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1 INTRODUCTION

This Geotechnical Investigation Report has been prepared to support a Review of Environmental Factors
(REF) for the rebuild of Richmond River High Campus (the activity) (RRHC). The REF has been prepared to
support an approval for the RRHC development under Section 68 of the NSW Reconstruction Authority Act
2022 (RA Act).

The purpose of this report is to present the results of a further geotechnical investigation (supplementary to
two previous investigations carried out by JK Geotechnics [JKG] in 2024) for the activity at 163 & 170
Alexandra Parade, North Lismore, NSW. The location of the site is shown in Figure 1.

The site is located at Dunoon Road, North Lismore, also known as 163 and 170 Alexandra Parade, North
Lismore. The site comprises three separate lots, located to the north of Alexandra Parade, with Dunoon Road

running parallel to the eastern boundary of the site.

The site is legally described as:

. Lot 1 DP 539012
. Lot 2 DP 539012
. Lot 1 DP 376007

The site area is approximately 33.53 hectares, and is outlined in Plante 1. The proposed activity will be

undertaken mainly within the southeastern portion of the

2L

site.

-~

“

s S

Plate 1 Aerial image of site (Source: Nearmap)

The proposed activity comprises the relocation and rebuild of the Richmond River High Campus from its
existing temporary location alongside The Rivers Secondary College Lismore High Campus at East Lismore, to
the site at 163 and 170 Alexandra Parade, North Lismore.
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The school will be delivered in one stage. A description of the proposed development is as follows:

1. Demolition of existing features including existing buildings, cattle drinking well, cattle sheds, and wire
fencing, and removal of trees to accommodate school development.

2. Construction of new 3 storey buildings on the southeastern portion of the site for the proposed
public secondary school including:
a. General and Specialist Learning Spaces, and Workshops.
b. Administration, and Staff facilities.
c. Library, Hall, and Movement Studio.
d. Construction, Hospitality, and Agricultural Learning Facilities.
e. Amenity, Plant, Circulation, and Storage areas.
f.  Outdoor Learning Spaces and play spaces.

3. Llandscaping including tree planting.
Public domain works comprising:
e Access road off Dunoon Road, comprising a separate shared bicycle/pedestrian pathway, and

internal access roundabout.

e Kiss and ride drop-off and pick up zones.
e Bus transport arrangements with a separate bus zone.

5. Outdoor spaces including assembly zones, agricultural spaces, sports fields, games courts, dancing
circles, yarning and dancing circles, seating and shade structures.

6. On-site carparking, including accessible spaces and provision for EV charging spaces.

Plate 2 below show the scope of works.

Plate 2 Overall Site Context Plan (Source: EJE Architecture)
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2 COMMISSION

The geotechnical investigation has been carried out by JKG, commissioned to that purpose by School
Infrastructure NSW (SINSW), on behalf of the Department of Education, by executed Part D — Standard Form
Agreement signed by SINSW on 17 April 2025 and signed by JKG on 22 April 2025. The commission was on
the basis of our proposal P70994UOR2, dated 11 April 2025, which was prepared based on the requirements
of the document ‘School Infrastructure Request for Tender, Richmond River High Campus (Flood Recovery),
Further Geotechnical Investigations’ (Ref. SI-07702/25), referred to hereon as the RFT.

3 BACKGROUND

JKG previously completed a geotechnical desk top assessment report (Ref. 36313BTrpt) dated 18 December
2023 (referred to hereon as JKG 2023), and carried out two previous geotechnical investigations at the site
in late 2024. The results of the previous geotechnical investigations and geotechnical advice on the previous
proposed form of the project are presented in the following geotechnical reports:

e Preliminary geotechnical report (Ref. 36314LTrpt) dated 29 November 2024 (referred to hereon as JKG
2024); and

e Additional geotechnical investigation report (Ref. 36314LT2let) dated 10 January 2025 (referred to
hereon as JKG 2025).

Following issue of our JKG 2025 report, the RRHC development was re-located to the south-eastern portion
of the site. The details of the proposed RRHC development are presented in Section 4.

Prior to commencement of the JKG geotechnical investigations, and on behalf of SINSW, JKG engaged GB
Geotechnics (Australia) Pty Ltd (GBG) to complete a geophysical survey of the proposed RRHC development
site. The scope of the geophysical survey was agreed between JKG and SINSW.

The purpose of this geotechnical investigation was to obtain further geotechnical information on the
subsurface conditions over the south-eastern portion of the site, and to use this as a basis for providing
comments and recommendations on site stability, site classification, earthworks, footings and pavement
design. This report consolidates the information from all the JKG investigations and the previous JKG reports,
in order to provide a standalone report for the proposed RRHC development. For details of the procedures
adopted for the desk top study and geotechnical investigations completed in 2024, reference should be made
to our previous reports: JKG2023, JKG2024 and JKG2025.

Our environmental division, JK Environments (JKE) has also carried out an environmental site assessment.
Reference should be made to the separate report by JKE, Ref: EE36314PT3rpt2-SI, for the results of the
environmental site assessment.
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4 PROPOSED DEVELOPMENT

A description of the proposed RHHC development was presented in Section 1. From a geotechnical
perspective, the following aspects of the proposed RRHC development are pertinent with regard to the
geotechnical advice presented in this report:

. Demolition of existing structures and removal of trees.

. Construction of new buildings and structures, Outdoor Learning Spaces, play spaces.

o Landscaping, including tree planting.

. Public domain works including the access road off Dunoon Road and comprising a separate shared

bicycle/pedestrian pathway, internal access roundabout, Kiss and ride drop-off and pick up zones
and separate bus zone.

o Outdoor spaces, including assembly zones, agricultural spaces, sports fields, games courts, dancing
circles, yarning and dancing circles, seating and shade structures.

o On-site carparking.

We have been provided with the following additional information:

. A bulk earthworks sketch plan (Drawing Number SKC20250618.01, dated 18 June 2025) prepared by
TTW.
o A series of sections through the proposed development area and one along the alignment of the

proposed access road dated 19 June 2025 and prepared by TTW. The sections were prepared at
locations requested by JKG.

A review of the provided information indicates that, in order to achieve the proposed floor level at RL17.45
m for the main buildings, cut and fill earthworks will be required. Excavation will generally be limited for the
main buildings, although will locally extend down a maximum of approximately 3.0 m. Filling up to a
maximum of approximately 2.0 m is proposed within the main building areas. Cut and fill earthworks are
also proposed for the main access road on the western side of the main buildings, with maximum extents of
3.0 m (cut) and 1.3 m (fill). The initial approximately 100 m length of the access road from the Alexandra
Parade frontage will require the majority of the fill earthworks, and the northern portion of the access road,
from approximate chainage 310 m to chainage 459 m (the northern end of the access road), will require the
majority of the cut earthworks. Within the eastern and south-eastern portions of the site, the depth of cut
and of fill will be less than approximately 1.0 m and 1.5 m, respectively. Two OSD tank excavations are
proposed immediately downslope of Buildings B and C, and have been estimated to extend a further 2 m
below the design surface level of the proposed buildings.

Structural loads and have not been provided. As such, typical loads for this type of development have been
assumed in our analysis.

37635U0Rrpt 4 JKGeotechnics



¢

5 INVESTIGATION PROCEDURE

The fieldwork for the investigation was carried out in three stages:

e Stage 1- geophysical survey completed by GBG on 8 and 9 April 2025;

e Stage 2 —a walkover inspection and test pit investigation carried out between 15 and 22 May 2025, which
also included set out of the proposed investigation locations and directing a buried services scan prior to
commencing the test pit investigation; and

e Stage 3 —an investigation comprising cored boreholes carried out between 27 May and 5 June 2025.

Further details of the methods and procedures employed in the geotechnical investigations, and their
limitations, are presented in the attached Report Explanation Notes.

Details of the three stages of investigation are provided below.

5.1 Stage 1 Geophysical Survey

GBG completed a geophysical investigation at the site which used Seismic Refraction (SR) techniques. Six SR
lines were completed at the locations indicated on Plate 3.

I 10 E=m pasisce (RS oce 1 e |

Plate 3 Location of SR Lines (Source: GBG Report dated June 2025, see Appendix A)
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The locations of the SR lines were agreed between JKG and CBG before site works commenced. However,
some minor re-location of the SR lines was discussed on site between GBG and a representative of SINSW,
due to obstacles along the original alighment of the SR lines. The SR extended to depths between
approximately 10 m and 25 m below existing surface levels.

Further details of the geophysical survey, the methodologies adopted and their limitations are outlined in
the GBG report (Ref. GBGA2804 Rev. 1) dated 25 June 2025 and attached in Appendix A.

5.2 Stage 2 Walkover Inspection, Test Pit Investigation and Set Out of Investigation Locations

A Principal Engineering Geologist completed a walkover inspection of the southern portion of the site. The
purpose of the walkover inspection was to gain an appreciation of the topographic setting of this portion of
the site in relation to the previous walkover inspections to the north. The principal aim was to check for any
obvious signs of slope instability on the hillside to the west of the development area, and on the hillside
slopes over the south-eastern portion of the site, within the development area.

Following the walkover inspection, thirteen test pits (TP201 to TP205, TP207 to TP210 and TP215 to TP218)
using a 20 tonne tracked excavator and a 1.1 m wide bucket, were carried out to a maximum depth of 4.7 m
below existing surface level. The test pits were terminated at either the maximum reach of the excavator,
the refusal of the excavator bucket on competent bedrock, or where the pit sides collapsed. The test pits
were excavated under the full time direction of our Senior Geotechnical Engineer, and with our Principal
Engineering Geologist present on site for the initial stages of the test pit investigation, on 19 and 20 May
2025.

The test pit and cored borehole locations, as shown on the attached Figure 2, and relevant portions of
archaeological exclusion zones in close proximity to the investigation locations (provided by GML — the
archaeological heritage consultant) were set out using coordinates input into the portable DGPS rover prior
to our site visit. The reduced levels (RLs) at the test pit and borehole locations were also recorded using the
portable DGPS rover. We note that the DGPS rover typically has an accuracy of +20 mm.

The consistency of the encountered cohesive soil was assessed from hand penetrometer readings taken in
the sides and bases of the test pit (to a maximum depth of 1.1 m) and then on recovered bucket samples.
The sides and bases of the test pits and the recovered bucket samples were also inspected for indications of
shear planes and fissuring in order to assist with our assessment of the lateral extent and depth of any
landslide movements that have impacted the subsurface profile. The strength of the bedrock exposed in the
test pits was assessed by ease of excavation, tactile assessment of the exposed bedrock and recovered
bedrock samples and probing with a geopick. The estimation of rock strength in this way is approximate, and

variations of about one order of strength should not be unexpected.
Groundwater observations were made in the test pits during and on completion of the excavations.

Our Senior Geotechnical Engineer logged the encountered subsurface profile and prepared cross sectional
sketches of the test pits. The test pit cross sectional sketches (which include field test results and
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groundwater observations), are presented on the attached Figures 3 to 14, together with a glossary of logging
terms and symbols used.

