.

e RmETE (] These materials are generally slightly fo moderately reactive although the

surface sand is stable.

o High capability for urban development in flood free areas.

3.4.2 Clay soil profile

Parts of the site consist of a deep clay / exiremely weathered shale
(clay like properties) profile ranging from greater than 3.1 m to 5.8
MBGL. We consider that high plasticity clay soils at the site are likely to
have high susceptibility to shrinkage and swell movement resulting from
changes in soil moisture content. There is a localised dispersion risk
within the clay soils.

3.4.3 Water logged Soils

Water logged soils may pose a geotechnical constraint for the
proposed development. Areas where waterlogged soils may be
encountered include:

o Along local drainage depressions and creeks where topography
is flat and slopes are less than 1-2%.
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o Drainage confluences (i.e. where drainage depressions and/or
creeks converge).

We note that the extent and severity of water logging will be
dependent on rainfall and climate conditions. Development in these
areas should be avoided where possible. Where development does
occur (i.e. roads, car parks), design and construction should take into
account the water logged soils and subsequent low strengths of the
clay subsoils. Sub soil drains may need to be installed.

3.4.4 Risks of Slope Instability

No evidence of former ground movement was observed at the site
during our walkover:

o There was no evidence of subsidence or recent gross slope
instability onsite.

o The existing buildings showed no significant visible cracking or
settlement. A detailed dilapidation survey was not undertaken.

o Other site features showed no signs of being impacted by
ground instability.

We consider the risk in the investigation area to property and loss of life
by potential slope instability, such as landslide or soil creep, to be very
low subject to the recommendations in this report and adoption of
relevant engineering standards and guidelines. A detailed slope risk
assessment in accordance with Australian Geomechanics Society's
Landslide Risk Management Guidelines (2007) was not undertaken.

3.5 Preliminary Pavement Thickness Design

3.5.1 Overview

Preliminary pavement thickness design was undertaken in accordance
with PCC’s Engineering Guide for Development PCC (2013).

3.5.2 Design Parameters

ESA value of 5 x 104 was adopted for design of the proposed internal
access road (PCC, 2013).

Three bulk soil samples were collected from locations shown in Figure 1,
Attachment A, and submitted to Resource Laboratories for CBR testing.
A four day soaked CBR test was conducted in accordance with AS
1289.1.1, 2.1.1, 5.1.1 and 6.1.1. Test results are summarised in Table 7. A
laboratory test certificate is provided in Attachment D.
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Table 7: CBR test results.

Sample Depth

Sampling Number Material CBR ' Value (%)

(mBGL)

6171/TP106/CBR:0.2-

0.7m CLAY 0.2-0.7 1.0
6171/TP109/CBR:0.2- CLAY 02-07 95
0.7m
6171/TP112/CBR:0.2- CLAY 02-07 95

0.7m

Notes:
! Four day soak, compacted to 98 % SMDD (+2 % of OMC), applying a 4.5 kg surcharge.

A CBR value of 2.5 %, is considered typical for clay of high plasticity that
is generally encountered in the site area.

Given the limited laboratory test results, DCP-CBR correlations were
carried out using Austroads (2012). Subgrade materials at test locations
were assessed to have CBR values ranging between 3 % and 30 %.
Considering the variation in DCP ‘N’ counts resulting from varying
material types and consistency conditions, particularly for soil up to 1.0
MBGL across the proposed development areaq, the likely variable cut
and fill requirements across the site and the requirements of council, we
have adopted a CBR value of 3 % for preliminary design purposes.
Subgrade across the eastern portion of the site, possibly having a CBR
value of 1 %, may require additional stabilisation with lime to a depth of
at least 150 mm to achieve a minimum CBR value of 3 %. Similarly,
where material of inferior quality is uncovered during excavation in
remaining site areas, lower CBR values may be applicable and
subgrade treatment may be required and / or pavement material
thickness may need to be revised.

Additional CBR testing is recommended to provide a better indication
of subgrade conditions across pavement areas considering final design
alignments and levels, to confirm suitability of adopted CBR value and /
or provide statistical means to support a higher CBR design value. The
additional testing may be undertaken at Construction Certification
stage. Verification of adopted CBR value is to be undertaken during
construction by a geotechnical engineer and further on-site /
laboratory testing.
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3.5.3 Pavement Thickness

Table 8 presents recommended pavement types and material
thicknesses for the proposed roads.

Table 8: Preliminary pavement material thickness design for CBR 3 %.

Total Thickness

Road Type Thickness Materials

(mm) (mm)

7 mm primer + 10 mm
one coat flush seal +

Wearing Course 50 40 mm Asphalt
Residential - private / Concrete (AC10)
community fitle 500
roads Base 175 DGB20
Sub-base 275 CSS40 or DGS40
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Hydrogeological Assessment
NSW Government Natural Resource Atlas

Review of NSW Department of Primary Industries - Office of Water's
database indicated four local government groundwater bores (with
limited information) located within 500 m of the site boundaries (Table
9).
Table 9: Available hydrogeological information.

Groundwater

Bore
Identification

Direction and Standing Water Water Bearing Zone

Distance Level (m) Intended Use Substrate

GW109120 South (100 m) ND! Domestic Stock ND!
GWO751 44 Southwest ND' Private Monitoring ND'
(400 m) Bore
Southwest : 1
GWO075161 (450 m) ND Test Bore ND
GWO75162 Southwest ND' Private Monitoring ND'
(500 m) Bore
Notes

' ND - No data available
Borehole groundwater observation

No groundwater was encountered during excavation and drilling. Soils
are generally moist to dry. Five (5) boreholes across the site were left
open overnight. Groundwater levels in each borehole were measured
on the following day. Groundwater levels in each borehole are
summarised in Table 10.

Preliminary Geotechnical , Groundwater and Salinity Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW

P1706171JRO1VO1 — October 2017
Page 16



Table 10: Overnight borehole groundwater levels.

Grounfiwate.r.depth Groundwater Grroundwater
Borehole g’\Uen:?u:’er:Iihgg dderiﬁ,l:'f:g> rzr‘itet::r:ut:fetgr me:seu‘::::l on Borehole depth
location 2 18.9.17 on 19.9.17 22.09.2017 (m)
(mbagl) (mbagl) (mbg)
BH102 NE! 3.60 3.40 5.3
BH115 NE! 2.10 1.60 2.6
BH117 NE! 2.85 NE! 3.1
BH118 NE! 5.45 5.40 5.7
BH119 NE! 4.50 3.93 5.3

Notes:

. Not encountered.

2. Refer to Attachment A drawing PS01-J102 for BH locations.
3. Not applicable.

Groundwater well monitoring

Six (6) groundwater monitoring wells were installed in MW102, MW 104,
MWI105, MWI107, MWI117 and MWI119 on 22 September 2017.
Groundwater levels in each well are being continuously monitored
using groundwater level data loggers at a 15 minute frequency.
Monitoring is ongoing at date of report issue. Groundwater levels in
each monitoring well are summarised in Table 11.

Table 11: Monitoring well groundwater levels.

Groundwater

. Grroundwater Grroundwater
Monitoring depth measured depth measured depth measured Borehole depth
Ioc";fign , on 29.9.17 on 10.10.2017 on 23.10.2017
(mbgl) (mbgl) (mbgl)
MW102 NE! 3.92 3.90 4
MW104 2.35 2.47 2.59 4
MW105 NE! NE! NE! 8
MW107 NE! NE! NE! 3
MW117 2.05 2.02 1.7 3
MW119 NE! NE! NE! 4
Notes:

. Nof encountered.
2. Refer to Attachment A drawing PS01-J102 for MW locations.
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Water was encountered at two monitoring wells (MW102 & MW117)
which is located near Jerrys Creek and within a drainage depression.
Preliminary investigations indicate that groundwater levels are possibly
as a result of either groundwater perched over top of bedrock or
present within fractured bedrock. We note that monitoring is being
carried out during a dry weather period. Groundwater levels will vary in
the short term predominantly with minor atmospheric pressure and
rainfall infiltration effects.

Upon completion of 2 months of groundwater monitoring and
associated groundwater conditions in these areas will be reviewed and
updated accordingly.

Water Quality Monitoring Results

Groundwater quality samples were collected on 22.09.2017 with results
summarised in Table 12.

Table 12: Summary of groundwater water quality results.

Location oH EC SO42 TKN3 BOD4 NOxs TPé
(uS/em)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
MW104 6.9 3,800 37 1.3 <5 0.2 0.1
MW117 6.8 8,500 1,200 4.4 <5 0.1 0.8
Notes:

' EC = electrical conductivity.

2504 = sulphates.

3 TKN = total kjeldahl nitrogen.

4 BOD = biochemical oxygen demand.
5 NOx = nitrogen oxide.

6 TP = total phosphorous.

Conclusions

Groundwater levels were measured between approximately 2.0 and
3.9 mBGL in areas adjacent and upslope Jerrys Creek and with a minor
drainage depression.

Based on the limited groundwater assessment results, the risk of the
proposed development resulting in adverse impact on groundwater
conditions is considered to be low across the maijority of the site, except
low lying areas associated with Jerrys Creek. Similarly, the base of burial
plots will be able to maintain a minimum 1 m buffer from groundwater
over the majority of the site.
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We recommend further assessment of groundwater condition be
undertaken for confirmation of the above:

o Detail surveying of the groundwater well locations and levels to
obtain more accurate groundwater data.

o Ensure groundwater monitoring period includes at a minimum 2-
3 significant wet weather events and corresponding dry weather
periods.

o Detailed groundwater modelling (using MODFLOW) of the site to
determine groundwater levels over the entire site.

Preliminary Geotechnical , Groundwater and Salinity Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW

P1706171JRO1VO1 — October 2017
Page 19



5.1

5.2

53

5.4

Salinity Assessment
Documented Salinity Risk Potential

The 1:100,000 Salinity Potential in Western Sydney Map (DIPNR, 2002)
indicates the site to be located in an area of very low salinity potential
with some low-lying areas having a moderate salinity potential
(Attachment A, drawing PS01-J104).

Broad Scale Salinity Processes
In producing the Salinity Potential Map, the Western Sydney Regional
Organisation of Councils (WSROC) developed a number of alternative

models of processes by which salinity may occur in Western Sydney
(WSROC, 2003, pgs. 16 to 20).

A list of key broad scale salinity processes likely to impact the site,
including summarised descriptions of each process, is presented in
Table 13.

Signs of Potential Saline Soils at the site
No obvious signs of saline conditions were observed across the site:
o Vegetation growth appeared healthy and uninhibited.

o No water marks or salt crystals were observed on the ground
surface at the time of the investigation.

o No evidence of concentrated surface erosion was observed.
Assessed Salinity Risk Potential

In Table 13, the broad scale salinity processes have been assessed in
terms of likelihood of occurring at the site, considering the proposed
development, site observations and investigation findings.
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Table 13: Potential for broad scale salinity processes at the site.

Key salinity Description Potential at subject site

process

Localised Localised concentfration of salts due to Moderate - No evidence of
concenfration relatively high evaporation rates. localised salt concentration.

of salinity However, drainage depressions

Usually associated with waterlogged soil and

poor drainage are located at the site.

Increased seasonal evaporation
Exacerbated by increased water use and / or ~ fafes and groundwater seepage
blocking of surface and subsurface water —could potentially generate saline

flow associated with urban development. soils.
Shale sail In poorly drained duplex (texture contrast) Moderate —The site is underlain
landscapes soils, shallow subsurface water flows laterally by low permeable clay overlying

across a clayey upper B-Horizon with salt  shale.

usually accumulating in the clayey subsoail.
y 9 yey No evidence of impeded

Salt concentrations may increase where surface vegetation growth and
subsurface water accumulates and  surface soil erosion observed.
evaporates, e.g. on lower slopes or natural

and constfructed flats in mid-slope.

Exacerbated by subsoils exposure through
deep cutting, by installing buildings into the B-
horizon and by impeding subsurface water
flows.

Highly dispersive, erodible and poorly draining
sodic soils due to salinity.

Deep Brackish or saline groundwater rises to a level Low — Groundwater was not

groundwater where, through capillary action in the soil, the  encountered in the boreholes

salinity water with dissolved salts reaches the ground  and fest pits up to 1.5 mBGL. The
surface and evaporates, resulting in localised  future development is unlikely fo
salt concentration. infercept groundwater levels.

Groundwater rises are typically caused by Future structures are fo be
increased water infilfration, e.g. above constructed with appropriate
average rainfall, vegetation loss, irrigation, drainage measures installed
increased water use in urban areas, where required.
construction of surface pits.

Exacerbated by buildings or infrastructure
infercepting the zone of groundwater level

fluctuation.
Deeply High salt loads with high sulphate levels Low —No evidence of deeply
weathered soil related to un-mapped deeply weathered soil  weathered soils observed.
landscape landscapes beneath fluvial gravel, sand and  Encountered site soils are
clay. residual.

Usually in mid-slope or on hilltops affected by
perched saline groundwater.
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5.5

5.5.1

55.2

Laboratory Testing

Overview

Thirty soil samples and two water samples were collected from the
boreholes, test pits and monitoring wells and submitted to Envirolab
Services, a NATA accredited laboratory, for salinity and aggressivity
testing (Electrical Conductivity (EC), pH and soluble SO4). The testing
was carried out for salinity classification and to assess an exposure
Sampling was
targeted to achieve a representative coverage of site conditions in line
with assessed subsurface profiles, proposed earthworks and the limited

classification for design of buried concrete structures.

investigation scope.

Results — Salinity Classification

Laboratory test results for salinity classification are summarised in Table
14. A laboratory test certificate is provided in Attachment D.

Table 14: Salinity test results.

Sample D!

6171/TP101/0.5
6171/TP101/1.5
6171/BH102/0.5
6171/BH102/1.0
6171/BH103/1.0
6171/BH103/3.0
6171/TP105/0.5
6171/TP105/1.5
6171/TP106/0.8
6171/TP107/0.1

6171/TP107/2.2
6171/TP109/1.0
6171/BH110/1.0
6171/TP111/0.4
6171/TP111/1.5

6171/TP112/0.4

Material

Silty Clay
Clay
Clay
Clay
Clay
Clay

Silt
Clay
Clay

Sandy Silt
Clay
Clay
Clay
Clay
Clay

Clay

ECi:s)
(ds/m)

0.059
0.047
0.022
0.066
0.29
0.33
0.036
0.034
0.14
0.036
0.35
0.53
0.12
0.028
0.27

0.16

ECe
CLOE

0.354
0.282
0.132
0.396
1.74
1.98
0.324
0.204
0.84
0.504
2.1
3.18
0.72
0.168
1.62

0.96

Salinity Classification 3

Non - Saline
Non - Saline
Non - Saline
Non - Saline
Slightly Saline
Non - Saline
Non - Saline
Non - Saline
Non - Saline
Slightly Saline
Slightly Saline
Slightly Saline
Non - Saline
Non - Saline
Non - Saline

Non — Saline
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Sample D! Material Salinity Classification 3

6171/TP112/2.0 Clay 0.79 4.74 Moderately Saline
6171/TP113/0.1 Sandy Silt 0.034 0.476 Non - Saline
6171/TP113/2.0 Clay 0.1 0.6 Non - Saline
6171/TP114/2.0 Clay 0.46 2.76 Slightly Saline
6171/BH115/0.2 Sandy SILT 0.12 1.68 Non - Saline
6171/BH115/0.5 Clay 1.3 7.8 Moderately Saline
6171/BH115/1.6 Clay 0.51 3.06 Slightly Saline
6171/BH116/0.1 Clay 0.029 0.174 Non - Saline
6171/BH116/0.6 Clay 0.2 1.2 Non - Saline
6171/BH117/0.2 Clay 0.074 0.44 Non - Saline
6171/BH117/0.5 Clay 0.17 1.02 Non - Saline
6171/BH117/1.0 Clay 0.19 1.04 Non - Saline
6171/BH118/0.5 Clay 0.058 0.348 Non - Saline
6171/BH119/1.5 Clay 0.12 0.72 Non - Saline
Notes:

! Project#/Borehole#/Depth (mBGL)
2 Based on EC to ECe multiplication factors from Table 6.1 in DLWC (2002).

3 Based on Table 6.2 of DLWC (2002) where ECe <2 dS/m = non-saline, ECe of 2-4 dS/m = slightly
saline, ECe of 4-8 dS/m = moderately saline, ECe of 8-16 dS/m = very saline and ECe of >16 dS/m
= highly saline.

Results indicate sub-surface materials at the site can generally be
categorised as non-saline to slightly saline. Moderately saline soil tested
in TP112 and BH115, is likely to be associated with the location of the
borehole within a low lying area and drainage depression.

5.5.3 Results — Exposure Classification

Test results for exposure classification are summarised in Table 15. The
laboratory test certificate is provided in Attachment D.
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Table 15: Exposure classification test results.

Sample ID? ECe (dS/m)2  pH Sulphate (SO4) (mg/kg) Exposure Classification 3

6171/TP101/0.5 0.354 58 21 Al
6171/TP101/1.5 0.282 5.7 27 Al
6171/BH102/0.5 0.132 5.7 <10 Al
6171/BH102/1.0 0.396 5.6 <10 Al
6171/BH103/1.0 1.74 5.1 <10 A2
6171/BH103/3.0 1.98 4.7 <10 A2
6171/TP105/0.5 0.324 5.3 36 A2
6171/TP105/1.5 0.204 5.1 <10 A2
6171/TP106/0.8 0.84 50 26 A2
6171/TP107/0.1 0.504 58 <10 Al
6171/TP107/2.2 2.1 4.7 100 A2
6171/TP109/1.0 3.18 4.7 110 A2
6171/BH110/1.0 0.72 5.3 78 A2
6171/TP111/0.4 0.168 5.6 30 Al
6171/TP111/1.5 1.62 7.5 <10 Al
6171/TP112/0.4 0.96 5.0 160 A2
6171/TP112/2.0 4.74 4.8 490 A2
6171/TP113/0.1 0.476 5.6 20 Al
6171/TP113/2.0 0.6 5.1 27 A2
6171/TP114/2.0 276 4.9 130 A2
6171/BH115/0.2 1.68 6.4 10 Al
6171/BH115/0.5 7.8 5.7 190 B1
6171/BH115/1.6 3.06 6.6 100 Al
6171/BH116/0.1 0.174 6.0 <10 Al
6171/BH116/0.6 1.2 6.0 190 Al
6171/BH117/0.2 0.44 5.5 33 A2
6171/BH117/0.5 1.02 5.0 49 A2
6171/BH117/1.0 1.04 5.1 59 A2
6171/BH118/0.5 0.348 52 30 A2
6171/BH119/1.5 0.72 53 24 A2
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Notes:
1 Project#/Borehole#/Depth (mBGL)
2 From column 4 of Table 14.

3 Exposure classification for buried reinforced concrete based on Tables 4.8.1 and 4.8.2 of AS
3600 (2009).

An exposure classification of ‘A2’ should be adopted for preliminary
design of buried concrete structures in accordance with AS3600 (2009).
Higher classification (B1) may apply to low lying areas / drainage
depressions.

Conclusion - Salinity Potential

Results indicate sub-surface materials at the site can generally be
categorised as having a slight salinity risk potential with low lying areas
having a moderate risk potential. Therefore specific saline soill
management strategies are required at the site where development
occurs in low lying areas.

Additional assessments would need to be carried out to confirm and
improve characterisation of the site salinity conditions, such as in low
lying areas / drainage depressions.
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Site Recommendations

We recommend further investigation and/or site specific analysis are
conducted in the vicinity of any proposed structures to provide more
accurate geotechnical design parameters for structural design at
detailed design stage.

General geotechnical recommendations for the  proposed
development are provided in Aftachment D. Further site specific
recommendations include:

Site Classification

Based on preliminary field investigations, the majority of the site consists
of a deep highly plastic clay profile greater than 1.8 m depth.
Therefore, the site maintains a preliminary classification of ‘HI' in
accordance with AS 2870 (2011). Areas where the clay profile is less
than 1.8 m deep may be classified as ‘M’, subject to further laboratory
testing. Classifications will vary depending on site cutting and filling.

Excavations

Excavation works for the development will involve excavating clayey
subsoil materials with some excavation areas likely to encounter rock of
various strengths, depending on location.

lone A comprise of shallow bedrock (<2.5 mBGL) and possible
ephemeral perched groundwater, subject to further detailed
investigations. Zone B is comprise of deep residual soil (>2.5mBGL). Zone
C is classified as flood restricted area due to risk of flooding of the creek
as a result of high rainfall events. Refer to Attachment A, drawing PSO1-
J103 for indicative zone locations.

Footings and Foundations

We consider that the observed clay soils at the site are able to support
structures such as buildings and roads with a range of commonplace
structural solutions. Footing and foundation design should take into
consideration preliminary soil strengths provided in Table 5. Depending
on the final structural loads and tolerance to differential movements,
shallow pad, strip or stiffened slab footings may be appropriate if
founding on at least stiff natural clay. Allowable end bearing pressures
of 100 kPa and 300 kPa may be adopted for stiff clay and weathered
rock respectively.
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Clay soils at the site may have high shrink-swell susceptibility and future
investigations or designs are required to address this constraint to
building construction.

6.4 Retaining Structures

Excavations in burial plots will likely remain open for less than 24 hours.
Temporary shoring or appropriate grave shoring inserts will unlikely be
required during excavation works unless excavations remain open for a
longer period (greater than 2 days) or during prolonged or heavy
rainfall periods.

If the proposed development requires construction of retaining
structures, it is recommended that retaining structures greater than 0.75
m are individually assessed and designed by an appropriate engineer.
Active, Passive and at-rest earth pressure coefficients of 0.4, 2.6 and
0.56 respectively, may be adopted for preliminary design.

6.5 Earthworks

6.5.1 Subgrade Preparation

To achieve the minimum required CBR value, the subgrade may require
tfreatment, such as by one of the following methods subject to the
future detailed design:

o Removal of topsoil and other unsuitable materials such as brick
fragment containing soils or uncontrolled fill, and replacement
with approved fill under geotechnical engineer’s direction.

o In-situ stabilisation with cement / lime or similar binding agent to
a depth of at least 500 mm below finished level. Use of this
method and extent will depend on the condition of material to
be stabilized.

o Installation of a geotextile bridging layer.

6.5.2 Subsoil Drainage

Surface and sub-soil drainage is to be provided in accordance with
PCC requirements. Sub-surface drains are to be installed at the
minimum on the upslope side of roads and generally extend minimum
600 mm below subgrade level.

6.5.3 Placement and Testing of Pavement Material

Road subgrade is to be compacted with density testing at a rate of 1
test per 50 m of road length. Minimum relative density of subgrade shalll
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be 100 % Maximum Dry Density (MDD) at a standard compactive effort
within 2 % of optimum moisture content (OMC). Prior to placement of
pavement material, the subgrade shall be proof rolled and approved
by a geotechnical engineer.

Pavement materials shall be placed in layers (when compacted) not
thicker than 200 mm or less than 100 mm. Pavement materials shall be
compacted to the following conditfion:

o Sub-base - Minimum 98 % MDD at modified compactive effort
(2% OMC).

o Base - Minimum 98% MDD at modified compactive effort (+2%
OMC).

Compaction testing shall be undertaken by a NATA accredited
laboratory in accordance with procedures as outlined in PCC
Construction Specification for Civil Works, 2016, and at a rate of no less
than 1 per 50 linear metres, or per 250 m2, whichever is the greater, with
a minimum of 2 tests in any one length. Each pavement and subgrade
replacement layer shall be proof rolled under Geotechnical Engineers’
or GITA supervision. Subsequent pavement and subgrade replacement
layers shall not be placed prior to approval of underlying layer by the
Geotechnical Engineer.

6.5.4 Fill Placement

Should filling be required to raise site levels, site-won excavated residual
soils may be considered, subject to stringent moisture conditioning and
placement controls and further advice by a Geotechnical Engineer.
Alternatively, and to raise pavement subgrade levels, suitable granular
fill, approved for use by a Geotechnical Engineer should be adopted.
All earthworks specification is to be prepared by the supervising
engineer and be implemented by the contractor.

6.6 Sdline Soil Management Recommendations

We recommend that saline soil management strategies are prepared
at construction certificate stage following review of proposed
development levels. There may also be a need to undertake
additional sampling, depending on the proposed cut / fill and final
development levels. Preliminary management strategies should include
a combination of, but not be limited to, the following:

o Maintaining natural water balance.

o Limiting irrigation.
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o Limiting soil disturbance, such as cut and fill, so saline or sodic
subsoils are not exposed or groundwater is not intercepted.

o Planting of suitable salt-tolerant plant species.
o Retention of existing deep-rooted vegetation.

o Offset landscaping and gardens from building and retaining
walls.

o Treating soils with gypsum before landscaping to suit selective
species.

o Where consistent with future land use and landscaping plan,
planting of deep-rooted, preferably native, trees to increase
water absorpftion.

o Sedling, e.g. by lining, of stormwater detention ponds and water
features to reduce infiltration.

o Preparing sediment and erosion control plans that take into
account saline sails.

o Replacing excavated soils in their original order.

o Any long term irrigation or watering on-site is to be at a level that
does not cause groundwater to become perched.

Typical management strategies for new buildings and services include:

o Limiting soil disturbance, such as compaction of soils, cutting and
filling.

o Designing and building structures to limit interference with
natural water flow on site.

o Using appropriate construction materials and techniques to salt
proof buildings and infrastructure.

o Utilising damp proof courses and water proofing of slabs.

o Using exposure grade bricks / masonry below damp course or in
retaining walls.

o Providing concrete strength and cover to steel reinforcing in
accordance with AS 3600 (2009) and the exposure classifications
outlined in Table 15.

o Limiting excess surface water infiltration into the soil by designing,
instaling and maintaining appropriate stormwater drainage
(gutters, downpipes, pits and pipes).
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O

Further assessment including laboratory testing, to improve
characterisation of site salinity conditions, particularly in
proposed development areas, and assess potential ensuing
implications on the proposed development and mitigation
requirements.
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Conclusion

From a geotechnical perspective, we consider the investigation area to
be suitable for the proposed development, subject to the
recommendations outlined above.
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Proposed Additional Assessments

The following further investigations are recommended at the detailed
design (or equivalent) stage:

o Further borehole / test pit to refine indicative soil profile zone
delineations.

o Additfional penetration testings such as Standard Penetration Test
(SPT) and/or Dynamic Cone Penetration Test (DCP) to determine
more accurate strength of sub-surface materials for future
structural design.

o Further groundwater assessment, including groundwater
monitoring and modelling, to more accurately determine
groundwater conditions across the entire site.

o Further salinity investigation, including lab testing, to improve
understanding of saline conditions and exposure classifications
to proposed excavation depths.
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10 Attachment A — Plans

Preliminary Geotechnical , Groundwater and Salinity Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW

P1706171JRO1VO1 — October 2017
Page 34



- USER: KWONG

PRINTED: ----

DRAWING LIST

rrosec.  PROPOSED CEMETERY
rnse. GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING o —

GEOTECH AND CONTAMINATION

PS01-J100  [A GEOTECHNICAL SITE INVESTIGATION LOCATIONS (AERIAL IMAGE)
PSO1-J101  [A GEOTECHNICAL SITE INVESTIGATION LOCATIONS (CONTOUR SURVEY)
PS01-J102  |A INDICATIVE SOIL LANDSCAPE UNITS

CLIENT. CATHOLIC METROPOLITAN CEMETERIES TRUST i T oL
PSO1-J104  |A INDICATIVE SALINITY MAPPING
PS01-J105  |A INDICATIVE SOIL PROFILE ZONE

LOCALITY PLAN
N.T.S.

LGA: PENRITH CITY COUNCIL
WALLACIA GOLF COURSE, PARK ROAD, WALLACIA, NSW

DEVELOPMENT APPLICATION

REV [ DESCRIPTION DATE DRAWN [DESIGNED|CHECKED | APPRVD | SCALE GRID DATUM PROJECT MANAGER CLIENT i . . DRAWING TITLE
A | INITIAL RELEASE 25/10/2017 KW 0T GT GT CATHOLIC METRO CEMETER'ES TR Consultlng Englneers COVER SHEET
: : _ 0
DISCLAIMER & COPYRIGHT PROJECT NAME/PLANSET TITLE rte n s Evna\{[ler?nment
This plan must not be used for construction unless signed as approved by .
principal certifying authority. PROPOSED CEMETERY & ASSOCIateS Pty Ltd Geotechnical
All measurements in millimetres unless otherwise specified. CIVI|
This drawing must not be reproduced in whole or part without prior written GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING PROJECT NO. PLANSET NO.  RELEASE NO. | DRAWING NO. REVISION
consent of Martens & Associates Pty Ltd. WALLACIA GOLF COURSE, PARK ROAD Suite 201, 20 George St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767
(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Email: mail@martens.com.au Internet: www.martens.com.au P1706171 PS01 RO PSO1 -AOOO A

A1/ A3 LANDSCAPE (A1LC_v02.0.01) DRAWING ID: P1706171-PS01-R01-A000 gEHTog % 3 T % % 7 % %



TR

CP 102

o . i - ; ! "? DCP 114

MW 102 : ' - e 1P 11k
i i | 2 b

¥
L

7
DCP 113

-rl-..ll '
P13 %
- . ¥ FH
. M ! T L - : ] . - e Yy .-.-
i " " 1" T L A e |. |
R S g o ' : | .-.-"?‘ \
A e ! - = " - RN
A=DCP 105 [ |
4 m ’ o i - N e ..
- 'iﬁ
o LDCP 112 ’
;- TP 112 * i
i ]
£ -.b-

an’ e L | .
15 My DCP 110 ; x.'t .
. & P 100 J 'R

k.
-

D! CP 109 \ -
P 1090 &

) ‘*h\t&.k

i | { -

ol ' v : -
(o B .r & i l_
ﬂ. 'J L » .|I * x.- l’lr 4 l"':-l..

VAT By ad v

KEY:

GROUNDWATER MONITORING WELL

SOURCE:
INDICATIVE BORE HOLE / DCP / TEST PIT LOCATION DOUGLAS PARTNERS, PROJECT 76652.01 (JUNE 2017)

SCALE GRID DATUM PROJECT MANAGER | CLIENT ) c fing Eng DRAWING TITLE
| A | INITIALRELEASE ] 25/10/2017 | Kw | OT | GT | | 9_ 2 40 e B w0 0 u0 %0 w0 20 onsulting Engineers
R TZ00 T 000) GT CATHOLIC METRO. CEMETERIES TR. g - te ns Environmgent J GEOTECHNICAL SITE INVESTIGATION LOCATIONS

DISCLAIMER & COPYRIGHT PROJECT NAME/PLANSET TITLE Water (AERIAL IMAGE)

:)’mlscﬁ)lgrcrgrli;; irr]g:& #gsgl .for construction unless signed as approved by P R O P O S E D C E M ETE RY & ASSOC|ateS Pty Ltd GGO technical

All measurements in millimetres unless otherwise specified.
This drawing must not be reproduced in whole or part without prior written GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING Civil PROJECT NO. PLANSET NO.  RELEASE NO. | DRAWING NO. REVISION
consent of Marten's & Associates Pty Ltd. WALLACIA GOLF COURSE, PARK ROAD Suite 201, 20 George S i - :
\ , , ge St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767 -
(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Emall: mail@martens.com.au_Intemet: www,martens.com.au P1706171 PS01 RO PS01-J100 A

A1/ A3 LANDSCAPE (A1LC_v02.0.07) DRAWING ID: P1706171-PS01-R01-J100

PRINTED: 24.10.2017 - USER: KWONG




\ D\(P\ 102

KEY:

GROUNDWATER MONITORING WELL

INDICATIVE BORE HOLE / DCP / TEST PIT LOCATION

| h
5P 1y .1 {08408

TP 106

1N

— mﬁfﬁEvELOPMENT APPL]|

ATIO

a

DESCRIPTION

INITIAL RELEASE

20 46
! .
A1(A3)  1:2,000 (1:4,000)

GRID DATUM PROJECT MANAGER

GrT

Consulting Engineers

CATHOLIC METRO. CEMETERIES TR.

Environment

DISCLAIMER & COPYRIGHT

This plan must not be used for construction unless signed as approved by

principal certifying authority.

All measurements in millimetres unless otherwise specified.
This drawing must not be reproduced in whole or part without prior written

consent of Martens & Associates Pty Ltd.
(C) Copyright Martens & Associates Pty Ltd

PROJECT NAME/PLANSET TITLE

PROPOSED CEMETERY

@%rtens

& Associates Pty Ltd g_eﬁtechnical

DRAWING TITLE

GEOTECHNICAL SITE INVESTIGATION LOCATIONS
(CONTOUR SURVEY)

GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING

WALLACIA GOLF COURSE, PARK ROAD,
WALLACIA, NSW

Suite 201, 20 George St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767
Email: mail@martens.com.au Internet: www.martens.com.au

PROJECT NO.
P1706171

PLANSET NO.  RELEASE NO.
PS01 RO1

DRAWING NO.

PS01-J101

REVISION

DRAWING ID S P1T061T1 -PS01-R01-1101

uuuuuu
0 10




- USER: KWONG

PRINTED: 24.10.2017

=

‘ L”%‘?&?@,’;\o\v\

N
IR XK vadatals

1 l o i o
T X Q2SR S A POR PEXI O R e
;:-‘azxf"c»:o:Q;Q:\(o:oﬁ0.0201020:0;93:}»;’«\{9‘w{ozoz Y
Y00 Y00 %0 %0 %0 %07 %02 % T 00:%% e e Ve Y
SRR RHAKANER AT \
A

v.v. > v
AVAVATAVLTATA VGGG OO O o AT BN
2TAVAVAVAVAYAVAV. VO O oM @ 0 8,0 &, 9.1 10 0 O
\NAAAAANAN] ”QQQQQQQK\Q‘)%?A? v‘Q 1)
IAVAVAVAVAVAVAVAVAVAD O 9 @ &= ="~ 2 &
ANISANANANNNNN ‘4»’0‘0“3&@?\—?, .
AVATAVATAVAVAVAVAVAVAVAY (% ". 3 RN

I |
+
LJ
a e
3

/
X
_9";