5.3 Stage 3 Cored Borehole Investigation

The fieldwork for Stage 3 comprised six boreholes (namely, BH206, BH211, BH212, BH213, BH214 and
BH218). We note that due to encountering an archaeological heritage artifact in test pit TP207, the positions
of the proposed boreholes were reviewed. As a result, BH215 was relocated to within the footprint of TP206,
and the designation of this borehole was changed to BH206. In addition, on the advice of GML and at the
location of BH213, an archaeological test pit was excavated using a 5 tonne tracked excavator to 0.4 m, and
then backfilled with sand, prior to commencing BH213.

The boreholes were auger drilled using our track mounted JK300 and JK309 drill rigs, to depths between
1.9 m (BH206) and 13.95 m (BH214). The boreholes were then extended, using NMLC diamond coring
techniques and water flush, to final depths between 14.32 m (BH213) and 16.9 m (BH214).

Groundwater monitoring wells (GMWs) were installed in BH206, BH212 and BH214, for the purpose of longer
term groundwater monitoring and screening by JKE. The GWM at BH214 was installed in a separate borehole,
open hole drilled, and immediately adjacent to the cored borehole. The GMWs were installed to depths of
5.7 m (BH206), 6.0 m (BH212) and 6.3 m (BH214). For further details on the GMW installations, reference
should be made to the respective borehole log.

The relative density of the natural granular soils and the consistency of the natural clays were assessed from
the Standard Penetration Test (SPT) ‘N’ values, augmented with hand penetrometer test results on cohesive
soil samples, recovered either from the SPT split spoon sampler. Undisturbed 50 mm diameter tube samples
were recovered in the cohesive materials where possible. In some instances, the presence of gravels in the
clays prevented tube samples been recovered.

The strength of the upper portion of the bedrock was assessed from observation of drilling resistance when
using a tungsten carbide (‘TC’) bit and from examination of the recovered rock cuttings. The estimation of
rock strength in this way is approximate, and variations of about one order of strength should not be
unexpected. The strength of the bedrock within the cored portions of the boreholes were estimated based
on examination of the recovered rock core, and based on the results of subsequent laboratory Point Load
Strength Index (ls(so)) tests.

Groundwater observations were made in the boreholes during and on completion of auger drilling, and on
completion of core drilling. However, the water flush introduced during core drilling masks any meaningful
groundwater readings. No longer term ground monitoring has been carried out to date.

Our geotechnical engineers Cody Surawski and Andrew Griffiths, and our engineering geologist Keagen
Rousseau, were present full-time during the fieldwork, and logged the encountered subsurface profile,
nominated the in-situ testing and sampling and directed the installation of the GMWs. The borehole logs

37635U0Rrpt 7 JKGeotechnics



¢

(which include field test results, point load strength index results and groundwater observations) are
attached, together with a glossary of logging terms and symbols used.

5.4 Laboratory Soil and Rock Test Schedules

Selected soil samples from the boreholes and test pits were returned to the Coffey Testing Pty Ltd (CTPL) and
Soil Test Services Pty Ltd (STS) NATA accredited laboratories for moisture content, Atterberg Limits and linear
shrinkage, shrink-swell index and CBR testing. The results of these laboratory tests are presented on the
attached CTPL reports and STS Tables A, B and C (TBC).

Selected soil samples were also returned to an alternate NATA registered analytical laboratory (EnviroLab
Services Pty Ltd) for soil pH, chloride content, sulfate content and resistivity testing. The test results are
summarised in the attached Envirolab Services ‘Certificate of Analysis’ 382702.

The recovered rock core was returned to the JKG Brendale and Sydney offices, where it was photographed
and Point Load Strength Index Tests completed. Using established correlations, the Unconfined Compressive
Strength (UCS) of the bedrock was then calculated from the Is(so) results. These Point Load Strength test
results and estimated UCSs are summarised in the attached Table A, and on the cored borehole logs. The
core photographs are included with the relevant cored borehole log.

6 RESULTS OF THE INVESTIGATION

We provide below a summary of the pertinent sections of the previous desk top study (JKG 2023), of the
relevant site observations from the 2024 investigations, of the site observations from the current
investigation, and of the subsurface conditions encountered in both the current investigation and the
relevant investigation locations from the 2024 investigations.

6.1 Site History

From a review of the historical aerial imagery obtained by JKE, a selection of which is attached as Appendix
A in JKG2024, the site appears to have comprised grazing farmland in the 1942 image, with two residences
present, one each at 163 and 170 Alexandra Parade. These buildings appear to be the same houses as those
currently present within the site. Several small buildings are also visible within the properties. Within this
image, indications of instability of the hillslope are present in the north-western and south-western corners
of the site, in the form of ‘hummocky’ ground. The site is largely clear of mature vegetation in the 1942
image, and it is anticipated that slope instability will have been exacerbated by clearing of native vegetation
in the decades prior to this image. We understand, from discussions on site with the former landowner at
No. 163, that ‘land sliding’ also occurred in the north-western corner of the site in the 1960s.

Dams, which are present within the site, appear in the images between 1979 and 1987, and are located
towards the head of the north-western gully and near the residence at 170 Alexandra Parade. Vegetation
regrowth is present within the various images between 1942 and 2023, located either side of the western
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boundary. Apart from vegetation regrowth, dam construction, and service installation, the site appears to
have remained relatively unchanged since 1942.

From Google Street View imagery, in 2015 a buried service appears to have been installed within the site,
adjacent and roughly parallel to the eastern site boundary. We understand, from discussion with the former
landowner at No. 163, that the sewer main has been installed within a trench several metres deep.

Within the properties to the north, vegetation clearing and earthworks appear to have been commenced in
the 2020 image, with large areas of exposed soil present within that image. However, these areas appear to
have been revegetated in the 2023 image, indicating a cessation in the development.

6.2 Land Classification Mapping

We understand from the 1:100,000 Lismore-Casino Land Classification plan, prepared by Chestnut (1980),
that the site is mapped to be underlain by areas classified as Classes IV, IVB and |, from the eastern side of
the site to the west, respectively. The majority of the site is mapped as Class I.

The commentary for the mapping states that areas mapped as Class | are considered to have a high risk of
slope instability, particularly when disturbed. The high-risk areas on the plan are defined with respect to
catastrophic land movement, such as “slump-flow” type landslides, rather than slower moving creep type
landslides. We note, however, that although creep slides do not generally pose as high a risk to life, they will
still cause ongoing and potentially major damage to structures. The aerial imagery and anecdotal evidence
indicate that instability has occurred within at least the north-western corner of the site. It is difficult to
assess if the ‘hummocky’ appearance of the ground is due to deposition of debris from a flow slide or from
creep movement of the soils, or from other surface disturbance not associated with slope instability. The
Class | area broadly aligns with the area mapped to be underlain by basalt bedrock.

Areas mapped as Class IV and IVB are considered to have minimal risk of slope instability, unless extensive
earthworks or poor hillside construction practices are carried out. Areas mapped as Class IV are however
prone to inundation.

6.3 Site Observations

The site is located at a transition between undulating topography associated with the North Lismore Plateau,
comprising rolling hills generally sloping at approximately 5° to 15°, and the relatively level floodplain around

Wilsons River and Leycester Creek to the south and south-east.

The site is located on the eastern flank of a north-south orientated ridgeline, with surface levels appearing
to generally follow the natural hillside, which slopes down to a relatively level area within the eastern portion
of the site. The flank of the ridgeline, within the northern and central portion of the site, is defined by two
spurs separated by a gully located within the north-western portion of the site. Surface levels in the western
third of the site generally slope down at a maximum of between approximately 20° and 25° over the
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backslope of the hillside and flatten to approximately 6° on the footslope in the central portion of the site.
At the base of the hillside, surface levels appear to flatten to approximately 1° to 2° across the areas
associated with the floodplain. There appears to be an approximately 100 m height relief within the site.

The site currently comprises two farms (Nos. 163 and 170 Alexandra Parade) which are, or have been, used
for grazing. Each farm contains a residence with several smaller outbuildings also present. The residence at
No. 163 is of weatherboard construction with an in-ground rear yard pool, whilst the residence at No. 170 is
of brick and weatherboard construction. Both buildings and the pool appear to be in fair external condition.

The site predominantly comprises grassed paddocks with very sparse tree cover in the eastern portion of the
site. However, within the steeper, western portion of the site, trees become more numerous. On the surface
of the hillside within the western portion of the site, basalt boulders with minimum dimensions of up to
0.5 m are present. A small dam is located in the upper reaches of the gully in the north-western corner of
the site. On the eastern side of the dam is an embankment which has a maximum height of approximately 6
m and slopes down at about 25°. On the western side of the dam, excavation into the hillside appears to
have exposed basalt bedrock. A second overgrown dam appears to be located north of the residence at No.
170. Towards the eastern site boundary, a number of sewer pit lids, which are anticipated to correlate with
the deep sewer main installation discussed in Section 6.1, are present.

North of the site are two lots within which recent earthworks for a proposed development have been carried
out. No structures are present within either of these lots. Adjacent to the north-eastern site boundary, a
raised earthen platform appears to have been constructed with levels sloping down into the site through a
batter on the southern side of the platform.

West of the site, surface levels appear to ascend across the shoulder of the hillside towards the crest of the
ridgeline. The land to the west of the site appears undeveloped and is heavily vegetated. Set back
approximately 200 m from the western boundary is a deep excavation which is likely to be a former quarry.

The site has frontages with Alexandra Parade and Dunoon Road to the south and east respectively. Dunoon
Road is a TFNSW Regional Road.

In addition to the above general observations, the walkover inspections by our Principal Geotechnical
Engineer on 10 December 2024 and our Principal Engineering Geologist on 19 May 2025 noted the following
additional details:

e The northern end of the site (north of the creek and gully feature) has undergone more recent landslide
movement. There were many cobbles and boulders on the surface, and the surface was wet under foot
in many areas.

e There were numerous surface indications of slumping and flow slides within the western portion of the
site, particularly in the more steeply sloping areas, with dense bushland located immediately upslope.
However, the long grass prevented more detailed observations - although flatter sections were evident
over the south-western portion of this area of the site. We note that our previous investigations have
encountered reasonably shallow bedrock depths over the northern and central sections of this area.
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e The farm dam, located on the steep sloping hillside at the western end of the gully feature, comprised
an embankment estimated to be about 3 m to 4 m high, and was covered with grass and woody
vegetation. Aninformal spillway was located at the northern abutment. In our opinion, the farm dam is
located on an active landslide, as inferred from the above-mentioned surface indications of slumping and
flow slides.

e The side slopes of the spur over the central portion of the site typically sloped down to the north, west
and south, at approximately 10° from a gently sloping crest area to the relatively flat flood plain below.

However, we note that the grass and vegetation were quite thick during the visits (particularly across the
hillside over the western portion of the site), so surface features were difficult to assess.

6.4 Subsurface Conditions

6.4.1 Overview

The NSW Seamless Geology Version 2.4 indicates that site is mapped to be underlain by Tertiary age Lismore
Basalt within the western, elevated portion of the site. A channel of Quaternary alluvial and colluvial fan
deposits is mapped within the north-eastern portion of the site, and Quaternary alluvial deposits are mapped
within the low-lying area within the eastern portion of the site.

The Lismore Basalt forms a portion of the Lamington Volcanics in the southern part of the Tweed Shield
Volcano and primarily comprises andesite. However, for ease of understanding for the reader, the term
basalt has been used (rather than andesite). The Lismore Basalt also contains icelandite, which is an iron rich
form of andesite.

We note that some of the rock descriptions include siltstones and ferricrete. The lava flows forming the
Lismore basalt formed over a period of approximately 8 million years. As a result, there were periods where
the lava flows were exposed at surface level and were affected by weathering and erosion processes. The
localised areas of siltstone and ferricrete encountered in the current investigation are the products of these
processes. The siltstone most likely represents flood plan deposits, and the ferricrete represents hard,
erosion-resistant layers, that have been cemented into a hardpan (duricrust) by iron oxides that form at or
near the land surface, as part of the weathering of the ancient basalt land surface. The iron oxide cements
are derived from the oxidation of percolating solutions of iron salts.

The attached Figure 15 presents the approximate bedrock surface contours, based on the results of our
investigations.

The western portion of the site, in the more steeply sloping areas, and the southern ridgeline spur, which
extends through the proposed development area, were characterised by a reasonably shallow depth to
bedrock, with the soil profile comprising colluvial and/or residual sands, gravels and clays.

Towards the toe of the more steeply sloping areas, the depth to bedrock increased sharply and was overlain
primarily by alluvial clays with some localised residual soils encountered towards the bedrock surface.
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Bedrock was not encountered within the depth of the investigations below the relatively flat eastern end of
the site (flood plain area). In this regard, we note that the bedrock surface contains a gully feature that
approximately corresponds to the surface gully feature and creek line. Deep alluvial clay deposits were
encountered at this location.

In the current investigation the test pits intermittently encountered groundwater seepage in the alluvial clays
at moderate depth.

A summary of the geotechnical conditions encountered in the various JKG investigations relevant to the
proposed RRHC development is provided in the following sections. However, for a detailed description at
each location, reference should be made to the attached test pit cross sectional sketches from the current
investigation (Figures 3 to 14), the borehole logs form the current investigation and the borehole logs and
test pit cross sectional sketches from our previous investigations presented in Appendix B). The attached
geotechnical cross sectional sketches (Figures 18 to 23) provide summaries of the subsurface profile at six
locations across the site.

6.4.2 Geotechnical Units

The investigations have identified several geotechnical units within the subsurface profile. We provide in the
following a summary of the pertinent features of each of these units.

6.4.2.1 Unit 1 - Topsoil/Fill

Fill was encountered in BH30 and BH61 (JKG 2024), to depths of 0.1 m, comprising silty clay (although it also
contained inclusions of ceramic and glass fragments, observed in TP107) and most likely represents disturbed
topsoil. In BH211, the fill comprised a surficial 0.1 m thickness of silty clay topsoil fill overlying silty clay,
which extended to 0.5 m depth. A 0.2 m thickness of surficial gravel fill was encountered in BH212, and in
BH218 the fill comprised a silty gravelly clay. In the remaining boreholes and test pits, topsoil was
encountered from the surface to depths ranging from 0.1 m to 0.5 m, though generally the topsoil was 0.1m
to 0.3m thick. The topsoil was assessed as comprising high plasticity silty clay with roots and root fibres.

6.4.2.2 Unit 2 — Alluvial Clay

Within the lower, eastern portion of the site, alluvial silty clay assessed as being of high plasticity, was
encountered below the topsoil/fill. In general, the consistency of the alluvial clays was stiff becoming very
stiff with depth, although in some areas the consistency of the upper portion of the alluvial clays was firm.
The alluvial clay contained varying amounts of gravel, cobble and boulder sized inclusions of basalt or
ironstone (ferricrete). Root fibres were commonly noted in the alluvial clays and typically extended to depths
in the order of 1 m to 1.5 m, although in some instances root fibres were encountered to greater depths.
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Alluvial clays were encountered in all test pits except in TP101, TP103, TP105, TP106, TP109, TP110, TP114
and TP115 (excavated for the JKG2025 investigation), and in the current investigation were encountered in
TP202, TP203, TP204, TP207, TP208, TP209 and TP216, and in boreholes BH211, BH214 and BH216.

In BH30, BH51 and BH53, slickensided surfaces were observed within the SPT split tube samples, from
0.5-0.95 m (BH30) or 4.5-4.95 m (BH51 and BH53).

In all the test pits where alluvial clays were encountered, sub-horizontal shear planes and sub-vertical
fissures were recorded, from depths between 0.2m and 0.8m to the base of the alluvial clays (or, where
the test pit was terminated, or collapsed, in the alluvial clays, to the base of the test pit). The shear planes
and fissures comprised striated or smooth surfaces, typically undulating and often moist.

In TP102, TP104, TP113, TP119, TP120, TP123, TP203, TP204 and TP208 the test pit sides collapsed at
respective depths of 25 m,3.5m,4m,4 m, 3.4 m, 29 m, 3.4 m, 3.2 m and 2.0 m. Where the pit sides
collapsed, sub-vertical continuous smooth undulating fissures were exposed in the alluvial clays at the rear
of the collapsed area, and the collapse debris contained numerous shear planes and fissures.

6.4.2.3 Unit 3 — Colluvial Soils

In the boreholes, the silty clays on the hillside within the western portion of the site were generally assessed
as being colluvial. The test pits also encountered colluvial silty clays, assessed as being of high plasticity, over
the western portion of the site in TP103, TP105, TP106, TP110, TP114, TP115, TP201 and TP205. The
consistency of the colluvial clays was generally stiff to very stiff, and occasionally firm or hard. The colluvial
clays contained varying amounts of gravel, cobble and boulder sized inclusions of basalt and ferricrete
(ironstone). In TP206, the colluvial clays were overlying colluvial clayey gravel and in BH212 the colluvial soils
comprised gravelly of stiff consistency overlying clayey gravel assessed to be of very dense relative density
was underlying the alluvial clays. The colluivial gravels extended to the bedrock surface.

In borehole BH80 (JKG 2024), slickensided surfaces were observed in the colluvial clay within the SPT split
tube sample from 1.5-1.95 m.

In TP105, TP106, TP110, TP115, TP117, TP201 and TP205 the colluvial clays contained sub-horizontal shear
planes and sub-vertical fissures, recorded from depths between 0.15 m and 0.8 m to the base of the
colluvial clays (which corresponded to either the bedrock surface or the interface with the underlying
residual soils). The shear planes and fissures comprised striated or smooth surfaces, typically undulating
and often moist.

6.4.2.4 Unit 4 — Residual Soils

Residual soils were intermittently encountered over the western and southern portions of the site. In the
boreholes, the residual silty clays were assessed as being of high plasticity and generally of very stiff to hard
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consistency (stiff consistency in BH218). The residual silty clays generally had a high proportion of basalt
gravel, and in BH213 the residual soils comprised silty gravelly clay of hard consistency and medium plasticity.

In the test pits, residual soils were only encountered in TP101 (below the topsoil), TP104 (below the alluvial
clay), TP106 (below the colluvial clay), TP107 (below the alluvial clay), TP109 (below the topsoil), TP114
(below the colluvial clay), TP115, TP116, TP121 and TP122 (below the alluvial clay), TP202 (below the alluvial
clay), TP205 (below the colluvial clay), TP206, TP210 and TP217 (below the topsoil). In TP115, the residual
silty clay contained thin bands of weathered siltstone bedrock.

In TP109, the residual soils comprised clayey sands with silty clay bands and contained basalt gravels. In the
remaining test pits, the residual soils comprised silty clays assessed as being of high plasticity and of stiff,
very stiff or hard consistency, and containing varying amounts of gravel and cobble sized inclusions of basalt.

In TP106, TP107, TP121, TP122, TP202 and TP205, the residual clays below the topsoil, colluvial or alluvial
clays contained sub-horizontal shear planes and sub-vertical fissures, which were recorded to the base of
the residual clays and corresponded to the bedrock surface. The shear planes and fissures comprised
striated or smooth surfaces, typically undulating and often moist.

We note that TP104 collapsed at 3.5 m depth, and whilst shear planes were not recorded in the residual clays
below 3m depth, the overlying alluvial clays did contain shear planes the presence of shear planes within the
underlying residual clays cannot be discounted.

6.4.2.5 Unit5 - Bedrock

Weathered bedrock was encountered at shallow to moderate depths in the JKG2024 investigation in BH1,
BH3, BH26, BH28, BH51, BH53, BH62, BH71, BH80, BH82, BH85 and BH89, and inferred at TC bit refusal at
the base of BH87. For the purposes of this report, the boreholes of relevance are BH51, BH53, BH62, BH71,
BH80, BH82, BH85, BH87 and BH89 and the pertinent details are discussed below. For further information
on the remaining boreholes, the reader is referred to Section 3.4 of JKG 2024.

All six of the cored boreholes completed from in the current investigation (BH206, BH211, BH212, BH213,
BH214 and BH218) encountered bedrock.

In the test pits, weathered bedrock was encountered at shallow to moderate depth in TP101, TP103, TP105,
TP106, TP107, TP109, TP110, TP111, TP114, TP115, TP116, TP117, TP118, TP121, TP122, TP201, TP202,
TP205, TP206, TP207, TP209, TP210, TP216 and TP217. For the purposes of this report, the test pits from
JKG2025 of relevance are TP111, TP114, TP115, TP116, TP117, TP118, TP121 and TP122 and the pertinent
details are discussed below. For further information on the remaining test pits, the reader is referred to
Section 3.4 of JKG 2024.

The attached Figure 15 presents approximate contours of the bedrock surface, which clearly indicate the
presence of the bedrock surface gully feature (orientated approximately east-west). The northern side of the
proposed RRHC development site is located on the southern side of the bedrock surface gully feature. From
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the upper western portion of the site, the bedrock surface slopes down to the east, and at the gully feature
slopes down to the south and north-east. The bedrock surface slopes down to the east and south-east around
the eastern and southern sides of the spur feature.

The bedrock corresponds to the Lismore Basalt, and whilst the majority of the encountered bedrock
comprises basalt, the test pits revealed a slightly more variable bedrock composition that reflects the various
periods of lava flows, the nature of the volcanic activity, and intervening periods between volcanic activity
where the ancient landform was subjected to weathering and erosion processes.

Weathered basalt was encountered at depths ranging from 0.7 m to 6.0 m below existing surface levels, with
the depth generally increasing towards the east. These depths correlate with levels ranging from RL22.0 m
to RL8.8 m.

The bedrock profile has been separated into the following sub-units:

. Extremely Weathered Basalt: Hard clay consistency, contains varying amounts of gravel sized basalt

inclusions and/or bands of low (or higher) strength basalt, or clayey gravel of very dense relative
density.
° Competent Basalt Bedrock: Generally, slightly weathered and of high and very high strength, although

some highly to moderately weathered basalt typically of low to medium strength (occasionally very
low to low) was also encountered. Often the bedrock contains numerous defects (primarily sub-
horizontal to sub-vertical joints).