.0

. \/ D@
WTATATAYAVAVAVAVAVAVATAVAVA (B @ £ 0 & - L X D2
AVAVAVAVATAVAVAVAVAVAVAYAVAVL Y Ou@u®y ' O 00 S PARSANBIN0
LAVAVATAVATAVATAVAVAVAVAVAVATAV N 9 4 9. ) & & (R IO DT
ATAVAVAVAVATAVAVAVAVAVAVAVAVAVAV A\ § L @ @ > (@ > O 2 2,9.90,.0.0.0.0 v A
FaVaY, RRICKS 9 9.0 0.9 0. 0.0.4 1.90.0.0.0.6 6.0.0 -
AVAVAVAYAVAVATAVAYRVAYAVAYAVAVAYAVA b 7Y OO h: O OOOOOC ‘ > » e 4
A VAVAYAVATLTAYAVLY, va' v, PR > ) > \ S AT S
: AOO0OODEOOOODO0ODOOM S5 KITZIILRSS RRIRR I O~ = A R NN S
YAVAVAVAYAVAVAVATAVAVAVAVAVATAVAVAVAVATA @ @24 0 @ & ' & 0 IOHE SCIODOS i 255 . v i A ) >/ \ [ \. \ \“1-!'.)/ /[// ,I ‘Q ‘\
-AYAVAVAYATAVATAVAVATAVAVAVAVAVATAVAYAVAY, X "O‘Q'/*,‘Q‘O""Q - 'A ' '\:‘ &"é» )%0"’(/’0/ = - _ - e N 1A WY = :'.@. & i‘aﬁ‘ "\ \\GQ’/I //(0)0“: }RQ ;
R I 3 XA KRR IR AR I ITRRA A AT ST = N N \ 2 NP 2SC2 999 . 0e Rt U UGO=SSSST
ATAVAVAVAYAVAVAVAVAVATAVAVAVATAVAVAVAVAVATATAY, Pl @ oo SATARA O O @ ) (b 4) 4 1650747020072 Do 8a0® o a@=0all .7/ awwv v TN r’-\ | AP )X/ Be===xS
AVAYAVAVAVATAVAVAVAVAVAVAVATATAVATATAYACAVAVAVA' (U S @Ld D WY O 0 1) O 0. 0.¢ 0000500 ) ala®a@ - 8w @iV oW ZaS N L ‘\ == R NSNS N @250 \\‘}4”\?}"~—:-\“&i
'AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA? AYAVLVAV-Y, 5‘0‘«)\ ‘0.0‘0 NS DS S, «“"4’6”}""0”&’0‘4 .’/"/ L ) /- =~ ) \\‘ ‘\\\‘\\\‘ \".‘ (1 ‘k‘}///,?\\ﬁ ¥) s SN g7, pogy —— < ' J-\V// \\-‘v"ﬁ"‘: =% Qiﬁg'(.(s‘» ){'...@h
/AYATAVAVAVAVAVAVAVAVAVAVAVAVAVATAVAV L VATAVAVAVAVA P @ o S e % 0. 0.8 5.2\ 80,0, 0,080 70" e .'- i" \\\‘\ ﬂ‘ GoNZ NN /‘a"gﬁ\ SO Nt "-.‘l ) . , Z\Vr-’ ,/AQ_-‘\\' 5= W 7 g N 8 .O' e , .}\
W /LT AVAVAVAYAVAVLVAVAVAVAVAVAVLAVAVAVAV .V, VAVAVAVAVAY, @ @b i @RV ST S X040 @ S o oy WO -0 Y AN A\ Q\ L\‘)‘l' ’Q\P Z T AN A P ﬁnfllqti-'imr;t- —l ¥ 2oV Sy S aS \‘&9  an W s VW W\ =~ I
NN 7AVAY VAV VAVAVAVAY. VAVAYAY y,v,”v‘.v.wAvAvAvAv"d}“‘-’)}‘\Q“A“Q\Q‘Q .= 2,0.8.4.5.06.0.0 /) ¢4 '~ ,'f ',—d Va A -~ ) AN D \\\i,, e e SV ) W a2 = o =7 Y gn HT //‘ (4 -‘\'/F':\\ Y/ ‘\Jg\&f / % =
AN e ; s, e ¥ e ! 0,0 5.9 000G O 0000 oy 'd = = <> = ’\QE&"Q QaCal ORI @ Un® P @ e a® ., TN (W P SR ol @,, =0 <
S N\O\BEG60EO00E DOO0O0BBE0006L. 100207000 0% 0 0% Ve 9y @y @p % g€\ VTl BTy TS DN =D Vala SNV atlQ (@D, 9,.7a0aNa Vg8 oSN oW/ oV - Z == _
g VAVAVAVAVAVAVATATAVAVAVAVAVAVAVAVATAVAVAVAVAVAVAYL Y OSSO OO R e 0 1) 22 e = 20 00 4. o’o ' a® ’1' ’5”,-\“ Vey "/;-ﬁp’l "\\5 Z AN QR A - , ‘9-4\.\\\\\\\\\\&\\ \\\‘ ‘*" €=, !;‘.. -9"!1' 'lp S \“ ‘»/ s ’-"';’s.‘(/“
7 3\ 'AVAVAVAVAVAVAVAVAVAVAVALVAVAVAVAVAVAVAVAVAPAVAVAVLYAY 1) 4@ @ 0 @ @ O O 0 0.0 0. 4 1. 0.0 @ &< , 0.0 4. @ 9.0 l' / J.‘ ‘\‘ ‘Q‘Vfl 'A“'l" N =W \\\ A A 51"‘ A e o N Al n\". P77 Q‘ \"\"ﬁ \‘\\ Q" ()X ¥ s W &
D.P.334 va NEIC X X 2C X DA ICOIC IR ICHK X K XKL R G/ L == OO = .'I"‘J" \3é AN \%‘a\gg‘pl“-. O\ ANV QY & = __’—‘-..ﬁ«:g\_ AN XN 1‘\ -y (/) (I// ]
- BN S R s s R R & A R R A A S A N I A R R R S = S MU AT
e N s a st i eyt v essanra v W g g B gl e UgBaN e S N Y 8e e P e s S 2 B o S S N NS S e S T S S U N NN NN W AT n s wac Ve el Vel gyl o 2=
RS XX K XX IK KDDAAE ARSI KK NI O O RN TV e T e ¥eWa - NS TR Ve Ts7aYaPe ' N I VMO Yo - g Fa¥iw (0 SV P VO e
RARAAAAAARARAAARRAARARIAARIIETERY KNI IR 2.0.0.0. 0 /' I\ L =77 \’, 1’1’1“—!;'AQ\\ S \\\ NN —-Jg\\ﬁk S DA N - EAQQ“‘ \\ " \ \\ N '
ey AN ATATATATLTATATATATATATATATATATATAYAYATA 'ATATAY LB 5 9 0. 0.0 0.0 O 0. 909 4 ) 0.0 8 0.0 > 9.4 9.9 // r"..' .‘,.Q\\-t"r P-‘!—‘,"_'Q\ \‘\\\ \ 27 = ‘-\\\\\ \Q\_ =0 P=(\ = ) va-w‘\\\\ J\ﬁ‘ Sad .“
00, R R R AR AT AT AN ATIAA A A et A S A N O NN Vg 252 ta SN Dot Yo\ 0y
ol AVAYAT . TAVAVAVAVAVATAVAVAVAVAVAVAVAVAVAVAVAVLVAYAY "A“0""'A’4}‘0"“4)“»"t‘[f’?},"’,’@"(}’« ’4."’ ,0’0000 Q‘ ', 0/} s d ‘DA‘LF E’A“'lf a0, ! \..E A\ R .EFE- h » =COXNY \\\\ \\\ ."\ { <= " \ ¥ <\ \\\\ ‘“’ o5 WA
ox N8 13 VAVAVLYATaTATAVAVAVLVA AVAVAVAVAVAVAVAVAVAVAVAVA AV, (aVA O O O O O 0 & ) 0 @ G O DS L0 e w’l/ { ) ’l" () W e 920,00~ ) ‘.@ RN \\\‘ "L P\ ) QR \\\‘ =€ ) =00 )= \\&; D) al) @
 VAVATAVAVATAVAYATATAVAVATAVAVAVAVAVAVAV VAVATATAV, VAV, Y, vV, VAV @ @ @ @ @ @ O @/ (I 0.4 ) & ¢ 4.4 & 0‘(0 . 0.0 /' ‘/ . l’ l’.A.’ - _ g ’ Q \ /= ‘A”- —_ ‘\ &\\ *‘l _-:"i_ ; W, AN \\\\\ \\&Q\‘ v ) ’ " “. s AN \‘ C\.‘ .1 “Q
ATAYAVATAVAVAVAVAVA AT ATATATA TAVATATAAVAVAVAVAVAVAYAV LAY, WaR Ve Ve ¥e el a0l 11 U@ st O e ¥ 0 0 s 0 e I(’ ‘Q' NN O ’0¢Q.Q@¢—'- '.\ = m‘\“ =S w -\\\\qb‘ W \\\& = ‘»\‘ ")(".’ NS \\\\ %‘“‘ﬂl’.’ )‘s
F T VN AVAVAVAVATAVAVAVATAVAVLVAVAVAVAVAYATATAYAY AV AT VAV A SN A G @ @ 40 1) 9 0 0 ) @ 9.0 6. 0.9 0. 0.4 /= L Y~ I )= ) )= 020, 00,20, .‘ Nyt — ' A EEIN) ‘)\\ SR "‘ NG ‘\\ VRN
BN ¥ s Viv Vs T aTiTATAVAY aVaY 4 T AVAVAVAVAVAVAVAVAVAVAVAVAVATATAVA \oa @ L 20 @O0 @ @ ) O OV ) 4D & (' O & O 9. ¢ 0. 0.0 W 4 2 - Cal® T a? , /4 "7 = = WS N N o111, 178 /4 N N S AN ¥l
T T T T, e DIIRIRLRANR 12020 8,% 02520202022 %0 00 0% SSSON 10l nl a®azeX w3 sV 2w e
Avatati ATLTATSTATATATA OGN = SOCR OO X I IR IR YA\ 7\ /" \_/ 4 , ', W ANAY .= - Wa=al) ‘ 47 W @™o ¥ N QW ROV W W -
AT AVAVAVAVATAYATAVATAVAVAVATATAVAVATAVAVAVAVAVATAVAVAVAVAY. G @ NGO O 1) 4. 0. O O 4 DO DO OO 000 D OOl 0,9,0,0_.0,%,8.0-0 \“ ‘Q"“" T a0 o S oWV 110?700 28y % e @ 8- N= WS T\ C
VAVAVAYAVAYAVAY AVAVAVAVAVAVAYAVLTAVAVAVAVAVAVAVATAY ‘;v‘\v_‘vA\;Qeo‘Q,OsQ‘ ﬂ:,jl;'}(’o 4»‘0“"’0\?0‘7‘“"‘0/"")"’/0(""\' “ .’ .0 .FQ- "Q ./ "-’l ", waw, au\’d "\ \‘\ © I N NN P\ A LD/ ) A =N \\\\ ‘ﬁ’ \\\g‘-a
T YATAVAVAVA Y Ta VAV AV VAVAV LT LT, Aw.w?‘v‘ PAVATA AN ATATAYAVAYAYA ’ ‘\ ‘:r"t y 2784 &, ‘ ‘.‘ $ ‘ ‘ ‘ ‘ ‘ . ‘ ‘ ‘ ﬂ" ,’ ,‘ a f ~ N4 .' /4 f / " "’/’ “- "".‘ ‘ “ ‘k ?!_5": \\&l} ‘:’,-\T\ 0 -— . ‘Q\% \\'b\\“\“‘“"‘"’(’.”I ".\\".‘ \\\\ Q)e)‘\ "!
LVAYAVAYAVATATA AVAVAVAVLVAYAVAY S AVATATAVAVATATATATATAVAVAY S ONI S MU SOV oin i e SV 0 1 2 0 0 VNI V) o'l g, O 5 & W =T oW o "J. L - OO O HAECR N R DY D O IR )=
RANRBARARANRRNRARTSRBRBARBARRKRRARARL A OO OO ) -~ ¢ ‘0.0 "\(' .9.0.0 'a¥a% =X/ () - d W “ \. B W g ww o Ve o O o }6‘ " W, !‘\ $ \\\ AN = ¢ S S0\ A
OOEH6H6664 OOBSORMBOROOR X R KK QPR S S XA NG XX KIS XY 00,0920, 0,0,0,0,0,0,0 U K R O=C G =C RCPROIRC I R G X D= - O
A S R IR NSNS N IR 5L A S T R S R, L R S N TR I L
SO L R XX I K KIS L FL I T I I I S E S R S A N R R R N IR RN RS
A S AN AL AN S S e BEROEIOZ AL I IR IS LN @0 020a0,0,0,0,.0/-0,0,0,2_ 8 . 0a9-"0_095.2a2,,9 0 O SsSWaNa VB N Wadgt s ea
= gt A 8 SR DY DDA NN O I THQON) { 4 S \/ = = 3 {_ ) a = )=CECRMDACOIN DN N\ ) -
e — 0.8 0,060 a0 00 0 0w SN @ a B alia®@r 000,00 s 000, 0,900 a0, 0_0 a-08_ 20 =R AORAEC RO . SO
g BN 47 e nsainn 202000202020 e R0 s e Q0 TR0 00t 002 YataZe a2 s S as 2SR e RS s NN IS0 TSSONNNN 0 9SS
O A e QT?"AK\'A;¢"0')'Q;Q e 4\_;-_““," AW 5\ e —BT_6a D, SO aWa =)= )= )~ G IR =0 )= P )N NI
iR s e Rty e MEa A e seawe v ta e BePe 1 ReSe e te2a 05 2a 2005 528022520 N0 o v 27 S S e S
o Ao AT /avgw, a0 SWa=_2-0¢ Va@a a0, 0,0 _GaP_L S N NN S0, 0 Vol By 2
IR R = P \94\.‘\“ alaw i\*.‘. @ .{ O, Z009-2 L\ =X ‘\‘;‘-'-:':““-'4‘\5 QPQ, @ 0,0 l“‘gq
R R RS N R R A S e B e A AT
_ AYaVgw ow ow el M )= Ml YA NI NN L YA YA ¥l ]
R R R R R S R e e N S N A P R TSRS
NS =\ e X a¥®a\Va D 0,0-2-0=0.05 OO O, )@l a®a g
\\‘.ﬁi‘9~\\~“9‘5 \.‘\ ‘\\' \.“' (4 "g/ N\ V2 7N 5}._. '-L_ﬁatgf,’l»}-.’l/ 1w By
\1.\ ‘l\\ NI D ‘\“\\ N\ ) \ A3 ) /(’ 2 .ﬂA e ==\ W
AR ORI XTI /8
SO ) X OO = D)0 (A P
LS PRI T~ H<F
NRSEC = -0 RNSEOR M ORI =Y
R 226 P D - Q=D K ()
SN A M 0 X 2 O )=(/
S\h l(’(iuf-_l,‘ O Te\THY ) =)oY A
ORI IL IS
| LANA 2 KA ) X
- BRI LN
- 7 - LINA A AR PR VGO ) )= )
A NRA K D K )<y
e N N SN LN ‘
KEY: | S8 Zeln0z07 0l
| N 4/
RN
'\’Q ok, 9,
RSB
RICHMOND (RI) o= 'Q*lgbf)

=X

ALLUVIAL LANDSCAPE UNIT WITH m
ERODIBILITY RISK AND LOW TO MODERATE SWELL.

LUDDENHAM (L U]

EROSIONAL LANDSCAPE UNIT WITH
DEEP, STONY SOIL AND LOW WATER

HOLDING CAPACITY.

BLACKTOWN (bt)

vvvvvvvvvvvvv

I:dlll'~IIII’t:lll?llll’ﬁlllalIll'ﬁlll'o~
RESIDUAL LANDSCAPE UNIT WITH 2 S S S 5 5 5 5 NOTE:
Illle’llll IIIIe’llllalllmllllullllﬂ'lll .
LOCALISED HIGH SHRINK-SWELL, PRI SOIL LANDSCAPE SERIES FROM NSW OFFICE OF ENVIRONMENT AND HERITAGE,

LOW PERMEABILITY & LOW WATER
HOLDING CAPACITY.

PENRITH 1: 100,000 SOIL LANDSCAPE SERIES.

%
__ DEVELOPMENT APPLICATION

N

A1/ A3 LANDSCAPE (A1LC_v02.0.07)

. ' oy F
REV [ DESCRIPTION DATE DRAWN [DESIGNED|CHECKED | APPRVD | SCALE GRID DATUM PROJECT MANAGER CLIENT i DRAWING TITLE
A | INITIAL RELEASE 25/10/2017 | KW o1 GT 0 2 k60 80 w0 0 40 %0 180 200 Consulting Engineers
A1(A3)  1:2,000 (1:4,000) METRES GT CATHOLIC METRO. CEMETERIES TR. Environment INDICATIVE SOIL LANDSCAPE UNITS

DISCLAIMER & COPYRIGHT PROJECT NAME/PLANSET TITLE rte n s Water

This plan must not be used for construction unless signed as approved by .

principal certifying authority. PROPOSED CEMETERY & ASSOCIateS Pty Ltd Geotechnical

All measurements in millimetres unless otherwise specified. i

This drawing must not be reproduced in whole or part without prior written GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING Civil PROJECT NO. PLANSET NO.  RELEASE NO. | DRAWING NO. REVISION

consent of Martens & Associates Pty Ltd. WALLACIA GOLF COURSE, PARK ROAD Suite 201, 20 George St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767

(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Email: mail@martens.com.au Internet: www.martens.com.au P1706171 PS01 RO PSO1 -J 1 02 A

DRAWING ID: P1706171-PS01-R01-J102 HHUUOE




!

U N,

\

$‘| ,v‘,'
\\\:\‘.\\ i
)

//(/7

X

Iz i
!
/

a?
e Wy :I\

=
"'v«\

.

2!
NI

{‘/ J\‘I j|"i|"‘ 7

N1 o ==
NS
NI
NN
\.;;';)&\“\x s “\\\__\‘\‘\\\\ ‘*3“"’"’%‘3'2( > '
(i), FANARe D) SSESS
ZONN RS R SN """“\‘\“ IS~
. \M\\\ I3 {.;\ 7 7\\\\.00%\‘\\ ~),(\L)\,, — B
"_'\ ‘ N \\ , \ \ \

ZQ
X"
L

NN ) . |

NN
N 2

N NS
o“&&fi\‘\\\\

\ \
""“"'(/{;}’———{‘\\\‘-—‘ —
s ( - N

S 3 (4
\ > ‘N SRR .
‘ \‘-;L\“A’“ N ‘-'..A <~ nwnu YN ¢ IDDE \ \ \ \
;_m\' “_R““J::’t\‘\m\\\wj:‘?ﬁ%\\ N

N X ‘\‘ \ = N )}
)‘%\\\\\\\\\. AR NS
S l\: S I
.

=K «}-:-"M;ﬁ" ‘9l

\J.:-\ <N N

S

RS
\&&‘&;\\\&5
~

XS

S

Q
D

O
N

KEY:

Qal- FINE GRAINED SAND, SILT & CLAY / '

GEOLOGY DATA FROM NSW PLANNING AND ENVIRONMENT, RESOURCES
AND ENERGY PENRITH 1: 100,000 GEOLOGICAL MAP (1991).

— ﬁﬁ/ﬁ%ELOPMENT APPLICATION,;

Rub- BRINGELLY SHALE

1N

REV | DESCRIPTION DATE DRAWN |DESIGNED|CHECKED | APPRVD | SCALE PROJECT MANAGER | CLIENT ] DRAWING TITLE
Z| A | INITIAL RELEASE 25/10/2017 KW 0T ar 0 2 k0 \ Consulting Engineers
2 A1 (R3] 2,000 (1%,000) GT CATHOLIC METRO. CEMETERIES TR. . INDICATIVE GEOLOGICAL UNITS
PROJECT NAME/PLANSET TITLE rte n s Environment
. . Water
This plan must not be used for construction unless signed as approved by .
principal certifying authority. PROPOSED CEMETERY & ASSOC|ateS Pty Ltd Geotechnical
All measurements in millimetres unless otherwise specified. i
oruiten | QEOTECHNICAL GROUNDWATER AND SALINITY MAPPING Civil PROJECT NO. PLANSET NO.  RELEASE NO. | DRAWING NO. REVISION
consent of Martens & Associates Pty Ltd. WALLACIA GOLF COURSE, PARK ROAD, Suite 201, 20 George St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767
(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Emall: mail@martens com.au Internet: www.martens com.au P1706171 PS01 RO PS01-J103 A

DDDDDDDDD : P1706171-PS01-R01-J103 ooy

T ]
00000



- USER: KWONG

PRINTED: 24.10.2017

7.1108408

— L —— P
X = - “\: O v (=]
. e W — 9
f |
, ) e — ‘\\ T
—
o
+ = ‘1 r: - __//—_—
~ ‘\ ‘,: =\ -~ (3 5 /J
(oYs /
{} Q = ( o
Q
.
;
KEY:
MODERATE SALINITY POTENTIAL
SOURCE:
VERY LOW SALINITY POTENTIAL DEPARTMENT OF NATURAL RESOURCES (2002)
Q /’%fﬁEVELOPMENT APPLICATION
. 9 T Ty gt - . ! ' . F
REV | DESCRIPTION DATE DRAWN |DESIGNED|CHECKED | APPRVD | SCALE GRID DATUM PROJECT MANAGER | CLIENT DRAWING TITLE
A | INITIAL RELEASE 25/10/2017 KW oT GT 0 B0 L0 60 B w0 0 w0 160 180 200

A1(A3)  1:2,000 (1:4,000)

METRES

GrT

CATHOLIC METRO. CEMETERIES TR.

DISCLAIMER & COPYRIGHT

This plan must not be used for construction unless signed as approved by
principal certifying authority.

PROJECT NAME/PLANSET TITLE

PROPOSED CEMETERY

) ; Consulting Engineers
( rte n s Evn;[g?nment

& Associates Pty Ltd  Geotechnical

INDICATIVE SALINITY MAPPING

All measurements in millimetres unless otherwise specified.
This drawing must not be reproduced in whole or part without prior written GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING Civil PROJECT NO. PLANSET NO.  RELEASE NO. | DRAWING NO. REVISION
consent of Martens & Associates Pty LI WALLACIA GOLF COURSE, PARK ROAD Suite 201, 20 George St, Homsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767
(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Email: mail@martens.com.au Internet: www.martens.com.au P1706171 PS01 RO PSO1 -J 1 04 A
DRAWING ID: P1706171-PS01-R01-J104 pooUoy 5 3 7, 5 5 = T T =

A1/ A3 LANDSCAPE (A1LC_v02.0.07)




PRINTED: 24.10.2017 - USER: KWONG

=

KEY:

ZONE A
SHALLOW WEATHERED ROCK AREA (<2.3m)

ZONE B
DEEP SOIL AREA (~2.5M)

ZONE C
FLOOD RESTRICTED AREA

-

11
71

7.1108408

%

O

<:’.79_

D /F/—’W\

FLOOD RESTRICTED AREA TO BE CONFIRMED FOLLOWING DETAILED FLOOD
MODELLING UNDERTAKEN BY OTHERS.

N

/
~ DEVELOPMENT APPLICATION

REV

DESCRIPTION

DATE

DRAWN

DESIGNED

CHECKED

APPRVD

INITIAL RELEASE

25/10/2017

KW

0T

GT

SCALE
0 20 40 60 80

00 120 W0 160 180 200

. .
A1(A3)  1:2,000 (1:4,000)

METRES

GRID

DATUM

PROJECT MANAGER
GrT

CLIENT

CATHOLIC METRO. CEMETERIES TR.

DISCLAIMER & COPYRIGHT

This plan must not be used for construction unless signed as approved by
principal certifying authority.

All measurements in millimetres unless otherwise specified.