A summary of the bedrock conditions encountered in each of the boreholes relevant to the proposed RRHC
development is tabulated below. Where drilling has terminated on or at shallow depths within the inferred
competent basalt bedrock, we have noted that the depth to this stratum has not been proven.

Borehole Top of Extremely Weathered Basalt Top of Competent Basalt Bedrock
Depth (m) RL (mAHD) Depth (m) RL (mAHD)
51 6.0 13.3 >8.5 <10.8
53 6.0 9.0 12.0 3.0
62 Not encountered Not encountered 7.0 11.6
71 Not encountered Not encountered 71 9.9
Not proven Not proven
80 3.0 13.4 >9.7 <6.7
82 3.4 8.8 >9.0 <3.2
85 1.5 20.2 6.9 14.8
Not proven Not proven
89 0.7 13.0 >4.5 <9.2
206 Not encountered Not encountered 1.3 16.51
211 1.9 17.3 4.62 14.62
212 5.8% 16.43 7.8 14.4
213 Not encountered Not encountered 1.24 18.44
214 3.3 11.3 13.95 0.65
218 1.3 22.0 3.0 20.3
NOTES:
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1. No core zones below 4.15 m and below 12.95 m depth the bedrock comprised a volcanic breccia, highly weathered very
low to low strength improving to medium strength with depth. BH206 was terminated in the volcanic breccia.

2. Below 12.35 m depth the bedrock comprised a volcanic breccia, moderately weathered and of medium strength. BH211
was terminated in the volcanic breccia.

3. Below 5.8 m depth the colluvial clayey gravel may represent extremely weathered basalt.
From 3.7 m to 5.5 m depth, extremely weathered basalt bands and a no core zone were present.

The cored portions of BH80 and BH82 appear to have extended through the extremely weathered basalt with
relatively thick ‘no core’ or extremely weathered zones encountered with intermittent high to very high
strength layers, which are interpreted to comprise core stones.

Within the cored portions of the basalt, defects primarily comprise joints inclined at 0° to 90° and extremely
weathered seams. Joints were primarily iron stained with some containing extremely weathered or crushed
infill. Extremely weathered seams, which have likely formed along joints in the rock mass, were also
encountered in the core and ranged from 1 mm to 440 mm thick.

The “no core” zones encountered in BH53, BH206 and BH213 are inferred to have occurred as a result of
washing away of extremely weathered material.

Over the upper north-western portion of the site TP114 and TP117 encountered tuff bedrock, assessed to be
highly weathered and of very low or low to medium strength. More competent (medium to high strength)
tuff bedrock was inferred based on the bucket refusal at depths of 0.5 m to 1.75 m (TP114) and 2.9 m (TP117).

Over the central portion of the site (corresponding to the northern portion of the proposed RRHC
development area), in the relevant test pits from JKG2025, from first contact basalt bedrock was
encountered, with the following characteristics:

e In TP111, the basalt was assessed to be extremely weathered and comprised silty clay of hard clay
consistency.

e InTP121, on first contact the basalt was assessed to be highly to moderately weathered, and of low to
medium strength, improving to moderately to slightly weathered, and to medium to high strength below
3.7 m depth and was highly fractured. The bucket refusal in the test pit was inferred to indicate basalt
of at least high strength.

Locally in TP115, TP116, TP118 and TP122, from first contact the bedrock comprised thinly laminated
siltstone with ferricrete (ironstone) bands that became more frequent with depth. The bedrock was highly
fractured and contained spherical ironstone inclusions, typically of cobble size. The siltstone was typically
highly weathered and of very low to low strength, and the ferricrete was typically of medium to high strength.
However, due to the highly fractured nature of the rock, the bedrock was readily excavated.

In TP115, TP116, TP118 and TP122, the siltstone and ferricrete was underlain by basalt bedrock assessed to
be slightly weathered and of high strength at respective depths of 3.85 m, 4.25 m, 3.7 m and 4.5 m. Bucket
refusal was met within a maximum of 0.1 m below the basalt bedrock surface.
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A summary of the details of the bedrock encountered in the test pits from the current investigation are as
follows:

. In TP201 (south-western portion of the site) basalt bedrock, assessed to be slightly to moderately
weathered and high strength, was encountered at the base of the test pit at 0.9 m depth where
practical excavator bucket refusal was met.

. In TP205 (south-western portion of the site), tuff bedrock was encountered at 0.6 m to 0.8 m depth.
The tuff was extremely weathered on first contact (comprising a sandy gravel), becoming highly
weathered and of low strength below 1.0 m depth, and extended to the basalt bedrock surface at
2.7 m depth. The basalt bedrock, assessed to be moderately weathered and of high strength, was
encountered at 2.7 m depth, and bucket refusal occurred at 2.9 m depth has been inferred to
represent basalt of at least high strength.

. In TP202 (southern portion of the site), thinly laminated and highly fractured siltstone bedrock,
assessed to be highly to moderately weathered and low to medium strength, was encountered at
3.4 m depth. The siltstone contained high strength ferricrete bands and the bucket refusal at 4.7 m
depth has been inferred to represent high strength basalt or ferricrete.

o In TP206 (southern central portion of the site), fractured basalt bedrock assessed to be moderately
weathered and of medium strength, was encountered at 0.6 m depth and extended to the test pit
termination depth at 1.3 m. For further details below this depth please refer to the above table
summarising the bedrock encountered in the boreholes.

. In TP207, TP209 and TP210 (southern central portion of the site), siltstone bedrock was encountered
at respective depths of 1.3 m, 2.8 m and 0.7 m, and on first contact comprised a 0.1 mto 0.2 m
thickness of extremely weathered siltstone (comprising gravelly clay/clayey gravel) overlying thinly
laminated and highly fractured siltstone bedrock assessed to be highly to moderately weathered and
low to medium strength. The siltstone contained high strength ferricrete bands, and the bucket
refusal at respective depths of 2.8 m, 3.9 m and 0.8 m to 1.25 m has been inferred to represent high
strength ferricrete or basalt.

o In TP216 (southern central portion of the site) siltstone bedrock, assessed to be highly weathered
and of low strength, was encountered at 1.0 m depth and was thinly laminated and highly fractured.
At 1.4 m depth, interbedded basalt and tuff was encountered, and was assessed to be highly
weathered and of medium strength. The bucket refusal at 1.9 m depth has been inferred to represent
high strength basalt.

. In TP217 (south-eastern portion of the site), the bedrock on first contact comprised a mix of
interbedded highly weathered very low to low strength siltstone and extremely weathered siltstone
(comprising gravelly clay), with an area of highly weathered basalt of low strength. From 1.0 m to
1.3 m depth, thinly laminated and highly fractured siltstone bedrock, assessed to be moderately
weathered and of medium strength, was encountered. The siltstone contained high strength
ferricrete bands and the bucket refusal at 1.0 m to 1.3 m has been inferred to represent high strength
ferricrete.

The attached Figure 16 presents approximate contours of the competent bedrock surface, typically
comprising the medium to high strength basalt or tuff and the low to medium strength siltstone with higher
strength ferricrete bands. It should be noted that there is a localised deep zone of extremely weathered
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basalt bedrock inferred in the area of BH89 and BH213 over the eastern portion of the northern side of the
spur feature.

6.4.2.6 Groundwater

Groundwater was encountered in the JKG2024 investigation during or on completion of drilling in several
boreholes, particularly within the lower, eastern portion of the site.

Groundwater seepage was only encountered in BH214 in the extremely weathered basalt at 5.9 m depth,
but was ‘dry‘ on completion of auger drilling.

Groundwater was intermittently encountered whilst excavating the following test pits:

e TP112: in the alluvial clays, seepage was recorded at the base of the test pit (6.25 m depth), with a
standing water level recorded at 6.2 m depth, approximately 5 minutes after completion of the test pit.

e TP119: in the alluvial clays, seepage was recorded at 4 m depth, and the test pit sides collapsed a short
time afterwards.

e TP202:in the siltstone bedrock, a standing water level was recorded at 4.6 m depth on completion of the
test pit.

e TP210: in the siltstone bedrock, a standing water level was recorded at 1.2 m depth approximately 10
minutes after on completion of the test pit.

Groundwater measurements were made by JKE in each of the six installed monitoring wells installed as part
of the JKG2024 fieldwork, on 16 November 2024 and again on 5 December 2024. Readings were also taken
at selected monitoring wells by JKE on 31 May 2025, and are summarised in the table below.

Groundwater Depth (m) / Groundwater Depth (m) / Groundwater Depth (m) /
Borehole Groundwater Level (mAHD) Groundwater Level (mAHD) Groundwater Level (mAHD)
16 November 2024 5 December 2024 31 May 2025
4 0.2/11.1 0.2/11.1 -
24 0.1/9.5 0.2/9.4 -
28 5.4/11.8 5.4/11.8 -
60 0.0/10.4 0.0/10.4 -
62 7.0/11.6 7.0/11.6 6.8/11.8
85 ‘Dry’ ‘Dry’ -
206 - - 2.4/15.4
212 - - 49/17.3
214 - - 3.3/11.3
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6.5 Laboratory Test Results

The moisture content and Atterberg Limits tests on the natural clay and weathered bedrock correlated
reasonably well with our field assessments. Based on the Atterberg limits, linear shrinkage and shrink-swell
index test results, the natural clays are of high plasticity and are assessed to have a high potential for shrink-
swell movements with changes in moisture content.

The four-day soaked CBR tests on the samples of colluvial and alluvial clay compacted to 98% to 100.5% of
their Standard Maximum Dry Density (SMDD) generally returned values in the range of 1% and 2.5%, except
for the sample from BH85, which returned a value of 7%. The higher CBR value attained on the sample from
BH85 is anticipated to be due to a higher proportion of gravel and to the proximity of this material to the
underlying extremely weathered basalt. The in-situ moisture contents of the clays were generally in the
range of 3.4% to 7.3% ‘wet’ of their Standard Optimum Moisture Contents. The alluvial clay from BH60,
TP203 and TP204 had in-situ moisture contents between 15% and 20.5% ‘wet’ of their Optimum Moisture
Content (OMC). During soaking, swell values ranging from 1% to 9.5% were measured, indicating a high
reactivity to variations in moisture content.

The four-day soaked CBR test on the extremely weathered basalt from BH89 returned a CBR value of 7%. No
swelling was measured during soaking of the sample and the in-situ moisture content of the material was
6.8% ‘wet’ of its OMC.

Based on the Emerson dispersion test determinations:

e The samples of alluvial silty clay tested from TP202, TP203, TP209 and TP210 returned Emerson Class
Numbers ranging between 5 and 7, indicating that the alluvial silty clays have a low potential for
dispersive behaviour.

e The sample of alluvial silty clay tested from TP207 returned an Emerson Class Number 1, indicating that
the alluvial silty clay in this area of the site has a high potential for dispersive behaviour.

The soil aggression test results are summarised in the table below:

Borehole/ Chloride Sulphate .
Test Pit Ll D Soil Type pH Content Co:tent Re:stlwty
No. (m) (mg/kg) (mg/kg) (ohm.cm)
BH26 0.5-0.95 COLLUVIAL Silty Clay 6.1 460 57 2,500
BH28 9.5-9.7 RESIDUAL Silty Clay 8.1 32 25 10,000
BH53 6.0-6.1 XW Basalt 8.2 89 29 8,500
BH71 4.0-4.5 RESIDUAL Silty Clay 8.5 160 120 3,800
BH82 4.5-4.65 XW Basalt 8.8 20 20 16,000
BH87 2.7-2.9 RESIDUAL Silty Clay 8.2 330 140 2,900
TP202 0.6-0.7 ALLUVIAL Silty Clay 7.3 58 34 7,800
TP202 3.0-3.4 RESIDUAL Silty Clay 7.2 660 190 3,700
TP203 1.0-1.1 ALLUVIAL Silty Clay 7.6 190 210 3,700
TP203 1.5-1.6 ALLUVIAL Silty Clay 7.7 140 200 2,700
TP207 0.6-0.65 ALLUVIAL Silty Clay 7.9 220 110 2,000
TP207 1.1-1.2 ALLUVIAL Silty Clay 7.5 47 110 2,000
TP207 1.4-1.5 XW Siltstone 8.1 20 20 2,000
TP208 0.3-0.4 ALLUVIAL Silty Clay 4.6 1,700 430 1,800
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Borehole/ Chloride Sulphate .

Test Pit Samp(l:nl))epth Soil Type PH Content Content ?ﬁ;:;tlzr::;l
No. (mg/kg) (mg/kg) )

TP208 0.7-0.8 ALLUVIAL Silty Clay 4.6 1,700 470 1,500
TP208 1.3-1.4 ALLUVIAL Silty Clay 4.7 1,500 230 1,600
TP208 2.3-2.4 ALLUVIAL Silty Clay 6.8 1,100 160 1,700
TP208 3.0-3.1 ALLUVIAL Silty Clay 7.1 870 150 1,700
TP209 2.3-2.4 ALLUVIAL Silty Clay 7.3 1,300 480 1,500
BH212 1.5-1.7 COLLUIVIAL Clayey Gravel 7.5 380 160 1,400
BH212 3.0-3.1 COLLUIVIAL Clayey Gravel 8.1 130 39 1,500
BH212 6.0-6.1 XW Basalt 8.1 42 20 2,000
TP217 0.2-0.3 RESIDUAL Silty Clay 6.5 <10 10 3,300

6.6 Review of Results of Geophysical Survey

The SR survey results have identified the bedrock surface as the 750 m/s contour. Over the higher elevation
areas of the five SR survey lines, the 750 m/s contour shows reasonable correlation with the results of the
JKG intrusive investigations. Due to the variable nature and depth of the more weathered upper profile of
the bedrock, the transition between primarily colluvial and/or residual soils and the bedrock is difficult to
define as a single contour. However, the deeper extremely weathered profile in the area of BH213 does
appear to be reflected in the plots of survey lines 4 and 5 presented in the GBG report. GBG discuss the
limitations of interpreting the bedrock surface in their report.

However, over the lower elevation areas of SR lines 4, 5 and 6, where deeper alluvial clays have been
encountered in the JKG investigations, the 750 m/s contour does not appear to reflect this. It may well be
that deeper alluvial clays of hard consistency are resulting in higher velocities rather than the extremely
weathered bedrock (typically hard clay consistency). The only way to resolve this potential discrepancy will
be to drill further boreholes in these areas. However, considering the locations of the proposed buildings and
structures, we do not consider that such boreholes are required for this purpose.

We note that the geophysical survey results only provide a broad interpretation of the subsurface profile and
the most accurate and reliable interpretation of the subsurface profile is provided by intrusive investigations.

Further details of the geophysical survey, the methodologies adopted and their limitations are outlined in
the GBG report (Ref. GBGA2804 Rev. 1) dated 25 June 2025 and attached in Appendix A.

7  SLOPE INSTABILITY

The test pits completed in the current and previous investigations have indicated that the alluvial clays are
fissured with a substantial amount of sub-horizontal shear planes and sub-vertical fissures, whose surfaces
are typically undulating, smooth and often moist. These shear and fissures surfaces will have a very low shear
strength (potentially at or close to residual shear strength parameters) and are located in areas of flat or
gently sloping topography. Similar sub-horizontal shear planes and sub-vertical fissures were also identified
in some of the colluvial clay and residual clay profiles, and also indicate that ground movements have
impacted some of these soils.
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The presence of the shear and fissures surfaces indicates that previous ground movements have occurred. It
is likely that these movements are mostly translational, with the soil mass sliding along the interface between
soils and rock (or between the residual soils and the overlying alluvial and colluvial soils). It is likely that these
movements reactivate during periods of heavy rainfall. As the groundwater level raises in periods of rainfall,
the water pressure increases in the soil profile, resulting in reactivation of ground movements, particularly
in lower shear strength materials.

The sub-horizontal shear planes are likely associated with pre-existing translational movements. The smooth
sub-vertical fissures most likely indicate vertical ground movements associated with reactive ground
movements (in some cases in the alluvial clays) exacerbated by loading and unloading associated with
deposition and erosion of recent geological time. In addition, some of these sub-vertical fissures will
correspond to release features of the translational landslip movements. At this stage, without any ground
monitoring data (such as using inclinometers installed into boreholes), we cannot advise whether these
ground movements are on-going and/or the rate of movement.

Figure 17 shows the depth contours of the shear planes and fissures encountered in all the soil profiles, and
it also indicates our assessment of the likely upslope (western) extent of the clays containing shear planes
and fissures within the bedrock gully feature area. It is evident from Figure 17 that the deeper alluvial clay
profile, which contains shear planes and fissures, is located within the bedrock gully feature area (see
Figure 15), and extends eastwards into the flood plain area.

In some test pits the shear surfaces and fissures were more prominent and were concentrated in thinner
zones. Where test pit sides collapsed there were numerous sub-vertical fissures exposed in the collapsed
zone.

Considering the topography of the site, the results of our walkover inspection and the three phases of
geotechnical investigation, we consider that the site is not impacted by a deep-seated ‘global’ landslip
involving the soil and bedrock profiles. Rather, the steeper (western) portion of the site, including the hillside
slope to the west of the proposed RRHC development, has been impacted by a series of localised slumps and
flow slides over the recent geological past, resulting in the collection of a colluvial soil profile that has
continued to creep downslope. This creep has impacted the soil profile at the south-western corner of the
proposed RRHC development. However, this still involves a considerable volume of material. The instability
is also likely to have been controlled to some degree by the form of the gully feature in the bedrock surface
and the orientation of the gully sides.

We note that the southern side of the gully feature is defined by the northern side of the central spur feature.
The spur feature is characterised by residual soils overlying bedrock at relatively shallow depth and no shear
planes were observed in the residual clays. However, we reiterate, as discussed above, that the colluvial and
residual clays upslope to the west of the spur feature, within the steeper section of the site and to the south-
west of the spur feature, contain shear planes.
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The gully feature has subsequently been infilled by the soils derived from slope instability (colluvium) and
flood events (alluvium). The flood events have also deposited alluvium over the residual soils and bedrock
forming the spur feature.

It is also likely that the lower portion of the colluvial soil slope to the north of the spur feature was, in the
recent geological past, eroded by flood events that led to further activation of the older creep land slip
movements (further reducing the shear strength of the soil profile). It is our opinion that the localised
bedrock surface highpoint forming the spur feature represented a localised more erosion-resistant feature
and slope instability on the flanks of the elevated spur were therefore restricted. The northern side of the
spur feature formed a topographic feature that contained the more extensive area of instability that has
impacted the gully feature described above.

The past flood events also likely resulted in the deposition of the Quaternary age alluvial soils. The deeper
(older) alluvial clays are likely to be over-consolidated to some degree. Fissuring of the alluvial clays will likely
have developed as a response to historic shrink swell movements and by responses to cyclic periods of
fluctuations in overburden pressure as a result of periods of deposition and erosion.

We believe that on-going creep of the steeper western portion of the site has, in the area of the gully feature,
resulted in lateral movements shearing the deeper soil profile present below the gently sloping to relatively
flat portion of the site to the east. These movements likely resulted in the formation of the sub-horizontal
and sub-vertical undulating and smooth shear planes and fissures encountered in the test pits and
reactivation of movement along pre-existing sub-vertical fissures. Over the south-eastern portion of the site,
to the east and south of the spur feature, the alluvial clays have not been subjected to additional lateral
movements associated with on-going creep of the entire hillside above. Indeed, the spur feature has formed
a buffer between the instability over the steeper hillside to the west, and the alluvial plain to the east.

Broadly speaking the site conditions may be summarised as follows:

e The western portion of the site in the more steeply sloping areas appears to have a reasonably shallow
depth to bedrock, but there are numerous surface indications of slumping and flow slides. Towards the
toe of the more steeply sloping areas to the north of the spur feature, the depth to rock increases sharply
(Figure 15 shows the bedrock surface contours). At the southern end of this area, to the south of the spur
feature, where slopes are less steep, the depth to bedrock also increases. The shear planes and fissures
in the clay soils (typically colluvial and residual) are generally present through the full depth of the profile
down to the bedrock surface, although their frequency reduces with depth. The site area corresponds to
the blue and green shaded areas presented on Figure 15 (i.e. Zones i and ii discussed in Section 8 below).

e At the flatter toe sections of the western slopes within the gully feature and into the flood plain area, the
test pits showed substantial fissuring and shear surfaces throughout the clay profile down to depths of
at least 6m. The site area corresponds to the orange shaded area presented on Figure 15 (i.e. Zone iii
later discussed in Section 8).

e On the eastern and southern flanks of the spur feature, the slopes are moderately steep and have a
reasonably shallow depth to bedrock although shear planes and fissures in the residual soils were not
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present. The site area corresponds to the red shaded area presented on Figure 15 (Zone iv later discussed
in Section 8).

e Onthe eastern and southern side of the spur feature, the flatter toe sections of the eastern and southern
side of the spur feature extend into the flood plain area. The test pits showed substantial fissuring and
shear surfaces throughout the clay profile down to the collapse depth of the test pits (maximum 3.4 m
depth). The site area corresponds to the yellow shaded area presented on Figure 15 (i.e. Zone v later
discussed in Section 8).

The above indicates that the majority of the soils at the site have moved in the past and/or have been
fissured as a consequence of historic shrink swell movements and cyclic loading and unloading as a
response to deposition and erosion. The soils are particularly prone to movement again or could induce
instability of fill batters, if poor construction practises are followed, such as uncontrolled and unsupported
excavations, over steep fill batters etc. This will need to be carefully considered in the design and
construction of the northern end of the access road and Buildings C and D, as well as the proposed fill at
the southern end of the proposed access road. However, these impacts are reduced over the central-
southern portion of the site, where previous slope instability appears to be confined to the steeper western
hillside above the proposed access road adjacent to the spur feature. Even so, the flatter portions of the
south-eastern portion of the site are also impacted by the fissured clays.