PROJECT NAME/PLANSET TITLE

PROPOSED CEMETERY

Consulting Engineers

m% rtens o
& Associates Pty Ltd  Geotechnical

Environment

DRAWING TITLE

INDICATIVE SOIL PROFILE ZONE

Civil
This drawing must not be reproduced in whole or part without prior written GEOTECHNICAL GROUNDWATER AND SALINITY MAPPING PROJECT NO. PLANSET NO. RELEASE NO. DRAWING NO. REVISION
consent of Marten's & Associates Pty Ltd. WALLACIA GOLF COURSE, PARK ROAD Suite 201, 20 George S i : :
\ , , ge St, Hornsby, NSW 2077 Australia Phone: (02) 9476 9999 Fax: (02) 9476 8767 -
(C) Copyright Martens & Associates Pty Ltd WALLACIA, NSW Email: mail@martens.com.au Internet: www.martens.com.au P1706171 PS01 RO PSO1 J 1 05 A
A1/ A3 LANDSCAPE (AILC_v02.0.01) DRAWING ID: P1706171-PS01-R01-J105 [ERERETaeyt w T T a - ‘ :




11 Attachment B — Borehole, Groundwater monitoring well

and Test pit logs

Preliminary Geotechnical Assessment:
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Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0Ol0Aa
40.00 ML | TOPSOIL: SILT, low liquid limit, brown, with some clay, trace TOPSOIL
gravel.
D | Vst
0.60 815701EH1OZIO.5/S/1 D T4
39.40 RESIDUAL SOIL
" 1| 100 . ] |
39.00 ?107()1&3"”02/1 0/811D |~ — CH| CLAY, high plasticity, red, grey, with some sand, trace gravel.
7 I Vst |
I 1 and
i — H ]
L 5| 200 - — L i
38.00 - — From 2.0 m: More grey.
> I
a I
2 i - —] ]
3 [ |
] M
221092017 | g | — |
19/0912017 NG | B 1
H I H
a — :
~ I
188 ] ,
S I
v | — ,
5— ] ]
5.50 I
Hole Terminated at 5.50 m
7 (Target depth reached) )
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH103

PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE

Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass

PROJECT NO. P1706171

EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |44 m DATUM AHD

EXCAVATION DIMENSIONS | 275 mm x 4.00 m depth NORTHING ASPECT Northeast SLOPE 10%

Drilling Sampling Field Material Description

STRUCTURE AND
ADDITIONAL
OBSERVATIONS

SAMPLE OR

FIELD TEST SOIL/ROCK MATERIAL DESCRIPTION

DEPTH
RL

METHOD
PENETRATION
RESISTANCE
WATER

DEPTH
(metres)
RECOVERED
GRAPHIC LOG
USCS/ASCS
MOISTURE
CONDITION
CONSISTENCY
DENSITY

™ ICLASSIFICATION

44.00

=

TOPSOIL: SILT, low liquid limit, dark brown to grey, trace clay. TOPSOIL

o
<
@

0.30 812701EH103l0.2/S/1 D /|
43.70 ]

Sandy CLAY, high plasticity, brown, with some gravel. | RESIDUAL SOIL

6171/BH103/0.5/S/1 D
E 0.50m

1 1.00 - |
43.00 | 6171/BH103/1.0/S/1 D — 1 cH
1.00m

Gravelly CLAY, high plasticity, red, grey.

N Vst

1.50
4250 ] From 1.5 m: More red.

ADNV
Not Encountered

LAl

9

II|
Ll
I

I
°
|

I 3 6171/BH103/3.0/S/1D [ |
3.00m

L e el Iel

4.00

|

Hole Terminated at 4.00 m
(Target depth reached)
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:15 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH108
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE

Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE | 55m DATUM | AHD
EXCAVATION DIMENSIONS | 75 mm x 1.60 m depth NORTHING ASPECT North SLOPE | 10%

Drilling Sampling Field Material Description
z
% w [a) Q 1] 9 5
£2 SAMPLEOR | ¥ el 3 w 3| STRUCTURE AND
8 4 P e | % FIELD TEST u % N SOIL/ROCK MATERIAL DESCRIPTION SE <'Z) b ADDITIONAL
T |wl|w|EQ ol o 0o 8|2 a OBSERVATIONS
FlzolE | og o| < |00 LzZ|1ZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0Ol0Aa
55.00 ML | TOPSOIL: SILT, low liquid limit, brown, with some clay, gravel. TOPSOIL
H
0.30 ¢ T I
| 5470 | ] CH | CLAY, high plasticity, grey, red, trace sand, gravel. RESIDUAL SOIL |
M E ]
2 R — ] St ]
g ] and
- — VSt
AR R — 0 ,
< w —
(e} - —
zZ —_— 4
I 1 - — I N
H ] H
1.60 [
Hole Terminated at 1.60 m 1.60: V-bit refusal on inferred medium
(Target depth reached) strength shale.
2—i ]
3— |
4 —| |
5— |

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH110
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |61m DATUM | AHD
EXCAVATION DIMENSIONS | 75 mm x 1.40 m depth NORTHING ASPECT Northeast SLOPE | 5%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z 2 STRUCTURE AND
= 2 < m
Z 4 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w|EQ ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
61.00 ML | TOPSOIL: SILT, low liquid limit, brown, trace clay, gravel. TOPSOIL
D |vst
0.30 ¢ T I R I
E | €0-70 |- —1 CH| CLAY, high plasticity, grey, red, with some sand, gravel. RESIDUAL SOIL |
& I
M c 6171/BH110/0.5/SM1 D [ =1
8 - 0.50 m — ]
> I
= 2 ~ ]
a I
3 o -~
5 i — 1 |
zZ — M H
L 1 1.00 L 1= 1 i
60.00 | 6171/BH110/1.0/S/1 D — ] From 1.0 m: More red
1.00m i T .
H B ] 1
1.40 - —

MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:15 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

Hole Terminated at 1.40 m
(Target depth reached)

1.40: V-bit refusal on inferred medium
strength shale.
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:15 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH115
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |43 m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 2.60 m depth NORTHING ASPECT Northeast SLOPE 5%
Drilling Sampling Field Material Description
z
z >
20 m 8 3 8 z % STRUCTURE AND
= part < W
4 4 1] 5l
SIEE o | 12 SIMPLEOR G| 2 <2 SOIL/ROCK MATERIAL DESCRIPTION =7t ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 O < [O®n =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
43.00 ML | TOPSOIL: SILT, low liquid limit, brown, trace clay, gravel. TOPSOIL
7 6171/BH115/0.2/S/1 D [ D |vst 1
020 m
0.40 -] I R
4260 | — CH | CLAY, high plasticity, brown, grey, trace gravel. RESIDUAL SOIL
6171/BH115/0.5/SM1 B [ |~ 1
B 0.50 m — 1
6171/BH11500.5/S1 D | | —]
M 0.50m I
z | ] 1
a - — St -
< - 1 Vst |
] M
~ plli
g . i ]
- & — ] ]
— 1 6171/BH115/1.6/S/1 D [ |- —] 1
H 1.60m |~ 1 H
. 1.80 — 1 | I I R
S 4120 SHALE, dark grey, low to medium strength, distinctly weathered. WEATHERED ROCK
M8 1.80: V-bit refusal.
2| L |
h 4
e —~
a - ]
<
H
2.60
Hole Terminated at 2.60 m 2.60: TC-bit refusal on inferred medium
(Target depth reached) strength shale.
3— |
4] |
5— |

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH116
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE

Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |46 m DATUM | AHD
EXCAVATION DIMENSIONS | 75 mm x 1.80 m depth NORTHING ASPECT Northeast SLOPE | 8-10%

Drilling Sampling Field Material Description
z
>
8y 5| & |22 g
= i < w2 STRUCTURE AND
z 4 17} 5l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I | wew|Eg ol o 0o 8|2 a OBSERVATIONS
Flzo|lE | og ol < |9a Lz|zZz
w |ow| < ._._.g DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0|0
46.00 ML | TOPSOIL: SILT, low liquid limit, brown, trace gravel, trace clay. TOPSOIL
6171/BH116/0.1/S/1D [ |
B 0.10m ]
D
VSt
b and 1
0.50 -] R I = T
- 4550 = — CH | CLAY, high plasticity, red, with some sand, gravel. RESIDUAL SOIL
1 b 6171/BH116/0.6/S/1D [ |~ 1
2 0.60m ]
M 3 0.80 ] — — 1
> 2 45.20 i From 0.8 m: More grey.
(=) w I
< - _]
o 1— - — —
z _]
1 el M |
— H
" 1 B —
1.80 —
Hole Terminated at 1.80 m 1.80: V-bit refusal on inferred low strength
(Target depth reached) shale.
2 — —
3 — —
4 —] |
5— _
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH117
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |49 m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 3.10 m depth NORTHING ASPECT North SLOPE 15%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z 2 STRUCTURE AND
= 3 < W
Z 4 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w|EQ ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
L 49.00 MH | TOPSOIL: Clayey SILT, high liquid limit, dark brown, trace gravel. | TOPSOIL
| 02 | | NN - = ___/
48.80 | S17BHIT7I02I8M D 1717 TeH [ CLAY, high plasticiy, grey, red, trace gravel. F | RESIDUAL SOIL
6171/BH117/0.5/S/1D [ | —] —
B 0.50m = 1 g
I St-
| I VSt |
y 1.00 1 L i
48.00 From 1.00 m: More grey.
6171/BH117/1.1/SI1D [ |— 1
4 1.10m ] VSt 1
M - —
=
s i I ]
<
M
VSt -
H
2 — I— —
L 2.30
| 46.70 — From 2.30 m: Dark grey. H 1
N 6171/BH117/25/S1 D [+ —]
= B 250m g
8
H| S
|| A 2.80 I e I R
! 46.20 SHALE, dark grey, inferred low strength, distinctly weathered. WEATHERED ROCK
5 2.80: V-bit refusal.
< 3— —
3.10
Hole Terminated at 3.10 m 3.10: TC-bit refusal on inferred medium
T (Target depth reached) strength shale. 1
Well and diver installed for groundwater
monitoring.
4 —| |
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH118
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |47 m DATUM | AHD
EXCAVATION DIMENSIONS | £.75 mm x 5.70 m depth NORTHING ASPECT Northeast SLOPE 5%
Drilling Sampling Field Material Description
z
z >
2o m 8 3 .% z 2 STRUCTURE AND
E = < W
Z 4 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |ww|Fo ol [vo 8|2 a OBSERVATIONS
F|Zzn|l E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
47.00 ML | TOPSOIL: SILT, low liquid limit, brown, with some gravel, clay. TOPSOIL
1 BH118/6171/0.2/S/I1 D [ | D )
020 m
0.40 -] - - ___/
46.60 =1 CH | CLAY, high plasticity, red, with some gravel, sand. RESIDUAL SOIL
BH118/6171/0.5/S1 D [~ 1 Vst
B 0.50m — 1
- i ]
fa)
<
1] I ]
] M
. H .
| 1.80 e L I
45.20 SHALE, red, very low to low strength, extremely weathered to WEATHERED ROCK
highly weathered. 1.80: V-bit refusal on inferred low strength
2] shale. i
2.30
| 4470 From 2.3 m: Grey. |
" i ]
3 — —
=
a
2 i ]
4 —] |
5| ]
22/09/2017
19/09/2017 ! - ]
5.70
Hole Terminated at 5.70 m 5.70: Borehole terminated on inferred low
1 (Target depth reached) strength shale. 1
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF BH119
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |38 m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 5.50 m depth NORTHING ASPECT East SLOPE 10%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z 2 STRUCTURE AND
= = < W
z 4 12} Sl
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |w@|w|iEQ ol o [na 8|2 a OBSERVATIONS
F|Zzn|l E o3 (&) < (O ® =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
38.00 ML | TOPSOIL: SILT, low liquid limit, brown, trace gravel. TOPSOIL
D
0.30 ¢ T - - ___/
| 3770 |~ —1 CH | Gravelly CLAY, high plasticity, red, trace sand. RESIDUAL SOIL |
6171/BH119/0.5/S/1D [ |
B 0.50m i
4 = ] H- ]
0.90 — 1 Vst
37.10 — A From 0.9 m: Grey, red, trace gravel.
1 6171/BH119/1.0/S/1 D [ | N
1.00m
2
a M
< 7 1 1
6171/BH119/11.5/SM1 D [ |- —] M
- 150 m — 1 E
2 2.00 I |
36.00 | 1 From 2.0 m: More grey.
. H .
a 270 B I I
35.30 SHALE, grey, inferred low strength, distinctly weathered. WEATHERED ROCK
1 2.70: V-bit refusal on inferred low strength
shale.
3 — —
. i 1
g
S i 1
— - |
=
a| ™M
<
- i 1
2
2 i 1
~
S i 1
<
!— 5] 6171/BH119/5.0/RMN D [ | 7
5.00m
5.50
Hole Terminated at 5.50 m
7 (Target depth reached) )

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 22/09/2017 REF MW102
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |40m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 4.00 m depth NORTHING ASPECT Northeast SLOPE 10%
Drilling Sampling Field Material Description
z
z >
2o m 8 3 8 z 2 STRUCTURE AND
E 3 < W
Z 4 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |ww|Fo ol [vo 8|2 a OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0Ol0Aa
40.00 ML | TOPSOIL: SILT, low liquid limit, brown, with some clay, trace TOPSOIL
gravel.
D | Vst
60 | s -]
39.40 RESIDUAL SOIL
" 1| 100 i A |
39.00 |~ — CH| CLAY, high plasticity, red, grey, with some sand, trace gravel.
7 I Vst |
I 1 and
i — H ]
2 2.00 = —
g 2 — — — b
< 38.00 - — From 2.0 m: More grey.
I M
H 3 [ H |
23/14/2017 ] =1 |
1011412017 | — ]
— 4.00 -
Hole Terminated at 4.00 m
(Target depth reached)
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 22/09/2017 REF MW104
PROJECT | Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i GEOLOGY Bringelly Shal VEGETATION | G
SITE Proposed Cemetery, Wallacia, NSW ringelly Shale rass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |45m DATUM AHD
EXCAVATION DIMENSIONS | £75 mm x 4.00 m depth NORTHING ASPECT North SLOPE 5%
Drilling Sampling Field Material Description
=z
z >
2 8 8 8 8 'C__) z % STRUCTURE AND
=z |l 7|0 w Blid
SIEE| o | 1o DIPEOR 1B ¢ | SOIL/ROCK MATERIAL DESCRIPTION i ADDITIONAL
Rlhol | E8 ol & loa Loloa OBSERVATIONS
F |Zzwn|l = o ° (&) < [ON7)] =Z|Z2Zz
W liiw| < | w@ |DEPTH o ¢ (@< O 0O|0Ow
Slax[=2| 0& RL x| O |25 = 0oloa
L 45.00 ML | TOPSOIL: SILT, low liquid limit, dark brown, with some clay. b | st TOPSOIL
| 0.20 S I I
44.80 CH | Sandy CLAY, high plasticity, red brown, with some gravel. RESIDUAL SOIL
T
i Vst ]
M and
H
1 — —
2 2.00
[a) 2 _
< 43.00 From 2.0 m: Red and grey. M
291092017 | wgr
10/10§2017 i b 1
23/10[2017 i
H H
3 — —
" 4.00
Hole Terminated at 4.00 m
(Target depth reached)
5| i
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 22/09/2017 REF MW105
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dil rig EASTING RL SURFACE |45m DATUM | AHD
EXCAVATION DIMENSIONS | 75 mm x 3.00 m depth NORTHING ASPECT North SLOPE | 5%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z % STRUCTURE AND
= ~ < L
z 4 12} Sl
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 O < (O ® =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O O|louw
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
45.00 ML | FILL: SILT, with fine sand, light brown, concrete rubble (<20mm). FILL
D
M
’ 1.00 -
44.00 |~ —_1 CH | CLAY, high plasticity, red brown, trace silt. RESIDUAL SOIL
° i
5 | — ] ]
s 1
S I
=} —_
> 8 ] - — )
2 2 Pl
ar—— I H
< u ]
o ! = — 4
z — M
2— ] -
H ] — ]
5 | 300 i
Hole Terminated at 3.00 m
(Target depth reached)
4 —] |
5| i
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 22/09/2017 REF MW107
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dil rig EASTING RL SURFACE |53m DATUM | AHD
EXCAVATION DIMENSIONS | 75 mm x 3.00 m depth NORTHING ASPECT North SLOPE | 5%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 ,% z % STRUCTURE AND
= 2 < m
Z 4 12} &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 O < (O ® =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O O|louw
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
53.00 ML | TOPSOIL: SILT, low liquid limit, brown. b TOPSOIL
o2 | QS>> ] I N
52.80 |~ —_1 CH | CLAY, high plasticity, red with grey mottled, with some gravel. RESIDUAL SOIL
— vst
’ 1.00 I L i
M 52.00 1~ 1 Grey and red.
- I
5 i - ] |
5 I
€ I
=}
> 8 ] | 1 ]
= 2 ~ ]
(=) I
] o -~ ]
o B I M 1
z ~ ]
2— i H .
H 4 I 1
4| 300 e
Hole Terminated at 3.00 m
(Target depth reached)
4 —] |
5| i
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 18/09/2017 REF MW117
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE

Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |49m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 3.00 m depth NORTHING ASPECT North SLOPE | 15%

Drilling Sampling Field Material Description
z
= >
28 0 8 8 8 Z % STRUCTURE AND
= 2 < m
Z o 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/ROCK MATERIAL DESCRIPTION g 25 > ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 O < [O®n =Z|IZZ
Wiy < | w@ |DEPTH n| ¢ o< [Cxe}{eym
Slax(=2| 0& RL x| O Py = 0|0
L 49.00 MH | TOPSOIL: Clayey SILT, high liquid limit, dark brown, trace gravel. | TOPSOIL
| o2 | Y - = ___/
48.80 | __1 CH | CLAY, high plasticity, grey, red, trace gravel. F | RESIDUAL SOIL
I St-
i I VSt i
1 1.00 I ] |
48.00 From 1.00 m: More grey.
a — Vst 1
M - —
=
o ~ N — 1
< T
S M
g i |
h 4 VSt -
— H
1011412017
2odi2017 || 2 — — E
L 2.30
| 46.70 — From 2.30 m: Dark grey. H 1
H
|| 2.80 I e I R
= 46.20 SHALE, dark grey, inferred low strength, distinctly weathered. WEATHERED ROCK
9( 3.00 2.80: V-bit refusal.

w

Hole Terminated at 3.00 m
(Target depth reached)

3.00: TC-bit refusal on inferred medium
strength shale.

Well and diver installed for groundwater
monitoring.
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 22/09/2017 COMPLETED | 22/09/2017 REF MW119
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT 4WD ute-mounted hydraulic dril rig EASTING RL SURFACE |38 m DATUM | AHD
EXCAVATION DIMENSIONS | 275 mm x 4.00 m depth NORTHING ASPECT East SLOPE 10%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 .9 z 2 STRUCTURE AND
= = < W
b4 4 17} F{[m
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |w@|w|iEQ ol o 0o 8|2 a OBSERVATIONS
F|Zzn|l E o3 O < [O®n =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
38.00 ML | TOPSOIL:SILT, low liquid limit, brown, trace gravel. TOPSOIL
D
0.30 ¢ T - - ___/
| 3770 |~ —1 CH | Gravelly CLAY, high plasticity, red, trace sand. RESIDUAL SOIL |
4 = ] H- ]
0.90 — 1 Vst
1] 37.10 — 1 From 0.9 m: Grey, red, trace gravel. |
> —
a| M - —
< 7 1 1
I M
o i ] |
8 = 1 I
5 N
k> | — 1 1
S N
3 I
2 2 2.00 I ]
l-lj 36.00 I From 2.0 m: More grey.
S] — ]
z I
. - H .
a 270 B I I
35.30 SHALE, grey, inferred low strength, distinctly weathered. WEATHERED ROCK
1 2.70: V-bit refusal on inferred low strength
shale.
3 — —
=
a
2 i 1
p 4.00
Hole Terminated at 4.00 m
(Target depth reached)
5| i
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP101
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shall VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |49 m DATUM AHD
EXCAVATION DIMENSIONS | 3.50 m depth NORTHING ASPECT Northeast SLOPE 8%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
&) = < w Z STRUCTURE AND
z 4 17} 5l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |<@w|EFQ ol o 0o 8|2 a OBSERVATIONS
FlcolE | og o| < |00 D zZ2Z
w %Wl < w g DEPTH w| € o< O O|Ow
S || 2| 0t RL x| 0 |23 = 0|0
49.00 SM | FILL: Silty SAND, with trace clay, dark brown, brick, concrete, FILL
6171/TP10/0.1/S/1 D [ | sandstone, fine to medium gravels.
- 0.10m D | St 1
0.40 -] I R
48.60 IX"__1 CH | Silty CLAY, high plasticity, brown/red, fine to medium gravels. RESIDUAL SOIL
6171/TP10/0.5/S1D [~ |—— X
B 0.50m — | St- |
X __] VSt
.
| Fah I ]
.
1] <1 N
— X
] VSt -
| X — H ]
M I
X1
- | iy ]
: 1.50 - -
b= | 4750 ?15701/; P10/1.5/S11 D |- —] CH| CLAY, high plasticity, red/brown, with grey mottled, trace silt. |
3 ' I
8 —_
w uw i — 1
S i
P4 - —
2 2.00 — M i
47.00 —] From 2.0 m: More grey at depth.
- = '
| 46.50 - — From 2.5 m: Some claystone gravels. 1
H 3— I |
3.50 i
Hole Terminated at 3.50 m
h (Target depth reached) )
4 —] |
5— _
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP104
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
SITE Proposed Cemetery, Wallacia, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |45m DATUM | AHD
EXCAVATION DIMENSIONS | 0.60 m depth NORTHING ASPECT North SLOPE 5%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
Qo = < w Z STRUCTURE AND
Z 4 1] &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |<Quw|F9 ol o |wa 8|2 a OBSERVATIONS
FEloolE | ag ol < [On L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S |2 | o0& RL x| 0 |23 = 0Ol0Aa
L 3 45.00 ML | TOPSOIL: SILT, low liquid limit, dark brown, with some clay. b | st TOPSOIL
k- o0 | !> I
" § 44.80 CH | Sandy CLAY, high plasticity, red brown, with some gravel. RESIDUAL SOIL
c VSt
MY b M |and :
(=]
2 H
0.60
Hole Terminated at 0.60 m
Terminated due to water pipe encountered
1 ]
2 — —
3 — —
4 —] |
5| ]
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@%rtens

(C) Copyright Martens & Associates Pty. Ltd.

MARTENS & ASSOCIATES PTY LTD
Suite 201, 20 George St. Hornsby, NSW 2077 Australia
Phone: (02) 9476 9999 Fax: (02) 9476 8767
mail@martens.com.au WEB: http://www.martens.com.au

Engineering Log -

TEST PIT




MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP105
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |45m DATUM | AHD
EXCAVATION DIMENSIONS | 1.80 m depth NORTHING ASPECT North SLOPE 5%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
] = < w Z STRUCTURE AND
Z 4 1] &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |<Quw|F9 ol o |wa 8|2 a OBSERVATIONS
FEloolE | ag ol < [On L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S || 2| 0t RL x| 0 |23 = 0Ol0Aa
45.00 ML | FILL: SILT with fine sand, light brown, concrete rubble, FILL
6171/TP105/0.1/S/1D [ | (<200mm).
B 0.10m i
0.40 -] |
44.60 ML | FILL: SILT with trace clay, red/brown, fine to medium sandstone
6171/TP105/0.5/S/1 D and ironstone gravels, (50mm). D
el
9] - 0.50m i
[}
Mg
=)
3 i ]
e H
w
L
5| 4_ltoo ] I
b4 44.00 =1 CH | CLAY, with trace silt, high plasticity, red/brown. RESIDUAL SOIL
1 6171/TP105/1.2/S1 D [~ |- __] ]
1.20m — A
L 1.40 — ] M |
43.60 |- —1 CH | CLAY, high plasticity, grey with red mottled, medium shale
6171/TP105/1.5/S/1 D = ] gravels.
H B 150 m — |
1.80 [
Hole Terminated at 1.80 m
Terminated on weathered rock.
2 — —
3 — —
4 —| |
5| ]
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT Catholic Metropolitan Cemeteries Trust

COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP106

PROJECT | Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shall VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |49m DATUM | AHD
EXCAVATION DIMENSIONS | 0.90 m depth NORTHING ASPECT East SLOPE | 5%
Excavation Sampling Field Material Description
z
>
e 8| 8 |32 :
] = < w Z STRUCTURE AND
Z 4 12} &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |<Quw|F9 ol o |wa 8|2 a OBSERVATIONS
FEloolE | ag ol € (09 L ZzI1ZZ
wixw| < | w@ |DEPTH n| ¢ o< [Cxe}{eym
S || 2| 0t RL x| 0 |23 = 0|0
49.00 ML | TOPSOIL: SILT, low liquid limit, brown, organic materials, tree TOPSOIL
3 6171/TP106/0.1/S/1D [ | roots. D
5 . 0.10m 1
= 0.30 a 1 ] I R
3 48.70 |- —1 CH| CLAY, high plasticity, red with grey, fine to medium gravels, RESIDUAL SOIL
wl|m|E ] 6171/TP106/0.4/S/1D [ |1 ironstone. H 1
u 0.40m -]
5 I
z T = 1 M 1
0.70 —
48.30 ] From 0.7 m: More grey, possibly extremely weathered rock.
B 6171/TP106/0.8/S/1D [ - —] )
0.90 10.80m

Hole Terminated at 0.90 m
Terminated on weathered rock.
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP107
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shall VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |53 m DATUM | AHD
EXCAVATION DIMENSIONS | 2.50 m depth NORTHING ASPECT North SLOPE 5%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
] = < w Z STRUCTURE AND
z 4 12} Sl
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |<@lw|EQ ol o |wa 8|2 a OBSERVATIONS
FEloolE | ag ol € (09 2zzZ
w %Wl < w g DEPTH w| € o< O O|Ow
S |2 | o0& RL x| 0 |23 = 0Ol0Aa
53.00 ML [ TOPSOIL: SILT, low liquid limit, brown, organic materials, roots. TOPSOIL
6171/TP107/0.1/S1 D [ D
020 |o10m e o\ ] O
52.80 = —_1 CH | CLAY, high plasticity, red with grey mottled, fine to medium RESIDUAL SOIL
= ] gravels.
1 6171/TP107/0.4/S1 D [~ |- __] ]
0.40m 1— 1 VSt
- I
g 1 1.00 I L ]
£ 52.00 I From 1.0 m: Grey and red.
M| 5 N
Q I
g m — 4
w o il
k<l - — M
P4 1 = ] ]
] — 1 H ]
2— ] B
T I 6171/TP107/22/SN D [ |- _1 2.20: Shards of weathered rock. |
220m —
H ]
2.50 —
Hole Terminated at 2.50 m
B Terminated on weathered rock. )
3 — —
4 —] |
5| ]
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13
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CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP109
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shall VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale Gl ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE | 52m DATUM AHD
EXCAVATION DIMENSIONS | 1.20 m depth NORTHING ASPECT North SLOPE 5%
Excavation Sampling Field Material Description
z
>
54 5| 8 22 5
2 = < w Z STRUCTURE AND
b4 4 17} F{[m
8 E P R |S:|A|\5TBL'FE§$ u % < &) SOIL/ROCK MATERIAL DESCRIPTION % = <'Z) b ADDITIONAL
I |<@lw|EQ ol o [na 8|2 a OBSERVATIONS
Elon|lE | og o| < |00 L zZzZ
w %Wl < w g DEPTH w| € o< O O|Ow
S |2 | o0& RL x| 0 |23 = 0Ol0Aa
52.00 ML | TOPSOIL: SILT, low liquid limit, light brown, organic materials, st .| TOPSOIL
0.20 6171/TP109/0.1/S/1 D [ | (tree roots), fine to medium gravels. D |"H
o 0.10m —_—— ] -t ]
o 51.80 = —1 CI | CLAY, medium plasticity, red with grey, fine to medium shale RESIDUAL SOIL
g = 1 gravels.
= 1 6171/TP109/0.4/S/1 D [ |~ ] |
3 0.40 m —
s 0.60 o
w|M|§ —_-  —_——- - —— - ———— —— — —— — — ] 1
- 51.40 - —] CI | CLAY, medium plasticity, grey with red, organic materials (tree
° — 1 roots). M| H
L 6171/TP109/1.0/SMD [ —] N
1.00m I
1.20 — 1
Hole Terminated at 1.20 m
Terminated on weathered rock.
2— |
3— |
4 —] ]
5— |

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS
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Phone: (02) 9476 9999 Fax: (02) 9476 8767
mail@martens.com.au WEB: http://www.martens.com.au TES T PIT

@% rtens Suito 201 20 George St Homsby, NSW 2077 Austali Engineering Log -

(C) Copyright Martens & Associates Pty. Ltd.




MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:16 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP111
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE | 55m DATUM | AHD
EXCAVATION DIMENSIONS | 2.20 m depth NORTHING ASPECT West SLOPE 10%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
Q pur < w Z STRUCTURE AND
Z 4 1] &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |<@w| 9 ol o [w» oo s OBSERVATIONS
FlcolE | og ol < [On L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S |2 | o0& RL x| 0 |23 = 0Ol0Aa
55.00 ML | TOPSOIL: SILT, low liquid limit, light brown, fine gravels. TOPSOIL
6171/TP111/0.1/S1 D [ D
0.20 | g 10m e o\ ] O
54.80 = —_1 CH | CLAY, high plasticity, red with grey mottled, fine to medium RESIDUAL SOIL
= ] gravels.
N 171/TP111/0.4/SN D [ =] ]
SITATP11104/5/ ] st
- H
M| 0.80 — ] ]
I 54.20 — 1 From 0.8 m: Grey.
c —_
g 1] - - -
e I~ 1
w 0 — ]
5 . ] M 1
zZ - —
L 1.50 I i
| 5350 ?15701/;131 11.5/8/1D i From 1.5 m: Some extremely weathered shale gravels. " |
! * — ’
2— ] -
2.20 - —
Hole Terminated at 2.20 m
Terminated on weathered rock.
3 — —
4 —| |
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS

@%rtens

(C) Copyright Martens & Associates Pty. Ltd.

MARTENS & ASSOCIATES PTY LTD

Suite 201, 20 George St. Hornsby, NSW 2077 Australia
Phone: (02) 9476 9999 Fax: (02) 9476 8767
mail@martens.com.au WEB: http://www.martens.com.au
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:17 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP112
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE | 62m DATUM | AHD
EXCAVATION DIMENSIONS | 2.20 m depth NORTHING ASPECT West SLOPE 5%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
Q - < w Z STRUCTURE AND
Z 4 1] &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |<@w|EFQ ol o [w» 8|2 a OBSERVATIONS
FEloolE | ag ol < [On L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S || 2| 0t RL x| 0 |23 = 0Ol0Aa
62.00 ML | TOPSOIL: SILT, low liquid limit, light brown, fine to medium TOPSOIL
6171/TP112/0.1/S1 D [ | gravels. D
0.20 g 10m e o\ ] O
61.80 = —] CH | CLAY, high plasticity, red with grey, fine gravels. RESIDUAL SOIL
N 6171/TP112/0.4/S/1 D [ |- ] 1
40 m 1— 1
I Vst
el —_
o 1 - — 4
o 0.90 Il
5 61.10 — 1 From 0.9 m: Grey with mottled red.
M 8 1— ] —
w i i
5 . ] M 1
zZ - —
; ] " f
] 2 6171/TP112/2.0/S1 D [ — 1 .
H 2.00m — ]
2.20 i
Hole Terminated at 2.20 m
Terminated on weathered rock.
3 — —
4 —] |
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS

@%rtens

(C) Copyright Martens & Associates Pty. Ltd.

MARTENS & ASSOCIATES PTY LTD
Suite 201, 20 George St. Hornsby, NSW 2077 Australia
Phone: (02) 9476 9999 Fax: (02) 9476 8767
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:17 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP113
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shall VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE |56 m DATUM | AHD
EXCAVATION DIMENSIONS | 3.50 m depth NORTHING ASPECT West SLOPE 10%
Excavation Sampling Field Material Description
z
>
e 8| 8 |32 :
] = < w Z STRUCTURE AND
Z 4 12} &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |<Quw|F9 ol o |wa 8|2 a OBSERVATIONS
FEloolE | ag ol € (09 L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S |2 | o0& RL x| 0 |23 = 0Ol0Aa
56.00 ML | TOPSOIL: SILT, low liquid limit, light brown, fine gravels. TOPSOIL
6171/TP113/0.1/S/1 D [ | D
B 0.10m i
0.30 ¢ T - - ___/
| 8570 ~__J CH | CLAY, high plasticity, red with grey, fine gravels. Vst RESIDUAL SOIL |
6171/TP113/0.5/S/1 D I
B 0.50m = 1 g
1] | 1 |
i R VSt - A
— H
- i P ]
8 I
9] I
5 | — ]
M| 2 —
3] 1
w o 1 el ] ]
8 ]
z i M
2] ] ]
1 - H 1
3— ] B
L 3.30 i
H | 52.70 e From 3.3 m: Trace of weathered shale gravels. 1
3.50 P
Hole Terminated at 3.50 m
B Terminated on weathered rock. )
4 —] |
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS

@%rtens

(C) Copyright Martens & Associates Pty. Ltd.

MARTENS & ASSOCIATES PTY LTD
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MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1706171BH102-BH103, BH108, BH110,BH115, BH116,BH117, BH118,BH119,TP101,TP105, TP105-TP107, TP109,TP111-TP113,V01.GPJ <<DrawingFile>> 24/10/2017 14:17 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Catholic Metropolitan Cemeteries Trust COMMENCED | 18/09/2017 COMPLETED | 18/09/2017 REF TP114
PROJECT [ Prelim. geotechnical, groundwater & salinity assessment | LOGGED oT CHECKED RE
Sheet 1 OF 1
i EOLOGY Bringelly Shal VEGETATION
SITE Proposed Cemetery, Wallacia, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1706171
EQUIPMENT Excavator EASTING RL SURFACE | 56 m DATUM | AHD
EXCAVATION DIMENSIONS | 2.50 m depth NORTHING ASPECT North SLOPE 5%
Excavation Sampling Field Material Description
z
>
zu 2 8 3 2 2
Q - < w Z STRUCTURE AND
Z 4 1] &l
SEE| o | .n SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |<@w|EFQ ol o [w» 8|2 a OBSERVATIONS
FlcolE | og ol < [On L ZzI1ZZ
w %Wl < w g DEPTH w| € o< O O|Ow
S || 2| 0t RL x| 0 |23 = 0Ol0Aa
56.00 ML | TOPSOIL: SILT, low liquid limit, light brown, fine gravels. TOPSOIL
6171/TP114/0.1/S/1 D [ |
VSt
B 0.10m i
0.30 ¢ T I
i 55.70 ~__] CH| CLAY, high plasticity, red with trace grey, medium gravels. RESIDUAL SOIL |
0.60 6171/TP114/0.5/S/1 D - —
B 0.50m i
55.40 e From 0.6 m: Grey.
- — St -
i = 1 VSt i
- 1
I i
M| & 1—] = — ]
kS R
> —_
Q
g - il — :
w 0 - —] D
B I
z T ] 1
i -~ y ]
] 2— 6171/TP114/2.0/S1 D [ |— | N
2.00m - —
H 2.30 - —
| 8870 - — From 2.3: Trace of weathered shale gravels. |
2.50 |
Hole Terminated at 2.50 m
B Terminated on weathered rock. )
3 — —
4 —| |
5| ]

EXCAVATION LOG TO BE READ IN CONJUCTION WITH ACCOMPANYING REPORT NOTES AND ABBREVIATIONS

@%rtens

(C) Copyright Martens & Associates Pty. Ltd.

MARTENS & ASSOCIATES PTY LTD
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12 Attachment C — DCP log

Preliminary Geotechnical Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW
P1706171JROT1VO1 — October 2017

Page 66



Dynamic Cone Penetrometer Test Log Summary ( rtens

consulting engineers since 1989

Suite 201, 20 George Street, Hornsby, NSW 2077, Ph: (02) 9476 9999 Fax: (02) 9476 8767, mail@martens.com.au, www.martens.com.au

Site Proposed Wallacia Cemetery, NSW DCP Group Reference P1706171JS01VO01
Client Catholic Metropolitan Cemeteries Trust Log Date 18.09.2017
Logged by oT Sheet 10of3
Checked by RE
Comments DCP cone tip penetrated 50 mm into soil prior to testing.
TEST DATA
Dep";r'r"‘)'e"’“' DCP101 DCP102 DCP103 DCP104 DCP105 DCP106 DCP107
0.15 8 18 8 5 17 26 22
0.30 6 12 17 16 30+ + 19 15
0.45 4 14 18 12 30+ + 17 16
0.60 7 25 18 10 Terminated due to 27 17
0.75 10 22 14 1 high 'N' counts 30++ 1
0.90 17 10 8 15 30+ + 13
1.05 19 13 9 11 Terminated due 17
1.20 19 20 10 16 fo high N counts 2
1.35 18 21 10 10 25
1.50 20 21 11 15 23
1.65 27 30+ + 15 20 30+ +
1.80 30++ Terminated due | 30/130 mm 24 Terminated due
. fo high 'N' counts fo high N
1.95 Terminated due to Double bounce 27 counts
2.10 high 'N' counts at 1.83 mBGL 30+ +
2.25 Terminated due
2.40 to high 'N' counts
2.55
2.70
2.85

3.00




Dynamic Cone Penetrometer Test Log Summary

Kn/é rtens
consulting engineers since 1989

Suite 201, 20 George Street, Hornsby, NSW 2077, Ph: (02) 9476 9999 Fax: (02) 9476 8767, mail@martens.com.au, www.martens.com.au

Site Proposed Wallacia Cemetery, NSW DCP Group Reference P1706171JS01VO01
Client Catholic Metropolitan Cemeteries Trust Log Date 18.09.2017
Logged by oT Sheet 20f3
Checked by RE
Comments DCP cone tip penetrated 50 mm into soil prior to testing.
TEST DATA
Dep";r'r"‘)'e"’“' DCP108 DCP109 DCP110 DCP111 DCP112 DCP113 DCP114
0.15 13 19 15 18 14 15 15
0.30 13 19 22 18 10 17 14
0.45 9 23 25 20 13 16 11
0.60 6 21 20 14 17 13 8
0.75 7 22 20 14 14 14 8
0.90 6 22 18 16 12 20 8
1.05 8 29 26 12 9 21 9
1.20 27 30+ + 30 ++ 12 21 16 29
1.35 30 ++ Terminated due | Terminated due 30+ + 30+ + 21 22
1.50 Terminated due to fo high N counts | fo high 'N' counts Terminated due | Terminated due to 18 30+ +
1.65 high 'N' counts fo high 'N' counts |  high 'N' counts 19 Termingfed due
to high 'N'
1.80 26 counts
1.95 26
2.10 29
2.25 30++
2.40 Terminated due
255 to high 'N' counts
2.70
2.85

3.00




Dynamic Cone Penetrometer Test Log Summary

Kn% rtens
consulting engineers since 1989

Suite 201, 20 George Street, Hornsby, NSW 2077, Ph: (02) 9476 9999 Fax: (02) 9476 8767, mail@martens.com.au, www.martens.com.au