We consider that the site is suitable for the proposed development on condition that the design of the
currently proposed development includes additional targeted geotechnical investigation to inform the
detailed design, in particular to the specific provisions required to reduce the risk to acceptable levels with
regards to the existing slope instability over the north-western and western portions of the proposed RRHC
development, and the geotechnical challenges posed by the fissured alluvial clays over the flatter eastern
portion of the proposed RRHC development area. Advice on mitigation measures to manage these
geotechnical challenges are presented in Section 9 of this report.

8 GEOTECHNICAL MODEL

Based on the results of the investigations and our consideration of likely stability issues and other
geotechnical challenges, the overall geological model may be summarised as follows:

e Zonei: The central and-western portion of the site, typically characterised by a relatively shallow
depth of soil over bedrock. The bedrock surface is deeper at the southern end of the western portion of
the site. The bedrock typically includes the thinly laminated and highly fractured siltstone (with ferricrete
bands) overlying basalt. Locally tuff bedrock underlies the soil profile. This portion of the site is
susceptible to shallow surface slumping and rock falls (see area shaded blue on Figure 15).

e Zoneii: The northern portion of the site typically characterised by a relatively shallow depth of soil
over bedrock and surface slopes are less steep than Zone i. The bedrock includes the thinly laminated
and highly fractured siltstone (with ferricrete bands) overlying basalt or basalt. This portion of the site is
susceptible to shallow surface slumping however rock falls are less likely to occur when compared to
Zone i (see area shaded green on Figure 15).
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e Zoneiii:  The central and eastern portion of the site, which has a typically much deeper soil profile
which is fissured. This zone is susceptible to larger scale deep seated landsliding (see area shaded orange
on Figure 15).

e Zoneiv: The central portion of the site, where the spur feature slopes are typically moderately steep
and have a reasonably shallow depth to bedrock with no shear planes and fissures in the residual soils.
The bedrock includes the thinly laminated and highly fractured siltstone (with ferricrete bands) and/or
basalt. Slope instability in this zone is not expected (see area shaded red on Figure 15).

e Zone v: The eastern and southern sides of the spur feature, beyond the toe of slopes, which is gently
sloping and has a typically much deeper soil profile, which is fissured, and whilst not susceptible to large
scale deep seated landsliding, will still present challenging subgrade conditions for any localised cut and

fill earthworks (see area shaded yellow on Figure 15).

We provide below our preliminary summary of geotechnical soil parameters for the fissured/sheared clay
soils and highly fractured siltstone (containing ferricrete bands) that may be used in numerical analyses.
However, we strongly recommend that further specific laboratory testing of the fissured clays be undertaken
to confirm the values presented in the table below.

Soil/Rock Type Unit Weight Effective Effective Elastic
(kN/m?3) Cohesion Friction Angle | Modulus
(kPa) ©) (MPa)
Fissured Clays (Very Stiff to
19 5 15 50
Hard)
Fissured Clays (Stiff to Very
] 18 2 15 30
Stiff)
Fissured Clays (Stiff) 17 15 15
Heavily Fissured Clays 17-19 15 15-50
Residual clays (Non Fissured)
. . 19 5 28 40
Typically Very Stiff to Hard
Highly Fractured Siltstone
(with ferricrete bands) and 22 5 35% 100*
highly fractured basalt.

* The potential for adversely orientated joints within the bedrock will also need to be considered.

9 PRELIMINARY COMMENTS AND RECOMMENDATION

9.1 Geotechnical Issues

The following geotechnical issues will need to be considered in the detailed design stage and during the

construction phase of the proposed RRHC development:

e The presence of slope instability on the north-western and western portions of the site is considered to
be the main geotechnical risk constraining the development of the site. We confirm that based on the
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geotechnical investigations completed to date, there are no obvious signs of slope instability over the
remainder of the development site.

Uncontrolled and unsupported excavations within and at the toe of the slopes will have a very high
likelihood of instigating large scale slope failures. This must be avoided; all excavations will need to be
supported by properly designed shoring walls.

As the site is susceptible to slumps and flows from upslope, in the detailed design stage, consideration
will need to be given to reducing the risk to buildings if and when such failures occur in the future.
Options, such as some freeboard on the top of the shoring wall and/or additional buffer zones, might be
considered. The buffer zones may comprise landscaped areas immediately upslope and downslope of
the shoring wall. The roads immediately downslope of the shoring wall may also be considered as a
buffer zone.

Any uncontrolled (i.e. over steep temporary batter slopes) and unsupported excavations within the
fissured clays over the relatively flat portion of the site must be avoided as they are prone to collapse at
any time without warning.

Proposed fill embankments must be carefully designed with due regard for the presence of fissured clays
and the potential for embankment instability. High embankments should be avoided. The proposed fill
embankment at the southern end of the proposed main access road will be constructed over natural
clays containing shear planes and fissures, and will need to be designed to withstand potential creep
movements on the upslope soil profile.

Implementation of an adequately designed drainage system, preventing water from running over the
slopes or ponding in critical area, will be required.

The existing farm dam in the north-western portion of the site appears to be poorly formed and the
existing embankment also appears to have undergone some slumping in the past. Maintaining dams on
a potentially unstable slope is not good practise, and this dam will probably need to be decommissioned
to reduce the risk of a dam failure impacting structures, roads, etc, downstream.

The natural clays are highly reactive and therefore footings will need to consider the potential for large
shrink-swell movements with changes in moisture content within the design, particularly considering the
possibility of periodic flooding. Additional consideration will need to be given at the detailed design stage
to detailing of services, vegetation etc in accordance with the requirements of AS2870-2011, which may
otherwise affect the future performance of structures.

The natural clays will likely undergo substantial strength loss when wet. Earthworks using these materials
will be difficult as the soils generally appear to currently be ‘wet’ of their Optimum Moisture Content
which will require time to dry out prior to being suitable for use as engineered fill. Delays will likely occur
during earthworks following rain events to remove water-softened material and dry out the clays.

The natural clays have low CBR values. This will require the use of relatively thick pavements, with some
form of subgrade treatment to improve the subgrade quality, or bound subbases for concrete
pavements. Working platforms will be required to facilitate trafficability of the site for plant and
construction of pavements and floor slabs.

Groundwater appears to be present at relatively shallow depths within the eastern portion of the site. It
is likely that this will present challenges to earthworks in this area.

Weathered basalt was encountered within the western portion of the site and generally increased in
depth towards the east. The basalt generally comprised an upper extremely weathered (XW) material
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that has properties similar to a hard clay, and contains basalt gravel and larger core stones. The
weathering patterns of basalt are such that the strength and defects of the basalt may vary significantly
over relatively short distances.

e Competent basalt bedrock, which generally appears to comprise slightly weathered basalt of at least
medium strength, was encountered below the XW basalt. This material generally contained highly
weathered bands along the joints in the rock mass. This more competent basalt will be suitable for higher
bearing pressures, however it has been encountered at levels ranging from RL13.95 m to locally
RLO.65 m across the site. Where piles are targeted to this stratum the basalt will be abrasive and difficult
to penetrate, requiring large piling rigs. Productivity is expected to be slow for piling.

We understand that a contractor will be engaged on a D&C basis. Our strong advice is to critically review all
D&C proposals from contractors. SINSW must ensure that any contractor that is engaged has demonstrated
a thorough knowledge of the geotechnical issues and limitations on this site and has factored these into their
tenders. We recommend SINSW engage a suitably experienced geotechnical consultant to review the tender
submissions to verify this understanding and appreciation of the geotechnical challenges presented by the
site.

Further comments on these issues are provided within the following sections of this report although these
are of a general nature only as detailed comments and recommendations will depend on further investigation
to inform the detailed design.

9.2 Site Classification

We note that in the strictest sense, AS2870-2011 does not apply to developments such as this, however it
provides a useful guide for footing design on reactive clay sites. Reference may also be made to AS2870 for
design, construction, performance criteria and maintenance precautions on reactive clay sites. As the site
contains unstable ground the site classification will be Class ‘P’ and therefore foundations will need to be
designed in accordance with engineering principles.

Assessment of the characteristic surface movements for this site has been completed with reference to the
results of the shrink-swell index, Atterberg Limits and linear shrinkage testing completed on the natural clays.
The soils encountered were found to be of such reactivity that, even assuming no earthworks, and that the
clays are not subject to any adverse moisture conditions (such as from slope instability, flooding, trees,
buildings etc.), the site will classify as ranging between Class ‘H1’ and Class ‘H2’ in accordance with AS2870-
2011.

However, the site will almost certainly be subject to adverse moisture conditions, and also cut and fill
earthworks, where greater soil shrink-swell conditions can occur. Therefore, considering the site conditions,
our recommendation is that structures be designed to accommodate shrink-swell movements normally
associated with a Class ‘E’ site.

To assist in controlling reactive surface movements, consideration could be given to importing non-reactive
soils as engineered fill. However, even if engineered fill comprising non-reactive materials is used, there will
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still remain the potential for reactive movements within the in-situ reactive clays to impact the proposed
development. The magnitude of the reactive movements will depend on the reactivity of the in-situ clays and
the thickness of the overlying imported fill. This will lead to a complex interaction between the reactive
movements within the in-situ alluvial clays and the settlement of the engineered fill. Once further details of
the proposed development are known, including the nature of the engineered fill materials (reactive or non-
reactive) then further geotechnical advice must be sought in order to satisfactorily address these issues in
the detailed design.

Apart from the characteristics of the soil and the presence of fill, there are many factors that affect the actual
surface movements that occur. Such factors include:

. The presence of slope instability;
. The depth of the soil profile;
. The likelihood of flooding;

° The presence of trees, past, present and future;
) The control and maintenance of drainage; and
. The installation of underground services.

The designers of structures on soils with the potential for Class ‘E' movements must consider the additional
requirements of such sites as defined in Sections 5.6 and 6.6 of AS2870-2011. Owners of such lots must be
made aware of the foundation maintenance requirements as stated in Appendix B of AS2870-2011. The
landscape designers, structural and civil engineers should also be made aware of potential reactive soil issues.

9.3 Earthworks

9.3.1 Site Drainage

The clayey soils at the site are expected to undergo substantial loss in strength when wet. Furthermore,
based on our site investigation, the natural clay subgrade is expected to have a high shrink-swell reactive
potential and a variable dispersive potential. Therefore, and as advised in Section 9.1, it will be important to
provide good and effective site drainage both during construction and for long-term site maintenance. The
principal aim of the drainage is to promote run-off and reduce ponding. A poorly drained clayey subgrade
may become un-trafficable when wet, and consideration should be given to providing a crushed rock or
crushed concrete working platform to minimise delays following rainfall. The earthworks should be carefully
planned and scheduled to maintain good cross-falls during construction.

Good surface and subsurface drainage must also be provided post construction to improve the long-term
performance of the external paved areas.