Site Proposed Wallacia Cemetery, NSW DCP Group Reference P1706171JS01VO01
Client Catholic Metropolitan Cemeteries Trust Log Date 18.09.2017
Logged by oT Sheet 30f3
Checked by RE
Comments DCP cone tip penetrated 50 mm into soil prior to testing.
TEST DATA
Dep";:;e"’“' DCP115 DCP116 DCP117 DCP118 DCP119
0.15 18 22 2 11 25
0.30 11 18 3 7 44
0.45 11 12 3 8 27
0.60 8 12 6 15 14
0.75 10 19 8 13 13
0.90 6 36 7 15 10
1.05 7 27 5 17 10
1.20 8 20 13 25 12
1.35 10 21 15 7/5mm 11
1.50 30+ + 10/ 50 mm 19 Double bounce 15
1.65 Terminated due to| Double bounce 23 of 1.25 mBGL 13
1.80 high 'N' counts at 1.45 mBGL 17 2%
1.95 16 30/ 100 mm
2.10 36 /100 mm Double bounce at
2.25 Double bounce 1.95 mBGL
240 at 2.1 mBGL
2.55
2.70
2.85

3.00




13 Attachment D — Laboratory Test Certificates

Preliminary Geotechnical Assessment:
Proposed Wallacia Cemetery, Wallacia, NSW

P1706171JRO1VO1 - October 2017
Page 70



L resource

AGGREGATE, ROCK, AND SOIL TESTING
ABN: 25 131 532 020

Sydney: 12/1 Boden Road Seven Hills NSW 2147 | PO Box 45 Pendle Hill NSW 2145
Ph: (02) 9674 7711 | Fax: (02) 9674 7755 | Email: info@resourcelab.com.au

Test Report

Customer: Martens & Associates Pty Ltd
Project: P1706171
Location:

Wallacia, NSW

Engineering Services: Proposed Cemetery -

Job number: 17-0093
Report number: 1
Page: 1of 1

California Bearing Ratio

Sampling method: Samples tested as received

Test method(s): AS 1289.1.1,2.1.1,5.1.1,6.1.1

Results

Laboratory sample no. 12732 12733 12734

6171/TP106/ 6171/TP109/ 6171/TP112/
Customer sample no. CBR:0.2-0.7m CBR:0.2-0.7m CBR:0.2-0.7m
Date sampled 18/09/2017 18/09/2017 18/09/2017
Material description rgé_//;:(e'yr/?;ﬁtlfx- S{;ﬁt\;_ﬁgﬂ?&lis CL'?EL’ /gnr(;t;led

brown

Maximum dry density (t/m®) 1.62 1.58 1.64
Optimum moisture content (%) 215 23.7 20.5
Field moisture content (%) n/a n/a n/a
Oversize retained on 19.0mm sieve (%) 1 1 0
Minimum curing time (hours) 168 96 168
Dry density before soak (t/m°) 1.59 1.55 1.60
Dry density after soak (t/m?) 1.52 1.50 1.56
Moisture content before soak (%) 21.1 23.4 21.0
Moisture content after soak (%) 26.0 27.8 24.3
Moisture content after test - top 30mm (%) 33.1 30.4 27.9
Moisture content after test - remaining depth (%) 23.6 26.4 23.3
Density ratio before soaking (%) 98.0 98.0 97.5
Moisture ratio before soaking (%) 98.0 99.0 102.5
Period of soaking (days) 4 4 4
Compactive effort Standard Standard Standard
Mass of surcharge applied (kg) 4.5 4.5 4.5
Swell after soaking (%) 5.0 3.5 25
Penetration (mm) 5.0 2.5 5.0
CBR Value (%) 1.0 25 25

Notes: Specified LDR: 98 +1%

Method of establishing plasticity level - Visual / tactile

Approved Signatory: ;@. E. Maldonado

NATA

N

ACCREDITED FOR
TECHNICAL . . )
compeTence Accredited for compliance with ISO/IEC 17025.

Date: 04/10/2017

NATA Accredited Laboratory Number: 17062

R20.v8/1of 1



http://www.resourcelab.com.au/
http://www.resourcelab.com.au/

l resource

AGGREGATE, ROCK, AND SOIL TESTING
ABN: 25 131 532 020

Sydney: 12/1 Boden Road Seven Hills NSW 2147 | PO Box 45 Pendle Hill NSW 2145
Ph: (02) 9674 7711 | Fax: (02) 9674 7755 | Email: info@resourcelab.com.au

Test Report

Customer: Martens & Associates Pty Ltd Job number: 17-0093
Project: P1706171 Report number: 2
Location:  Engineering Services: Proposed Cemetery - Wallacia, NSW Page: 1of 1

Soil Index Properties

Sampling method: Samples tested as received Test method(s): AS 1289.1.1,2.1.1,3.1.2,3.2.1,3.3.1
34.1
Results
Laboratory sample no. 12766 12767 12768 12769
Customer sample no. 6171/BH111/0.5m 6171/BH115/0.5m 6171/BH108/1.5m 6171/BH110/0.5m
Date sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017
CLAY, trace of CLAY, trace of CLAY. brown CLAY, trace of
Material description gravel, mottled gravel, brown ' gravel, mottled
mottled grey
red/brown/grey mottled grey brown/grey
Liquid limit (%) 70 53 41 64
Plastic limit (%) 19 15 15 16
Plasticity index (%) 51 38 26 48
Linear shrinkage (%) 16.5 155 11.0 16.5
Cracking / Curling / Crumbling - - - Curling
Sample history Air dried Air dried Air dried Air dried
Preparation Dry sieved Dry sieved Dry sieved Dry sieved

Approved Signatory: ;@. E. Maldonado Date: 11/10/2017

NATA

N

ACCREDITED FOR
TECHNICAL )
compeTeNce  Accredited for compliance with ISO/IEC 17025. NATA Accredited Laboratory Number: 17062

R5.v9/10f1



http://www.resourcelab.com.au/

/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

. customerservice@envirolab.com.au
Lo LABTEC .
enviroLas  “mpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 177001

Client Martens & Associates Pty Ltd
Attention Orson Thien
Address Suite 201, 20 George St, Hornsby, NSW, 2077

Sample Details

Your Reference P1706171JCOC04V01
Number of Samples 2 Water
Date samples received 04/10/2017

Date completed instructions received 04/10/2017

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 11/10/2017

Date of Issue 11/10/2017

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Long Pham, Team Leader, Metals .
Nick Sarlamis, Inorganics Supervisor W". = =

A

David Springer, General Manager

177001 10f8
R0OO NATA

ACCREDITED FOR
TECHNICAL
COMPETENCE



Client Reference: P1706171JCOC04V01

Miscellaneous Inorganics

Our Reference
Your Reference
Date Sampled
Type of sample
Date prepared
Date analysed
pH

Electrical Conductivity
Sulphate, SO4
TKN in water
BOD

NOx as N in water

177001
R0OO

UNITS

pH Units
pS/icm
mg/L
mg/L
mg/L

mg/L

177001-1
6171/BH104
29/09/2017
Water
04/10/2017
04/10/2017
6.9
3,800
37
1.3
<5
0.2

177001-2
6171/BH117
29/09/2017
Water
04/10/2017
04/10/2017
6.8
8,500
1,200
4.4
<5
0.1

20f8



Client Reference: P1706171JCOC04V01

Metals in Waters - Total

Our Reference
Your Reference
Date Sampled
Type of sample
Date prepared
Date analysed

Phosphorus - Total

177001
R0OO

UNITS

mg/L

177001-1
6171/BH104
29/09/2017
Water
05/10/2017
06/10/2017
0.1

177001-2
6171/BH117
29/09/2017
Water
05/10/2017
06/10/2017
0.8

3of8



Client Reference: P1706171JCOC04V01

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.
Inorg-055 Nitrate - determined colourimetrically. Soils are analysed following a water extraction.
Inorg-062 TKN - determined colourimetrically based on APHA latest edition 4500 Norg. Alternatively, TKN can be derived from calculation
(Total N - NOx).
Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.
Inorg-091 BOD - Analysed in accordance with APHA latest edition 5210 D and in house INORG-091.
Metals-020 Determination of various metals by ICP-AES.
177001 4 of 8
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QUALITY CONTROL: Miscellaneous Inorganics

Test Description
Date prepared

Date analysed

pH

Electrical Conductivity
Sulphate, SO4

TKN in water

BOD

NOx as N in water

177001
R0OO

pH Units
pS/icm
mg/L
mg/L
mg/L

mg/L

Client Reference: P1706171JCOC04V01

Duplicate Spike Recovery %
PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
04/10/2017 04/10/2017
04/10/2017 04/10/2017
Inorg-001 99
1 Inorg-002 <1 99
1 Inorg-081 <1 99
0.1 Inorg-062 <0.1 103
5 Inorg-091 <5 85
0.005 Inorg-055 <0.005 105
50f8



Client Reference: P1706171JCOC04V01

QUALITY CONTROL: Metals in Waters - Total Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 05/10/2017 05/10/2017
Date analysed - 06/10/2017 06/10/2017
Phosphorus - Total mg/L 0.05 Metals-020 <0.05 108
177001 6 of 8
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Client Reference: P1706171JCOC04V01

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

177001
R0OO
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Client Reference: P1706171JCOC04V01

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

177001 8 of 8
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CERTIFICATE OF ANALYSIS 176117

Client Martens & Associates Pty Ltd
Attention Orson Thien
Address Suite 201, 20 George St, Hornsby, NSW, 2077

Sample Details

Your Reference P1706171COC02V01
Number of Samples 30 soils
Date samples received 21/09/2017

Date completed instructions received 21/09/2017

Analysis Details
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Report Details

Date results requested by 28/09/2017

Date of Issue 26/09/2017

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By
Priya Samarawickrama, Senior Chemist

bl S

David Springer, General Manager
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Client Reference: P1706171COC02V01

Misc Inorg - Soil

Our Reference 176117-1 176117-2 176117-3 176117-4 176117-5

Your Reference UNITS 6171/TP111/0.4/ | 6171/TP107/0.1/ | 6171/TP112/0.4/ | 6171/TP114/2.0/ | 6171/TP105/1.5/
S/01 S/01 S/01 S/01 S/01

Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017

Type of sample Soil Soil Soil Soil Soil

Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

Date analysed = 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

pH 1:5 soil:water pH Units 5.6 5.8 5.0 49 5.1

Electrical Conductivity 1:5 soil:water pSicm 28 36 160 460 34

Sulphate, SO4 1:5 soil:water mg/kg 30 <10 160 130 <10

Misc Inorg - Soil

Our Reference 176117-6 176117-7 176117-8 176117-9 176117-10

Your Reference UNITS 6171/TP106/0.8/ | 6171/TP105/0.5/ | 6171/TP107/2.2/ | 6171/TP109/1.0/ | 6171/TP111/1.5/
S/01 S/01 S/01 S/01 S/01

Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017

Type of sample Soil Soil Soil Soil Soil

Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

Date analysed o 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

pH 1:5 soil:water pH Units 5.0 53 4.7 4.7 7.5

Electrical Conductivity 1:5 soil:water uS/cm 140 36 350 530 270

Sulphate, SO4 1:5 soil:water mg/kg 26 36 100 110 <10

Misc Inorg - Soil

Our Reference 176117-11 176117-12 176117-13 176117-14 176117-15
Your Reference UNITS 6171/TP112/2.0/ | 6171/TP113/0.1/ | 6171/TP101/0.5/ | 6171/TP113/2.0/ | 6171/TP101/1.5/
S/01 S/01 S/01 S/01 S/01
Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017
Type of sample Soil Soil Soil Soil Soil
Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017
Date analysed ® 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017
pH 1:5 soil:water pH Units 4.8 5.6 5.8 5.1 5.7
Electrical Conductivity 1:5 soil:water uS/cm 790 34 59 100 47
Sulphate, SO4 1:5 soil:water mg/kg 490 20 91 27 27
176117 20f7
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Client Reference: P1706171COC02V01

Misc Inorg - Soil

Our Reference 176117-16 176117-17 176117-18 176117-19 176117-20

Your Reference UNITS 6171/BH115/0.2/ | 6171/BH110/1.0/ | 6171/BH117/0.2/ | 6171/BH117/0.5/ | 6171/BH103/3.0/
S/01 S/01 S/01 S/01 S/01

Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017

Type of sample Soil Soil Soil Soil Soil

Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

Date analysed ® 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

pH 1:5 soil:water pH Units 6.4 5.3 55 5.0 47

Electrical Conductivity 1:5 soil:water pSicm 120 120 74 170 330

Sulphate, SO4 1:5 soil:water mg/kg 10 78 33 49 <10

Misc Inorg - Soil

Our Reference 176117-21 176117-22 176117-23 176117-24 176117-25

Your Reference UNITS 6171/BH116/0.1/ | 6171/BH102/1.0/ | 6171/BH103/1.0/ | 6171/BH117/1.0/ |6171/BH118/0.5/
S/01 S/01 S/01 S/01 S/01

Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017

Type of sample Soil Soil Soil Soil Soil

Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

Date analysed o 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017

pH 1:5 soil:water pH Units 6.0 5.6 5.1 5.1 5.2

Electrical Conductivity 1:5 soil:water pSicm 29 66 290 190 58

Sulphate, SO4 1:5 soil:water mg/kg <10 <10 <10 59 30

Misc Inorg - Soil

Our Reference 176117-26 176117-27 176117-28 176117-29 176117-30
Your Reference UNITS 6171/BH119/1.5/ | 6171/BH102/0.5/ | 6171/BH115/1.6/ | 6171/BH101/1.3/ |6171/BH115/0.5/
S/01 S/01 S/01 S/01 S/01
Date Sampled 18/09/2017 18/09/2017 18/09/2017 18/09/2017 18/09/2017
Type of sample Soil Soil Soil Soil Soil
Date prepared - 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017
Date analysed o 22/09/2017 22/09/2017 22/09/2017 22/09/2017 22/09/2017
pH 1:5 soil:water pH Units 5.3 5.7 6.6 6.0 5.7
Electrical Conductivity 1:5 soil:water pS/icm 120 22 510 200 1,300
Sulphate, SO4 1:5 soil:water mg/kg 24 <10 100 190 190
176117 3of7
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Client Reference: P1706171COC02V01

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

176117 40of 7
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Client Reference: P1706171COC02V01

QUALITY CONTROL: Misc Inorg - Soil

Test Description
Date prepared
Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water

Sulphate, SO4 1:5 soil:water

pH Units

pS/icm

mg/kg

PQL

10

QUALITY CONTROL: Misc Inorg - Soil

Test Description
Date prepared
Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water

Sulphate, SO4 1:5 soil:water

pH Units

pS/icm

mg/kg

PQL

10

QUALITY CONTROL: Misc Inorg - Soil

Test Description
Date prepared
Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water

Sulphate, SO4 1:5 soil:water

176117
R0OO

pH Units

pS/icm

mg/kg

PQL

10

Duplicate Spike Recovery %
Method Blank # Base Dup. RPD LCS-1 176117-2
22/09/2017 1 22/09/2017 22/09/2017 22/09/2017 | 22/09/2017
22/09/2017 1 22/09/2017 22/09/2017 22/09/2017 | 22/09/2017
Inorg-001 1 5.6 5.5 2 100
Inorg-002 <1 1 28 30 7 97
Inorg-081 <10 1 30 34 12 100 89
Duplicate Spike Recovery %
Method Blank # Base Dup. RPD LCS-2 176117-22
1 22/09/2017 22/09/2017 22/09/2017 | 22/09/2017
1 22/09/2017 22/09/2017 22/09/2017 | 22/09/2017
Inorg-001 1 4.8 4.5 6 101
Inorg-002 1 790 810 2 98
Inorg-081 1 490 530 8 110 91
Duplicate Spike Recovery %
Method Blank # Base Dup. RPD [NT] [NT]
21 22/09/2017 22/09/2017
21 22/09/2017 22/09/2017
Inorg-001 21 6.0 6.1 2
Inorg-002 21 29 30 8
Inorg-081 21 <10 <10 0
50f7



Client Reference: P1706171COC02V01

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

176117
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Client Reference: P1706171COC02V01

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTSs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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Geotechnical Rec

Important Recommendations About Your Site (1 of 2)

These general geotechnical recommendations have been prepared by Martens to help
you deliver a safe work site, to comply with your obligations, and to deliver your project.
Not all are necessarily relevant to this report but are included as general reference. Any
specific recommendations made in the report will override these recommendations.

Batter Slopes

Excavations in soil and exiremely low to very low
strength rock exceeding 0.75 m depth should be
battered back at grades of no greater than 1
Vertical (V) : 2 Horizontal (H) for temporary slopes
(unsupported for less than 1 month) and 1V : 3 H for
longer term unsupported slopes.

Vertical excavation may be carried out in medium
or higher strength rock, where encountered, subject
to inspection and confirmation by a geotechnical
engineer. Long term and short term unsupported
batters should be protected against erosion and
rock weathering due fo, for example, stormwater
run-off.

Batter angles may need to be revised depending
on the presence of bedding partings or adversely
oriented joints in the exposed rock, and are subject
to on-site inspection and confirmation by a
geotfechnical engineer. Unsupported excavations
deeper than 1.0 m should be assessed by a
geotechnical engineer for slope instability risk.

Any excavated rock faces should be inspected
during construction by a geotechnical engineer to
determine whether any additional support, such as
rock bolts or shotcrete, is required.

Earthworks

Exposed rock faces and loose boulders should be
monitored to assess risk of block / boulder
movement, particularly as a result of excavation
vibrations.

Fill

Subject to any specific recommendations provided
in this report, any fill imported to site is to comprise
approved material with maximum particle size of
two thirds the final layer thickness. Fill should be
placed in horizontal layers of not more than 300 mm
loose thickness, however, the layer thickness should
be appropriate for the adopted compaction plant.

Foundations

Earthworks should be carried out following removal
of any unsuitable materials and in accordance with
AS3798 (2007). A qualified geotechnical engineer
should inspect the condition of prepared surfaces
to assess suitability as foundation for future fill
placement or load application.

Earthworks inspections and compliance testing
should be carried out in accordance with Sections
5 and 8 of AS3798 (2007), with testing to be carried
out by a National Association of Testing Authorities
(NATA) accredited testing laboratory.

Excavations

All exposed foundations should be inspected by a
geotechnical engineer prior to footing construction
to confirm encountered conditions satisfy design
assumptions and that the base of all excavations is
free from loose or softened material and water.
Water that has ponded in the base of excavations
and any resultant softened material is to be
removed prior to footing construction.

Footings should be constructed with minimal delay
following excavation. If a delay in construction is
anficipated, we recommend placing a concretfe
blinding layer of at least 50 mm thickness in shallow
footings or mass concrete in piers / piles to protect
exposed foundations.

A geotechnical engineer should confirm any design
bearing capacity values, by further assessment
during constfruction, as necessary.

Shoring - Anchors

Where there is a requirement for either soil or rock
anchors, or soil nailing, and these structures
penetfrate past a property boundary, appropriate
permission from the adjoining land owner must be
obtained prior to the installation of these structures.

Shoring - Permanent

All excavation work should be completed with
reference to the Work Health and Safety
(Excavation Work) Code of Practice (2015), by Safe
Work Awustralia.  Excavations into rock may be
undertaken as follows:

1. Extremely low 1fo low strength rock -
conventional hydraulic earthmoving
equipment.

2. Medium strength or stronger rock - hydraulic
earthmoving equipment with rock hammer or
ripping tyne attachment.

Permanent shoring techniques may be used as an
alternative to temporary shoring. The design of
such structures should be in accordance with the
findings of this report and any further testing
recommended by this report. Permanent shoring
may include [but not be limited to] reinforced block
work walls, contiguous and semi contiguous pile
walls, secant pile walls and soldier pile walls with or
without reinforced shotcrete infill panels. The
choice of shoring system will depend on the type of
structure, project budget and site specific
geotechnical conditions.

Permanent shoring systems are to be engineer
designed and backfiled with suitable granular



Geotechnical Rec

Important Recommendations About Your Site (2 of 2)

material and free-draining drainage material.
Backfill should be placed in maximum 100 mm thick
layers compacted wusing a hand operated
compactor. Care should be taken to ensure
excessive compaction stresses are not transferred
to retaining walls.

Shoring design should consider any surcharge
loading from sloping / raised ground behind shoring
structures, live loads, new structures, construction
equipment, backfil compaction and static water
pressures. All shoring systems shall be provided with
adequate foundation designs.

Suitable drainage measures, such as geofextile
enclosed 100 mm agricultural pipes embedded in
free-draining gravel, should be included to redirect
water that may collect behind the shoring structure
to a suitable discharge point.

Shoring - Temporary

To limit vibrations, we recommend limiting rock
hammer size and set frequency, and setting the
hammer parallel to bedding planes and along
defect planes, where possible, or as advised by a
geotechnical engineer. We recommend limiting
vibration peak particle velocities (PPV) caused by
construction  equipment  or resulting  from
excavation at the site to 5 mm/s (AS 2187.2, 2006,
Appendix J).

Waste - Spoil and Water

In the absence of providing acceptable
excavation batters, excavations should be
supported by suitably designed and installed
temporary shoring / retaining structures fo limit
lateral deflection of excavation faces and
associated ground surface seftlements.

Soil Erosion Control

Soil to be disposed off-site should be classified in
accordance with the relevant State Authority
guidelines and requirements.

Any collected waste stormwater or groundwater
should also be tested prior to discharge to ensure
contaminant levels (where applicable) are
appropriate for the nominated discharge location.

MA can complete the necessary classification and
testing if required. Time allowance should be made
for such testing in the construction program.

Water Management - Groundwater

Removal of any soil overburden should be
performed in a manner that reduces the risk of
sedimentation occurring in any formal stormwater
drainage system, on neighbouring land and in
receiving waters. Where possible, this may be
achieved by one or more of the following means:

1. Maintain vegetation where possible
2. Disturb minimal areas during excavation
3. Revegetate disturbed areas if possible

All spoil on site should be properly controlled by
erosion control measures to prevent transportation
of sediments off-site. Appropriate soil erosion conftrol
methods in accordance with Landcom (2004) shalll
be required.

Trafficability and Access

If the proposed works are likely to intersect
ephemeral or permanent groundwater levels, the
management of any potfential acid soil drainage
should be considered. If groundwater tables are
likely to be lowered, this should be further discussed
with the relevant State Government Agency.

Water Management - Surface Water

Consideration should be given fo the impact of the
proposed works and site subsurface conditions on
frafficability within the site e.g. wet clay soils will
lead to poor trafficability by tyred plant or vehicles.

Where site access is likely to be affected by any site
works, consfruction staging should be organised
such that any impacts on adequate access are
minimised as best as possible.

Vibration Management

All surface runoff should be diverted away from
excavation areas during consfruction works and
prevented from accumulating in areas surrounding
any retaining structures, footings or the base of
excavations.

Any collected surface water should be discharged
into a suitable Council approved drainage system
and not adversely impact downslope surface and
subsurface conditions.

All site discharges should be passed through a filter
material prior to release. Sump and pump methods
will generally be suitable for collection and removal
of accumulated surface water within  any
excavations.

Contingency Plan

Where excavation is to be extended info medium
or higher strength rock, care will be required when
using a rock hammer to limit potential structural
distress from excavation-induced vibrations where
nearby structures may be affected by the works.

In the event that proposed development works
cause an adverse impact on geotechnical hazards,
overall site stability or adjacent properties, the
following actions are fo be undertaken:

1. Works shall cease immediately.

2. The nature of the impact shall be documented
and the reason(s) for the adverse impact
investigated.

3. A quadlified geotechnical engineer should be
consulted to provide further advice in relation
to the issue.
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Inforn

Important Information About Your Report (1 of 2)

These notes have been prepared by Martens to help you interpret and understand the
limitations of your report. Not all are necessarily relevant to all reports but are included as

general reference.

Engineering Reports - Limitations

The recommendations presented in this report are
based on limited investigations and include specific
issues o be addressed during various phases of the
project. If the recommendations presented in this
report are not implemented in full, the general
recommendations may become inapplicable and
Martens & Associates accept no responsibility
whatsoever for the performance of the works
undertaken.

Occasionally, sub-surface conditions between and
below the completed boreholes or other tests may
be found to be different (or may be interpreted to
be different) from those expected. Variation can
also occur with groundwater conditions, especially
after climatic changes. If such differences appear
to exist, we recommend that you immediately
contact Martens & Associates.

Relative ground surface levels at borehole locations
may not be accurate and should be verified by on-
site survey.

Engineering Reports - Project Specific Criteria

Only Martens, who prepared the report, are 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 Martens cannot be held
responsible for such misinterpretation.

Engineering Reports — Use for Tendering Purposes

Engineering reports are prepared by quadlified
personnel. They are based on information
obtained, on current engineering standards of
interpretation and analysis, and on the basis of your
unique project specific requirements as understood
by Martens. 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.

Where the report has been prepared for a specific
design proposal (e.g. a three storey building), the
information and interpretation may not be relevant
if the design proposal is changed (e.g. fo a twenty
storey building). Your report should not be relied
upon, if there are changes to the project, without
first asking Martens to assess how factors, which
changed subsequent to the date of the report,
aoffect the report’'s recommendations. Martens will
not accept responsibility for problems that may
occur due to design changes, if not consulted.

Engineering Reports - Recommendations

Where information obtained from investigations is
provided for fendering purposes, Martens
recommend that all information, including the
written report and discussion, be made available. In
circumstances where the discussion or comments
section is not relevant to the contfractual situation, it
may be appropriate to prepare a specially edited
document.

Martens would be pleased to assist in this regard
and/or to make additional report copies available
for contract purposes at a nominal charge.

Engineering Reports - Data

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

Logs, figures, drawings efc are customarily included
in a Martens report and are developed by scientists,
engineers or geologists based on their inferpretation
of field logs (assembled by field personnel), desktop
studies and laboratory evaluation of field samples.
These data should not under any circumstances be
redrawn for inclusion in other documents or
separated from the report in any way.

Engineering Reports — Other Projects

To avoid misuse of the information contained in
your report it is recommended that you confer with
Martens before passing your report on to another
party who may not be familiar with the background
and 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.

Subsurface Conditions - General

Your report is based on the assumption that site
conditions, as may be revealed through selective
point sampling, are indicative of actual conditions
throughout an area. This assumption often cannot
be substantfiated until project implementation has
commenced. Therefore your site investigation
report recommendations should only be regarded
as preliminary.

Every care is taken with the report in relation to
interpretation of subsurface conditions, discussion of
geotechnical aspects, relevant standards and
recommendations or suggestions for design and
construction.  However, the Company cannot
always anticipate or assume responsibility for:

o Unexpected variations in ground conditions -
the potential will depend partly on test point
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(eg. excavation or borehole) spacing and
sampling frequency, which are often limited by
project imposed budgetary constraints.

o Changes in guidelines, standards and policy or
interpretation of guidelines, standards and
policy by statutory authorities.

o The actions of contractors responding to
commercial pressures.

o Actual conditions differing somewhat from
those inferred to exist, because no professional,
no maftter how qualified, can reveal precisely
what is hidden by earth, rock and time.

The actual interface between logged 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.

If these conditions occur, Martens will be pleased to
assist with investigation or providing advice to
resolve the matter.

Subsurface Conditions - Changes

Subsurface Conditions — Geo-environmental Issues

Your report generally does not relate to any
findings, conclusions, or recommendations about
the potential for hazardous or contaminated
materials existing at the site unless specifically
required fo do so as part of Martens’ proposal for
works.

Specific  sampling guidelines and specialist
equipment, techniques and personnel are typically
used to perform geo-environmental or site
contamination assessments. Confamination 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
Martens for information relating to such matters.

Responsibility

Natfural processes and the activity of man create
subsurface conditions. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Reports are
based on conditions which existed at the fime of
the subsurface exploration / assessment.

Decisions should not be based on a report whose
adequacy may have been affected by time. If an
extended period of time has elapsed since the
report was prepared, consult Martens to be advised
how time may have impacted on the project.

Subsurface Conditions - Site Anomalies

Geo-environmental reporting relies on interpretation
of factual information based on professional
judgment and opinion and has an inherent level of
uncertainty aftached to it and is typically far less
exact than the design disciplines. This has often
resulted 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 Martens to other
parties but are included to identify where Martens’
responsibilities begin and end. Their use is infended
to help all parties involved to recognise their
individual responsibilities. Read all documents from
Martens closely and do not hesitate to ask any
questions you may have.

Site Inspections

In the event that conditions encountered on site
during construction appear to vary from those that
were expected from the information contained in
the report, Martens requests that it immediately be
notified. Most problems are much more readily
resolved at the time when conditions are exposed,
rather than at some later stage well after the event.

Report Use by Other Design Professionals

To avoid potentially costly misinterpretations when
other design professionals develop their plans
based on a Martens report, retain Martens to work
with other project professionals affected by the
report. This may involve Martens explaining the
report design implications and then reviewing plans
and specifications produced to see how they have
incorporated the report findings.

Martens will always be pleased to provide
engineering inspection services for aspects of work
to which this report relates. This could range from a
site visit to confirm that conditions exposed are as
expected, to full fime engineering presence on site.
Martens 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
constfruction.
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Definitions

Explanation of Terms (1 of 3)

Consistency of Cohesive Soils

In engineering terms, soil includes every type of
uncemented or partially cemented inorganic or organic
material found in the ground. In practice, if the material
does not exhibit any visible rock properties and can be
remoulded or disintegrated by hand in its field condition or
in water it is described as a soil. Other materials are
described using rock description terms.

The methods of description and classification of soils and
rocks used in this report are typically based on Australian
Standard 1726 and the Unified Soil Classification System
(USCS) — refer Soil Data Explanation of Terms (2 of 3). In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Particle Size

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (e.g. sandy CLAY). Unless otherwise stated,
particle size is described in accordance with the following
fable.

Division Subdivision Size (mm)
BOULDERS >200
COBBLES 63 to 200
Coarse 20 to 63
GRAVEL Medium 610 20
Fine 23610 6
Coarse 0.6 t0 2.36
SAND Medium 0.2t00.6
Fine 0.075t0 0.2
SILT 0.002 to 0.075
CLAY <0.002

Plasticity Properties

Plasticity properties of cohesive soils can be assessed in
the field by tactile properties or by laboratory procedures.

40

CH
High
- cl Plasticity
5 30 4 Medium Clay,
~ CL Plasticity
E Low Plasticity Clay
T Clay
£ 2
oy
S MH
b ML High Liquid
8 A
= 10 / Medium Lirmit Silf
CL/ML Clay/Silt e Liquid
ML Low Liquid Limit Sitt Lirvit silt
0 - . . - . -
0 10 20 30 40 50 60 70 80
Liquid Limit (%)
Moisture Condition
Dry Looks and feels dry. Cohesive and cemented soils are

hard, friable or powdery. Uncemented granular soils run
freely through hands.

Moist Soil feels cool and damp and is darkened in colour.
Cohesive soils can be moulded. Granular soils tend to
cohere.

Wet As for moist but with free water forming on hands when

handled.

Cohesive soils refer to predominantly clay materials.

Cy Approx.

Term (kPa) SPT “N” Field Guide
A finger can be pushed well into
Very <12 2 the soil with little effort. Sample

Soft extrudes between fingers when
squeezed in fist.

A finger can be pushed into the

Soft 12-25 2-4 soil to about 25mm depth. Easily
moulded in fingers.
The soil can be indented about
Firm 2550 4-8 5mm with the thumb, but not

penetrated. Can be moulded by
strong pressure in the figures.

The surface of the soil can be
indented with the thumb, but not
penetrated. Cannot be moulded

by fingers.

Stiff 50-100 8-15

The surface of the soil can be
marked, but not indented with
thumb pressure. Difficult to cut
with a knife. Thumbnail can
readily indent.

Very

Stiff 100 - 200

15-30

The surface of the soil can be
marked only with the thumbnail.
Brittle. Tends to break into
fragments.

Hard > 200 > 30

Friable B B Crumbles or powders when

scraped by thumbnail.

Density of Granular Soils
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Non-cohesive soils are classified on the basis of relative
density, generally from standard penetration test (SPT) or
Dutch cone penetrometer test (CPT) results as below:

Relative % SPT ‘N’ Value* C':,Tu?fe"e
Density (blows/300mm) (qc MPa)
Very loose <15 <5 <2
Loose 15-35 5-10 2-5
Medium dense 35-65 10-30 5-15
Dense 65-85 30-50 15-25
Very dense > 85 > 50 >25

* Values may be subject to corrections for overburden pressures and
equipment type.

Minor Components

Minor components in soils may be present and readily
detectable, but have little bearing on general
geotechnical classification. Terms include:

Proportion of
Term Assessment .
Minor component In:
Presence just Coarse grained soils:
detectable by feel or 85 % ’
eye. Soil properties little °
Trace of .
or no different to X . -
. Fine grained soils:
general properties of <15%
primary component. °
Presence easily . -
detectable by feel or CocrseS ?r%n;d soils:
) eye. Soil properties little °
With some ;
different to general " . .
. . Fine grained soils:
properties of primary
15-30%
component.
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Symbols for Soils and Other

SOILS

OTHER
COBBLES/BOULDERS v« e | SILT(MLORMH) %% FILL
K § N 3 & L
GRAVEL (GP OR GW) % #%|  ORGANIC SILT (OH) TALUS
x v u FANFa
SILTY GRAVEL (GM) | CLAY (CL CIOR CH) - ASPHALT
[ =] A
CLAYEY GRAVEL (GC) — 4 sy cLay S CONCRETE
s = N ]
SAND (SP OR SW) SANDY CLAY
A Bk
SILTY SAND (SM) e PEAT
[7 A
CLAYEY SAND (SC) Py j’ TOPSOIL

Unified Soil Classification Scheme (USCS)

FIELD IDENTIFICATION PROCEDURES

1.
2.

(Excluding particles larger than 63 mm and basing fractions on estimated mass) uscs Primary Name
g € 9 8 Wide range in grain size and subsfonﬁol amounts of all intermediate particle GW Gravel
2 IS Zmo S sizes.
. 5o <> 0673
0 g gégg
o c ET Predominantly one size or a range of sizes with more intermediate sizes
2 =
5 4% E 0= missing GP Gravel
£ >30Ty
£ 5c9
5 (0]
%] g 02 g 4] § g ks Non-plastic fines (for identification procedures see ML below) GM Silty Gravel
= iy == o Z0 <
S 2 25 | =858
) o= <t 2oc
N o o S0 ¥ = % g%
% ES g 15) 2 0Oz 2o Plastic fines (for identification procedures see CL below) GC Clayey Gravel
= wun V4 -
w
égg 2
O oo 2 I o Wide range in grain sizes and substantial amounts of intermediate sizes SW sand
5 0 ° - o E ZzZ < _ missing.
¥ = o 2 o <0572
< 0 = SN wZz g2
o E o 8¢ i O
O% Ko} 05 OwE Predominantly one size or a range of sizes with some intermediate sizes
o S = = Prissin SP Sand
I > A= o 9
o o zo0
B O | gc¢g 0
g % E s - it g S Non-plastic fines (for identification procedures see ML below) SM Silty Sand
£ | 8| 52| 8285
0 % g-g <Z( g 3 <
Qo 9] =Ege™
g B S < z % [¢] Plastic fines (for identification procedures see CL below) SC Clayey Sand
&
E IDENTIFICATION PROCEDURES ON FRACTIONS < 0.2 MM
R%) =
c 8 DRY STRE'NGTH .
IS o] (Crushing DILATANCY TOUGHNESS DESCRIPTION USCS Primary Name
poy O | Characteristics)
V4 R%]
c 2 Quick o Inorganic si i i
o 0 ganic silts and very fine sands, rock flour, silty or .
< E T None to Low Slow None clayey fine sands with slight plasticity ML St
= o £ 9]
9 ﬁ N g Medium to None Medium Inorganic clays of low to medium plasticity 1, CL2 Cla
8 _T:j g I High v gravely clays, sandy clays, silty clays, lean clays Y
z2g 2
% E % g I\I/_\Zgi::rjn SIOWSl‘fc())WVery Low QOrganic slits and organic silty clays of low plasticity oL Organic Silt
Lo0 <
ZKR 7T o ' )
o€ Low to Slow to Very Low to Inorganic silts, micaceous or diatomaceous fine MH Silt
2 @ Medium Slow Medium sandy or silty soils, elastic silts
O
ES
o High None High Inorganic clays of high plasticity, fat clays CH Clay
3
Meﬁ;;;ﬂ fo None I\I/-\Z\gi:fr)n Organic clays of medium to high plasticity OH Organic Silt
HIGHLY
ORGANIC Readily identified by colour, odour, spongy feel and frequently by fibrous texture Pt Peat
SOILS
Notes:

Low Plasticity — Liquid Limit Wi < 35 % Medium Plasticity — Liquid limit Wi 35 to 60 %  High Plasticity - Liquid limit Wi > 60 %.

Cl may be adopted for clay of medium plasticity to distinguish from clay of low plasticity.
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Soil Agricultural Classification Scheme

In some situations, such as where soils are to be used for effluent disposal purposes, soils are often more appropriately classified
in ferms of traditional agricultural classification schemes. Where a Martens report provides agricultural classifications, these are
undertaken in accordance with descriptions by Northcote, K.H. (1979) The factual key for the recognition of Australian Soils, |

Explanation of Terms (3 of 3)
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Rellim Technical Publications, NSW, p 26 - 28.