9.3.2 Site Preparation

Prior to placing engineered fill and forming access road, car park pavements or other external paved areas,
site preparation must include:
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e Demolition, including removal of existing paved surfaces and trees resulting in abnormal moisture
conditions.

e Removal of the existing uncontrolled fill and any obviously deleterious or contaminated natural soils
should also be removed in accordance with the advice presented in the JKE report. The stripped
contaminated materials should be taken off-site as they are not suitable for re-use as engineered fill.

e Stripping of topsoil or root affected soils which should be separately stockpiled for re-use in landscape
areas as such soils are not suitable for re-use as engineered fill or disposed of off site.

Tree root systems dry out the surrounding clayey soils and their removal will result in localised moisture
recovery leading to swelling which may have a detrimental impact on the performance of nearby buildings
and paved surfaces founded/supported in the clayey soil profile within the site. Therefore, trees should only
be removed where absolutely necessary and as soon as practicable, in order for the moisture content of the
clayey subsoils to recover; ideally this would be years in advance of construction though we understand this
is not practical here. The same applies to the demolition of existing structures and pavements within the
building footprint as these also result in abnormal moisture conditions.

9.3.3 Subgrade Preparation

Following site preparation as described above, completion of bulk excavations to achieve design surface
levels, and prior to placing engineered fill, the subgrade should be proof rolled with a static (non-vibratory)
smooth drum roller. The size of roller will depend on the proposed loads however for areas requiring deep
filling or subject to vehicular loads we recommend that the roller be at least 12 tonnes deadweight. The final
pass of proof rolling should be carried out under the direction of an experienced geotechnical engineer for
the detection of unstable or soft areas.

Subgrade heaving during proof-rolling is anticipated to occur in areas where the clays have become
‘saturated’ and/or are of firm to stiff strength. The investigations indicate that stiff clays will be encountered
across a large proportion the subgrade, particularly within the eastern portion of the site. In this regard,
bridging layer support using appropriately sized well graded durable crushed rock, and possibly high tensile
geogrids, could be considered to facilitate earthworks and trafficability of the site during construction.
Options and detailed design of subgrade improvement works must be provided by the geotechnical engineer
following the proof rolling inspection.

If soil softening occurs after rainfall periods or flooding, the clay subgrade should be over-excavated to below
the depth of moisture softening and replaced with engineered fill. If the clay subgrade exhibits shrinkage
cracking, then the surface must be moistened with a water cart and rolled until the shrinkage cracks are no
longer evident. Care must be taken not to over-water the subgrade as this will result in softening.

Over any sloping areas, benches should be cut into the slope to accommodate the roller and facilitate more
effective proof rolling and for keying-in of the new engineered fill layers. Benches will need to be of a suitable
size to accommodate the rollers.
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Engineered fill must be used to raise site levels.

9.3.4 Engineered Fill

Although the use of site won clays is feasible, the site-won clays are likely to present challenging earthworks
conditions as the clays are generally ‘wet’ of their Optimum Moisture Contents, with one of the tested
samples up to 20% ‘wet’. This will require either drying out or stabilisation of the materials with a binding
agent such as lime to reduce the plasticity and sensitivity to variations in moisture content. Drying out of the
soils will take time and require a continuous program of turning and aerating the soils to reduce the moisture
contents towards OMC. Further advice may be sought from stabilisation experts however mixing of binding
agents with the site-won materials will need to be completed with specialist equipment such as pugmills to
ensure the agent is suitably blended.

The compaction specification for fill will depend on the type of material and the adjacent ground conditions.
Further advice will need to be provided as the detailed design is developed.

Where any engineered fill is to be placed on slopes, the slope surface must be benched as described above
to accommodate the roller and facilitate more effective fill compaction.

The fill required to raise surface levels for the southern end of the proposed main access road will be placed
over a moderately steep slope with the soils containing shear planes. Stability of the embankment will need
to be carefully assessed and require numerical analysis by the geotechnical engineer. Depending on the
results of the analysis, some ground treatment involving removal of the sheared clays down to bedrock may
be warranted and/or the adoption of flatter fill batter slopes. Careful consideration will need to be given to
the ‘tying in’ of engineered fill to temporary cut batter slopes and at the edge of fill batters where under
compaction generally occurs.

Material stockpiles will need to be stored above flood levels and on areas not susceptible to slope instability.

Density testing will be required to be carried out regularly on engineered fill to confirm the earthworks
specification is achieved. The frequency of testing will depend on the volume of excavations. Supervision
and regular density testing in accordance with Level 1 requirements of AS3798-2007 ‘Guidelines on
Earthworks for Commercial and Residential Developments’ is recommended if engineered fill is required to
support structural loads from buildings.

Backfill used in retaining walls should also comprise engineered fill. Well graded granular materials such as
crushed sandstone and demolition rubble will be suitable for this purpose. This granular fill should be free
of deleterious substances and should have a maximum particle size not exceeding 40 mm. Such fill should
be compacted in horizontal layers as above using a hand-held plate compactor (e.g. whacker packer). Care
will be required to ensure excessive compaction stresses are not transferred to the retaining walls.

As alternative engineered fill for retaining wall backfill could comprise single sized granular material (or ‘no
fines’ gravel), and this material will also act as the drainage behind the wall and will only require nominal

37635U0Rrpt 29 JKGeotechnics



¢

compaction (with no compaction testing). However, such material will not be suitable where building
footings founded on Level 1 engineered fill are located close to the retaining wall backfill. The drainage
material should be wrapped in a non-woven geotextile fabric (e.g. Bidim A34) to act as a filter against subsoil
erosion. Further, unless covered by the external pavements or slabs, the free draining retaining wall backfill
should be provided with a cap of clay of at least 0.3m thickness at surface level to reduce the likelihood of
surface water entering the backfill and surcharging the retaining walls.

Density tests should be carried out at the frequencies outlined in AS3798 (Table 8.1) for the volume of fill
involved. Where the fill is required to support structural loads, Level 1 testing as defined in AS3798 is
recommended, if not, then, Level 2 testing as defined in AS3798 will be appropriate. Any areas of insufficient
compaction will require reworking. The Geotechnical Testing Authority should be directly engaged by the
client or their representative and not by the earthworks contractor.

9.4 Excavation Conditions and Seepage

9.4.1 Excavation Conditions

The excavation recommendations provided below should be complemented by reference to the current NSW
Workcover Code of Practice ‘Excavation Work'.

To achieve design surface levels, excavations for the main building platforms, access roads and other internal
paved areas (such as car parks) will locally extend down a maximum of approximately 3.0 m within the area
of the main buildings and the main access road on the western side of the main buildings. Within the eastern
and south-eastern portions of the site, the depth of excavation will be less than approximately 1.0 m. Two
0OSD tank excavations are proposed immediately downslope of Buildings B and C and have been estimated
to extend a further 2.0 m below the design surface level of the proposed buildings.

On the basis of the investigation results, following site preparation, the proposed excavations will encounter
the clayey and granular soil profile and bedrock.

Excavation of the soils and extremely weathered bedrock should be achievable using the buckets of large
hydraulic excavators. Large core stones should be expected to be encountered within both the soil and
extremely weathered profiles. Hydraulic rock hammers may need to be used to break down excavated core
stones.

Excavation of competent basalt and other bedrock types such as the ferricrete is anticipated to require hard
rock excavation techniques such as rock saws, rock grinders and/or hydraulic impact hammers attached to
large excavators. Ripping tyne attachments to large dozers or excavators may also be suitable, particularly
where the bedrock is more fractured. The basalt, tuff and ferricrete bedrock will be abrasive to excavation
equipment and as such excavation costs will be high. Due to the distance from the site boundaries to
adjacent structures we do not consider that quantitative vibration monitoring will be required where
hydraulic impact hammers are used.
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Slightly weathered or fresh basalt of very high strength may also be completed using controlled, non-
explosive blasting techniques however further advice on the suitability of such techniques will need to be
discussed with specialist subcontractors.

9.4.2 Seepage

Groundwater is anticipated to be encountered during excavation within the western portion of the hillside
particularly following heavy rainfall and may occur at shallow depth within the alluvial clays over the eastern
and south-eastern portions if the site. These conditions will present difficult conditions for earthworks and
excavation, particularly with regard to excavation of service trenches and localised dewatering may be
required. On-going monitoring of the monitoring wells installed by JKE is recommended and should include
installation of data loggers to provide near continuous readings and provide information on the response of
groundwater to rainfall events.

As the site is located within an area prone to flooding, we anticipate that the groundwater table will be
elevated for a period of time after the flood/heavy rainfall following flood/heavy rainfall events. In this
regard, excavations may become inundated with water for a period following flooding/heavy rainfall. If this
occurs, sump and pump techniques may be required to dewater excavations to allow construction to
proceed.

Depending on the seepage conditions revealed during bulk excavation for the northern end of the main
access road, there may be a need for additional large subsurface trench drains upslope of the retention
system. However, the need for this will need to be assessed during excavations and with regard for the design
capacity of the drainage behind the retention system. The location of drainage trenches will need to be
coordinated with the structural design so that footings do not extend through these trenches.

9.5 Retention and Temporary and Permanent Batter Slopes

9.5.1 Temporary Batter Slopes

Temporary excavation batter slopes through the clayey soil profile and extremely weathered bedrock (hard
clay soil consistency) no steeper than 1V in 1H, or 1V in 2H through granular soils, are considered to be
appropriate, provided surcharge loads such as from plant and stockpiles of material are kept well clear of the
crests of the temporary batter slopes, say at least a distance equivalent to the depth of the excavation. These
temporary batters are not appropriate in any areas where shear planes within the natural soils have been
identified and stockpiles around any such excavations must be avoided.

Competent bedrock (low or higher strength) may be cut vertically, subject to confirmation by geotechnical
inspection during excavation to check for any adverse defects that may require stabilisation, such as rock
bolts, shotcrete etc. However, highly fractured bedrock will need to excavated to a temporary batter slope
of 1V in 2H due to the likelihood of collapse at steeper cut angles.
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Where shear planes within the natural soils have been identified particular care and attention will be required
to maintain the stability of the temporary excavation. The options are likely to include:

e Option 1 - Support the excavations with engineer designed shoring systems (i.e. contiguous pile wall)
prior to commencing excavations, possibly with the use of permanent anchors.

e Option 2 - Excavate in short panel lengths (as a guide say a maximum of 3 m long), adopt a temporary
batter slope of around 1V in 2H irrespective of the soil type, and construct the permanent retaining wall
within the batter slope. More than one panel may be excavated at any one time but will require
sequencing in a similar manner as underpinning, such as ‘hit 1 miss2’. However, the panel length and
sequencing will need to be trialled on site with the Contractor, structural and geotechnical engineers in
attendance to confirm such details. The sequencing will also need to take into account the practical time
to construct the retaining wall, including placement of reinforcement and formwork, concrete strength
gain, propping and installing behind wall drainage.