Symbol Field Texture Grade Behaviour of moist bolus Ribbon length Clay (;o)ntent
)
S sand Coherence nil to very slight; conngf be moulded:; single grains 0 mm <5
adhere to fingers
LS Loamy sand Slight coherence; discolours fingers with dark organic stain 6.35 mm 5
cLs Clayey sand Slight cohe(ence:. sT!cky wheq wet; many sand grains stick to 6.35mm - 1.3cm 5-10
fingers; discolours fingers with clay stain
st sandy loam Bolus just f:oherent but \{ery s.ondy to touch; qom!qont sand 13-25 10-15
grains are of medium size and are readily visible
FSL Fine sandy loam Bolus coherent; fine sand can be felt and heard 1.3-2.5 10-20
scL- Light sandly clay loam Bolus s‘rrongjy coherenf_bu‘r s_cndy to ‘rouvch, _sgnd grains 20 15-20
dominantly medium size and easily visible
Bolus coherent and rather spongy; smooth feel when
L Loam manipulated but no obvious sandiness or silkkiness; may be 2.5 25
somewhat greasy to the touch if much organic matter present
" Bolus coherent and slightly spongy; fine sand can be felt and
Lisy Loam, fine sandy heard when manipulated 25 25
SiL Silt loam Coherent bolus, very smooth to silky when manipulated 2.5 25 + > 255silt
scL Sandy clay loam Strongly coherent polu_s _sonQy ‘ro_‘rouch; medwm size sand 05.38 20-30
grains visible in a finer matrix
CL Clay loam Coherent plastic bolus; smooth to manipulate 3.8-50 30-35
SiCL Silty clay loam Coherent smooth bolus; plastic and sikky to touch 3.8-50 30- 35 + > 25silt
FSCL Fine sandy clay loam Coherent bolus; fine sand can be felt and heard 3.8-50 30-35
sc sandy clay Plastic bolus; fine to med.|um sized sands F:on be seen, felt or 50-75 35- 40
heard in a clayey matrix
SiC Silty clay Plastic bolus; smooth and silky 50-7.5 35 - 40 + > 255silt
LC Light clay Plastic bolus; smooth to touch; slight resistance to shearing 50-7.5 35-40
LMC Light medium clay Plastic bolus; smooth to Togch, slightly greater resistance to 75 40 - 45
shearing than LC
MC Medium clay SmooT.h plastic bplus, handles like plcshqne and can be ' 575 45- 55
moulded into rods without fracture, some resistance to shearing
Smooth plastic bolus; handles like stiff plasticine; can be
HC Heavy clay moulded into rods without fracture; firm resistance to shearing >7:5 >0
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Symbols for Rock

SEDIMENTARY ROCK

Definitions
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METAMORPHIC ROCK

T = . —— ]
7 o o BRECCIA Ll COAL ~_ ~_|  SLATE, PHYLLITE, SCHIST
9g, - At
oCod LT T
a0ad|  CONGLOMERATE | LIMESTONE GNEISS
[slolele  ——
i .§I; CONGLOMERATIC SANDSTONE ~ [_¥=3|  LITHIC TUFF METASANDSTONE
EERRN =
SANDSTONE/QUARTZITE 2| METASILTSTONE
vy
F i —
[ SILTSTONE IGNEOUS ROCK ~_ —|  METAMUDSTONE
—
+++++*1
MUDSTONE/CLAYSTONE L+.+.4] GRANITE
R Y
w T
SHALE w |  DOLERITE/BASALT
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Descriptive terms used for Rock by Martens are based on AS1726 and encompass rock substance, defects and mass.

Rock Substance

Rock Defect

Rock Mass

In geotechnical engineering terms, rock substance is any naturally occurring aggregate of minerals and organic matter

which cannot be disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive
terms. Rock substance is effectively homogeneous and may be isotropic or anisotropic.

Discontinuity or break in the continuity of a substance or substances.

Any body of material which is not effectively homogeneous. It can consist of two or more substances without defects, or

one or more substances with one or more defects.

Degree of Weathering

Rock weathering is defined as the degree of decline in rock structure and grain property and can be determined in the field.

Term Symbol Definition
. 0 Soil derived from the weathering of rock. The mass structure and substance fabric are no longer evident. There
Residual soil Rs : . ; B
is a large change in volume but the soil has not been significantly transporfed.
Extremel Rock substance affected by weathering to the extent that the rock exhibits soil properties - i.e. it can be
Y EW remoulded and can be classified according to the Unified Classification System, but the texture of the original
weathered! TR
rock is still evident.
Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole of
Highly HW the rock substance and other signs of chemical or physical decomposition are evident. Porosity and strength
weathered? may be increased or decrease compared fo the fresh rock usually as a result of iron leaching or deposition. The
colour and strength of the original rock substance is no longer recognisable.
Moderately Rock substance affected by weathering fo the extent that staining extends throughout the whole of the rock
MW - : ;
weathered? substance and the original colour of the fresh rock is no longer recognisable.
Slightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the rock
weathered substance usually by limonite has taken place. The colour and texture of the fresh rock is recognisable.
Fresh FR Rock substance unaffected by weathering

Notes:

1 The term “Distinctly Weathered” (DW) may be used to cover the range of substance weathering between EW and SW.
2 Rs and EW material is described using soil descriptive terms.

Rock Strength

Rock strength is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in the

direction normal to the loading. The test procedure is described by the International Society of Rock Mechanics.

Term Is (50) MPa Field Guide Symbol
Very low >0.03 <0.1 May be crumbled in the hand. Sandstone is ‘sugary’ and friable. VL
Low >0.1 <03 A piece of core 150mm long x 50mm diameter may be broken by hand and easily scored with L
T a knife. Sharp edges of core may be friable and break during handling.
Medium >03 <10 A.phlece of core 150mm Iong X SOmm diameter can be broken by hand with considerable M
difficulty. Readily scored with a knife.
. A piece of core 150mm long x 50mm diameter cannot be broken by unaided hands, can be
High >] <3 . . ] H
slightly scratched or scored with a knife.
X A piece of core 150mm long x 50mm diameter may be broken readily with hand held
<
very high >3 <10 hammer. Cannot be scratched with pen knife. VH
Extremely A piece of core 150mm long x 50mm diameter is difficult to break with hand held hammer.
¥ >10 . . EH
high Rings when struck with a hammer.
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Degree of Fracturing

Explanation of Terms (2 of 2)

This classification applies to diamond drill cores and refers to the spacing of all types of natural fractures along which the core
is discontinuous. These include bedding plane partings, joints and other rock defects, but exclude fractures such as drilling
breaks (DB) or handling breaks (HB).

Term Description

Fragmented The core is comprised primarily of fragments of length less than 20 mm, and mostly of width less than core diameter.
Highly fractured Core lengths are generally less than 20 mm to 40 mm with occasional fragments.

Fractured Core lengths are mainly 30 mm to 100 mm with occasional shorter and longer sections.

Slightly fractured Core lengths are generally 300 mm fo 1000 mm, with occasional longer sections and sections of 100 mm to 300 mm.

Unbroken The core does not contain any fractures.

Rock Core Recovery
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TCR = Total Core Recovery

_ Lengthof corerecovered

SCR = Solid Core Recovery

_ XLengthof cylindricd corerecovered

RQD = Rock Quality Designation

_ Y. Axiallengthsof core>100mm long «100%

100%
Lengthof corerun ) ° Lengthofcorerun Lengthof corerun
Rock Strength Tests
v Point load strength Index (Is50) - axial test (MPa)
3 Point load strength Index (Is50) - diametral test (MPal)
a Unconfined compressive strength (UCS) (MPa)
Defect Type Abbreviations and Descriptions
Defect Type (with inclination given) Planarity Roughness
BP Bedding plane parting Pl Planar Pol Polished
FL Foliation Cu Curved N Slickensided
CL Cleavage un Undulating Sm Smooth
JT Joint St Stepped Ro Rough
FC Fracture Ir Iregular VR Very rough
SZ/SS Sheared zone/ seam (Fault) Dis Discontinuous
CZ/CS  Crushed zone/ seam Thickness Coating or Filling
Dz/DS Decomposed zone/ seam
Zone > 100 mm Cn Clean
Fz Fractured Zone
) Seam >2mm < 100 mm Sn Stain
IS Infilled seam o ) N .
<
VN Vein ane mm \(5 500 ing
CcoO Contact nr en((a)er.d
HB Handling break ;e ICr:onb xiae
DB Drilling break arbonaceous
Qz Quartzite
MU Unidentified mineral
Inclination
Inclination of defect is measured from perpendicular to and down the core axis.
Direction of defect is measured clockwise (looking down core) from magnetic north.
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Sampling

Sampling is carried out during drilling or excavation to
adllow engineering examination (and laboratory testing
where required) of the soil or rock.

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

Undisturbed samples may be taken by pushing a thin-
walled sampling tube, e.g. Uss (50 mm internal diameter
thin walled fube), into soils and withdrawing a soil sample
in a relatively undisturbed state. Such samples yield
information on structure and strength and are necessary
for laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils. Other sampling methods
may be used. Details of the type and method of sampling
are given in the report.

Drilling / Excavation Methods

Explanation of Terms (1 of 3)

Non-core Rotary Driling - the hole is advanced by a rotary
bit, with water being pumped down the drill rods and
returned up the annulus, carrying the drill cuttings. Only
major changes in stratification can be determined from
the cuttings, together with some information from ‘feel’
and rate of penetration.

Rotary Mud Driling - similar fo rotary driling, but using
drilling mud as a circulating fluid. The mud fends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Driling - a continuous core sample is
obtained using a diamond fipped core barrel of usually
50 mm internal diameter. Provided full core recovery is
achieved (not always possible in very weak or fractured
rocks and granular soils), this fechnique provides a very
reliable (but relatively expensive) method of investigation.

In-situ Testing and Interpretation

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

Hand Excavation - in some situations, excavation using
hand tools, such as mattock and spade, may be required
due to limited site access or shallow soil profiles.

Hand Auger - the hole is advanced by pushing and
rotating either a sand or clay auger, generally 75-100 mm
in diameter, info the ground. The penetration depth is
usually limited to the length of the auger pole; however
extender pieces can be added fo lengthen this.

Test Pits - these are excavated with a backhoe or a
fracked excavator, allowing close examination of the in-
situ soils and, if it is safe to descend into the pit, collection
of bulk disturbed samples. The depth of penefration is
limited to about 3 m for a backhoe and up to é m for an
excavafor. A potential disadvantage is the disturbance
caused by the excavation.

Large Diameter Auger (e.g. Pengo) - the hole is advanced
by a rotating plate or short spiral auger, generally 300 mm
or larger in diameter. The cuttings are returned to the
surface af intervals (generally of not more than 0.5 m) and
are disturbed but usually unchanged in moisture content.
Identification of soil strata is generally much more reliable
than with continuous spiral flight augers, and is usually
supplemented by occasional undisturbed tube sampling.

Continuous Sample Driling (Push Tube] - the hole is
advanced by pushing a 50 - 100 mm diameter socket into
the ground and withdrawing it at intervals to extrude the
sample. This is the most reliable method of drilling in soils,
since moisture content is unchanged and soil structure,
strength etc. is only marginally affected.

Continuous Spiral Flight Augers - the hole is advanced
using 90 - 115 mm diameter continuous spiral flight augers,
which are withdrawn at intervals to allow sampling or in-
situ festing. This is a relatively economical means of drilling
in clays and in sands above the water table. Samples are
returned to the surface or, or may be collected after
withdrawal of the auger flights, but they are very disturbed
and may be contaminated. Information from the drilling
(as distinct from specific sampling by SPTs or undisturbed
samples) is of relatively lower reliability, due to remoulding,
contamination or softening of samples by ground water.

Cone Penetrometer Testing (CPT)

Cone penetrometer testing (sometimes referred to as
Dutch Cone) described in this report has been carried out
using an electrical friction cone penetrometer.

The test is described in AS 1289.6.5.1-1999 (R2013). In the
test, a 35 mm diameter rod with a cone tipped end is
pushed continuously intfo the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system.

Measurements are made of the end bearing resistance on
the cone and the friction resistance on a separate 130
mm long sleeve, immediately behind the cone.
Transducers in the tip of the assembly are connected by
electrical wires passing through the push rod centre to an
amplifier and recorder unit mounted on the control truck.
As penefration occurs (at a rate of approximately 20 mm
per second) the information is output on continuous chart
recorders. The plotted results given in this report have
been fraced from the original records. The information
provided on the charts comprises:

(i)  Cone resistance (qc) - the actual end bearing force
divided by the cross sectional area of the cone,
expressed in MPa.

(i) Sleeve friction (qr) - the frictional force of the sleeve
divided by the surface area, expressed in kPa.

(i)  Friction rafio - the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of cone
resistance. The lower (A) scale (0 - 5 MPq) is used in very
soft soils where increased sensifivity is required and is
shown in the graphs as a dofted line. The main (B) scale
(0 - 50 MPaq) is less sensitive and is shown as a full line.

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

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

Qe (MPa) = (0.4 to 0.6) N (blows/300 mm)
In clays, the relationship between undrained shear
strength and cone resistance is commonly in the range:

Qc = (]21’0 ]8) Cu
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Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

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

Standard Penetration Testing (SPT)

Standard penetration tfests are used mainly in non-
cohesive sails, but occasionally also in cohesive soils as a
means of determining density or strength and also of
obtaining a relatively undisturbed sample.

The test procedure is described in AS 1289.6.3.1-2004. The
test is caried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
fube to be driven in three successive 150 mm penetration
depth increments and the ‘N’ value is taken as the
number of blows for the last two 150 mm depth
increments (300 mm total penetration). In dense sands,
very hard clays or weak rock, the full 450 mm penetration
may not be practicable and the test is discontinued. The
test results are reported in the following form:

(i) Where full 450 mm penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7 blows:

as4,6,7
N=13

(i) Where the test is discontinued, short of full penetration,
say after 15 blows for the first 150mm and 30 blows for
the next 40mm

as 15, 30/40 mm.

The results of the tests can be related empirically to the
engineering properties of the soil. Occasionally, the test
method is used to obtain samples in 50 mm diameter thin
walled sample tubes in clays. In such circumstances, the
test results are shown on the borehole logs in brackets.

Dynamic Cone (Hand) Penetrometers

Hand penetrometer tests are carried out by driving a rod
info the ground with a faling weight hammer and
measuring the blows for successive 150mm increments of
penetration. Normally, there is a depth limitation of 1.2m
but this may be extended in certain conditions by the use
of extension rods. Two relatively similar tests are used.

Perth sand penetrometer (PSP) - a 16 mm diameter flat
ended rod is driven with a 9 kg hammer, dropping 600
mm. The test, described in AS 1289.6.3.3-1997 (R2013), was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.

Cone penetrometer (DCP) - sometimes known as the Scala
Penetrometer, a 16 mm rod with a 20 mm diameter cone
end is driven with a 9 kg hammer dropping 510 mm. The
test, described in AS 1289.6.3.2-1997 (R2013), was
developed initially for pavement sub-grade investigations,
with correlations of the test results with California Bearing
Ratio published by various Road Authorities.

Pocket Penetrometers
The pocket (hand) penetrometer (PP) is typically a light
weight spring hand operated device with a stainless steel
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loading piston, used to estimate unconfined compressive
strength, qu, (UCS in kPa) of a fine grained soail in field
conditions. In use, the free end of the piston is pressed into
the soil at a uniform penetration rate until a line, engraved
near the piston tip, reaches the soil surface level. The
reading is taken from a gradation scale, which is attached
fo the piston via a built-in spring mechanism and
calibrated to kilograms per square centimetre (kPa) UCS.
The UCS measurements are used to evaluate consistency
of the sail in the field moisture condition. The results may
be used to assess the undrained shear strength, Cu, of fine
grained soil using the approximate relationship:

Qu=2xCu.

It should be noted that accuracy of the results may be
influenced by condition variations at selected test
surfaces. Also, the readings obtained from the PP test are
based on a small area of penetration and could give
misleading results. They should not replace laboratory test
results. The use of the results from this test is typically
limited to an assessment of consistency of the soil in the
field and not used directly for design of foundations.

Test Pit / Borehole Logs

Test pit / borehole log(s) presented herein are an
engineering and / or geological interpretation of the
subsurface conditions. Their reliability will depend to some
extent on frequency of sampling and methods of
excavation / drilling. Ideally, continuous undisturbed
sampling or excavation / core drilling will provide the most
reliable assessment but this is not always practicable, or
possible to justify on economic grounds. In any case, the
test pit / borehole logs represent only a very small sample
of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into
account the spacing of fest pits / boreholes, the
frequency of sampling and the possibility of other than
‘straight line' variation between the test pits / boreholes.

Laboratory Testing

Laboratory testing is carried out in accordance with AS
1289 Methods of Testing Soil for Engineering Purposes.
Details of the test procedure used are given on the
individual report forms.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems:

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

e A localised perched water table may lead to an
erroneous indication of the true water table.

e Water table levels will vary from time to time with
seasons or recent prior weather changes. They may
not be the same at the time of construction as are
indicated in the report.

e The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and driling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes, which are read at intervals over several days,
or perhaps weeks for low permeability soils. Piezometers
sealed in a particular stratum, may be advisable in low
permeability soils or where there may be interference from
a perched water table.



Test, Drill and Excavatio
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DRILLING / EXCAVATION METHOD

HA Hand Auger RD Rotary Blade or Drag Bit NQ Diamond Core - 47 mm
AD/V Auger Drilling with V-bit RT Rotary Tricone bit NMLC Diamond Core = 51.9 mm
AD/T Auger Drilling with TC-Bit RAB  Rofary Air Blast HQ Diamond Core - 63.5 mm
AS Auger Screwing RC Reverse Circulation HMLC Diamond Core - 63.5 mm
HSA Hollow Stem Auger CT Cable Tool Rig DT Diatube Coring
S Excavated by Hand Spade PT Push Tube NDD Non-destfructive digging
BH Tractor Mounted Backhoe PC Percussion PQ Diamond Core - 83 mm
JET Jetting E Tracked Hydraulic Excavator X Existing Excavation
SUPPORT
Nil No support S Shotcrete RB Rock Bolt
C Casing Sh Shoring SN Soil Nail
WB Wash bore with Blade or Bailer WR Wash bore with Roller T Timbering
WATER
¥ Water level at date shown <l Partial water loss
> Water inflow 4 Complete water loss
GROUNDWATER NOT OBSERVED (NO) The observation of groundwater, whether present or not, was not possible due to drilling water,
surface seepage or cave in of the borehole/test pit.
GROUNDWATER NOT ENCOUNTERED (NX) The borehole/test pit was dry soon after excavation. However, groundwater could be

present in less permeable strata. Inflow may have been observed had the borehole/test
pit been left open for a longer period.

PENETRATION / EXCAVATION RESISTANCE

L Low resistance: Rapid penetration possible with little effort from the equipment used.

M Medium resistance: Excavation possible at an acceptable rate with moderate effort from the equipment used.

H High resistance: Further penetration possible at slow rate & requires significant effort equipment.

R Refusal/ Practical Refusal. No further progress possible without risk of damage/ unacceptable wear to digging implement / machine.

These assessments are subjective and dependent on many factors, including equipment power, weight, condition of excavation or drilling tools,
and operator experience.

SAMPLING
D Small disturbed sample % Water Sample C Core sample
B Bulk disturbed sample G Gas Sample CONC Concrete Core
Ué3 Thin walled tube sample - number indicates nominal undisturbed sample diameter in millimetres
TESTING
SPT Standard Penetration Test to AS1289.6.3.1-2004 CPT Static cone penetration test
4711 4711 = Blows per 150mm. CPTu CPT with pore pressure (u) measurement
N=18 ‘N’ = Recorded blows per 300mm penetration following
. PP Pocket penetrometer test expressed as
150mm seating . X
instrument reading (kPa)
DCP Dynamic Cone Penetration test to AS1289.6.3.2-1997. . - .
o . FP Field permeability test over section noted
n' = Recorded blows per 150mm penetration
Nofes: A Field vane shear fest expressed as uncorrected
’ shear strength (sv = peak value, sr = residual
RW Penetration occurred under the rod weight only value)
HW Penetration occurred under the hammer and rod weight PM Pressuremeter test over section noted
onl
Y PID Photoionisation Detector reading in ppm
HB 30/80mm Hammer double bouncing on anvil affer 80 mm penetration
WPT Water pressure tests
N=18 Where practical refusal occurs, report blows and
penetration for that interval
SOIL DESCRIPTION ROCK DESCRIPTION
Density Consistency Moisture Strength Weathering
VL Very loose VS Very soft D Dry VL Very low EW Extremely weathered
L Loose S Soft M Moist L Low HW  Highly weathered
MD  Medium dense F Firm W Wet M Medium MW  Moderately weathered
D Dense St Stiff Wp Plastic limit H High SW Slightly weathered
VD  Very dense VSt Very stiff WI Liquid limit VH Very high FR Fresh

H Hard EH Extremely high