Our strong preference is to adopt Option 1 as the stability of the excavation will be maintained throughout,
the construction sequence is expected to be more efficient and the likelihood of batter slope or hillside slope
will be much lower than for Option 2.

Steeper (sub-vertical) temporary soil batters may be considered in the natural clays, say for trench
excavations, but will only be feasible for cut faces of less than about 1.0 m height (or 1.5 m height if no site
personnel are required to access the trench), and on condition that no structures are located within a
horizontal distance equivalent to at least twice the vertical height of the cut, and that the trenches are
backfilled as soon as practicable. However, due to the fissured nature of the alluvial clays and the presence
of shear planes and fissures in some of the residual or colluvial clays, collapse of temporary vertical batters
may still occur, as was observed during both phases of test pit investigation. Where there are such concerns
regarding the stability of the temporary trench sides and/or new buildings and structures are in close
proximity to the sub-vertical trench excavations, a temporary trench shoring system will be required and will
also be necessary if sub-vertical batters are preferred and proposed trench depths are in excess of 1.0 m and
need to be accessed by site personnel.

9.5.2 Retention

Where temporary excavation through soils containing shear planes and fissures is expected, in particular at
the northern end of the main access road and the western side of Buildings C and D, where excavation to a
maximum depth of 3.0 m is required, we note the following:

e Bedrock is expected to be encountered within about 1.5 m depth, increasing to approximately 3.0 m
towards Building B to the south.

e The bedrock is of variable quality and typically extremely weathered.
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As described above, the options for retention systems include retaining walls constructed in sequential panel
lengths (to be determined by site trials), or installation of a piled shoring wall (possibly permanently
anchored) before excavation commencing. For either selection, the retaining wall or piled wall will need to
be designed to resist the sloping soil slope above which contains shear planes (with the soils at, or
approaching, residual parameters).

At this stage, for planning purposes, and until further detailed design is carried out, it should be assumed
that the retention system will comprise a contiguous piled wall with at least one row of anchors. Earth
pressures on retention systems will be significantly higher than conventional retention systems as a result of
the retention system supporting an upslope hillside with the soil impacted by past landslip movements,
containing shear planes and requiring design adopting residual shear strength parameters. The design will
need to be based on the parameters provided in Section 8 and require numerical modelling to be completed
by both the geotechnical and structural engineers in order to inform the detailed design.

A significant socket length into bedrock may also be required and in some instances will be difficult to achieve
without large powerful piling rigs due to the presence of medium to high (or very high) strength bedrock.
Even with large powerful piling rigs design sockets may not be achievable; further advice will need to be
sought from piling contractors.

Long-term support of the piled wall retention system could be provided by permanent anchors or buttresses.

For preliminary design, cantilever or gravity retaining walls, not exceeding say 3.0 m height and constructed
within stable areas (i.e. no retained soils containing shear planes), may be designed using the below
parameters and recommendations:

. Where some movement can be tolerated, we recommend a triangular lateral earth pressure
distribution using an ‘active’ earth pressure coefficient (K.) of 0.35.

. For walls which will be propped by floor slabs or where movements are to be reduced, we recommend
a triangular lateral earth pressure distribution using an ‘at rest’ earth pressure coefficient (Ko) of 0.6.

. The bulk unit weights provided in Section 8 should be adopted for the various retained materials.

. All surcharge loads affecting the walls (e.g. nearby footings, construction loads and traffic, inclined
backfill or natural slopes, etc.) are additional to the earth pressure recommendations above and should
be included in the design using appropriate modelling tools. Further geotechnical advice can be
provided once details of the proposed design are known.

. Retaining walls should be designed as drained and provision made for permanent and effective
drainage of the ground behind the walls. Subsurface drains must incorporate a non-woven geotextile
fabric, such as Bidim A34, to act as a filter against subsoil erosion. The subsoil drains must discharge
into the stormwater system.

. Lateral restraint of retaining walls founded in the soil profile below adjacent surface levels may be
provided by the passive pressure of the soil below these levels. A ‘passive’ earth pressure coefficient,
Kp, of 3 may be adopted, using a triangular pressure distribution and provided a Factor of Safety of at
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least 2 is used in order to reduce the high deflections that are associated with achieving a full passive
case. Localised excavations in front of the walls e.g. for buried services etc must also be taken into
account in the design.

. For wall footings founded on bedrock (at least extremely weathered), a friction angle of 30° may be
adopted concrete footing — bedrock interface for assessment of sliding, provided the bedrock
foundation is cleared of any loose debris and/or water softened materials and the concrete footing is
poured as soon as practicable after cleaning the bedrock foundation. If sufficient shear capacity cannot
be achieved then sub-vertical permanent rock bolts will need to be used and designed using similar
parameters to those recommended for micropiles in Section 9.6.

. Retaining wall footings should be designed based on the bearing pressure provided in Section 9.6.

° Due to the variable foundation conditions; reactive clays and bedrock, potential differential
movements can be expected, it is recommended that closely spaced articulation joints be provided.

9.5.3 Retaining Walls Supporting Engineered Fill

Where any areas require raising of site surface levels and retaining walls are proposed to support the fill, the
construction sequencing may involve:

e Fillinitially placed and then cut back to allow retaining wall construction; this will only be feasible where
there was sufficient space to place the fill outside the area of the works within the site.
e The retaining wall constructed first and then backfilled.

In either case, good compaction close to the retaining wall may not be feasible and some post-construction
settlement of the fill surface may occur. In addition, care will be required not to transfer compaction stresses
to the retaining wall, hence the use of free draining backfill, where appropriate, which does not require
significant compaction. Further guidance on engineered fill placement and compaction is provided above.

9.5.4 Permanent Batter Slopes

If required, permanent fill batter slopes up to 3 m in height must be formed at no steeper than 1V in 2H, and
may need to be locally flatter due to the presence of fissured clays. The design slope must be checked by
numerical analyses (e.g. using Slope/W software) once the nature of the engineered fill and the design details
are known. As outlined above, this will be essential over the southern end of the proposed main access road.

For ease of maintenance (such as mowing) flatter slopes of 1V in 4H might be more appropriate. For the
permanent fill batter slopes, this assumes that the fill is placed as engineered fill in accordance with the
advice provided in this report. Surface erosion protection, for example, quick establishing grass or
proprietary erosion protection systems, must be provided as part of the permanent batter slope design. This
is of particular importance where natural clays sourced from the site are used as engineered fill due to their
variable potential for dispersive behaviour.
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9.6 Foundations

9.6.1 Main Buildings

Due to the presence of shear planes within the soil profile, movement of the soil profile may occur particularly
if additional structural loads are imposed. Therefore, our recommendation is that all footings for the main
buildings be extended into the competent bedrock. Due to the depth to bedrock, piled foundations will be
required in most instances for the main buildings.

Bored piers should be feasible, provided significant groundwater seepage does not occur into the pier holes.
In those circumstances, either the use of sacrificial liners to support the side walls to prevent collapse may
be considered, or grout-injected, continuous flight auger (CFA) piles should be adopted.

We recommend that piles are founded at least 0.5 m within bedrock or, where appropriate, pad or strip
footings keyed at least 0.3 m into the bedrock.

The parameters provided in the following tables can be adopted for design. We note that on first contact the
bedrock was variable in terms of its type, degree of weathering, strength and degree of fracturing and so
relatively conservative parameters have been provided. Further investigation comprising deep cored
boreholes at relatively close spacing will be required to confirm the depth and continuity of the competent
bedrock (bedrock of at least low to medium strength) in order to provide further guidance on whether higher
bearing parameters can be adopted.

Ultimate End Bearing Pressures For Piles

Ultimate End Bearing Elastic Modulus, E
Pressure in Compression (MPa)
(MPa)

Competent 2 150

bedrock
Extremely 1 75
Weathered

Bedrock

For the design of pile rock sockets, the following ultimate shaft adhesion values may be adopted:

Ultimate Shaft Adhesion Values

Ultimate Shaft Adhesion Value in Ultimate Shaft Adhesion Value in
Tension Compression (kPa)
(kPa)
Competent 150 300
bedrock
Extremely 75 150
Weathered
Bedrock

Where ultimate end bearing and skin friction values are adopted, then the ultimate values recommended in
the table above must be reduced by an appropriate geotechnical reduction factor. The geotechnical
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reduction factor should be based on the risk assessment procedure set out in Table 4.3.2 (A) of AS2159-2009,
but should not be greater than 0.4, unless the risk factors producing a higher geotechnical reduction factor
can be fully justified. Consideration should also be given to the pile testing requirements when determining
a suitable geotechnical strength reduction factor. Detailed settlement analysis of piles is recommended to
check that predicted settlements are within acceptable limits for the structural design.

In order to achieve the recommended skin friction values nominated in the table above, it is essential that
rock sockets be cleaned of any clay smear and suitably roughened using a side wall grooving tool, and that
they be at least as rough as Roughness Class R2. We note that an R2 roughness is equivalent to grooves
1 mm to 4 mm deep and grooves 2 mm wide, which are spaced at 50 mm to 200 mm down the socket length.
It will be the responsibility of the piling contractor to ensure that he has the appropriate equipment and
methodology to satisfy this roughness criteria.

High level (pad or strip) footings the following allowable bearing pressures can be adopted:

Allowable Bearing Pressure
(kPa)
Competent 1,200
bedrock
Extremely 600
Weathered
Bedrock

The allowable bearing pressures are based on a settlement criterion of typically less than 1% of the minimum
footing dimension.

Piled footings will need to be drilled with large piling rigs which can penetrate through any upper higher
strength basalt core stones or layers within the extremely weathered and highly weathered bedrock. We
note that the drilling of piled footings through corestones and/or bands of basalt within the extremely
weathered profile may result in difficulties achieving pile verticality. If the works are completed following
prolonged rainfall, seepage could be encountered and there will be difficulties maintaining clean and dry
bases in bored pile holes (if preferred to CFA piles) as the extremely weathered basalt will be susceptible to
softening if water is present and will require over-drilling to remove such materials. It will therefore be
imperative to drill, clean out, inspect and pour bored pile footings with minimal delay.

In summary, piling operations will be difficult on this site, considering the required specifications discussed
in the above. Consideration may be given to an alternative piling system using micro piles drilled with down-
hole hammer techniques. These are relatively small diameter holes relying on the skin friction for their load
capacity. As the piles work in friction, it will be advantageous to sleeve the piles through the reactive clays
through the depth of soil design suction change (1.5 m) so that all of the friction below this depth can be
used to support the structural loads.

The conditions at each micropile are likely to be different due to the nature of corestone weathering, with

some encountering ‘strong’ basalt at shallow depth and adjoining locations encountering extremely
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weathered basalt or clay. Therefore, such micropiles must be installed using an experienced and reputable
contractor on a design and construct basis.

The micropiles could be designed using an allowable bond of 50 kPa in hard clay and extremely weathered
basalt, and 200 kPa within basalt, if at least low strength. Selected piles should be load tested to confirm the
load capacity as the capacity can also be influenced by inadequate cleaning of the hole etc. These load tests
could be completed in tension, possibly with sacrificial test piles, again with the upper length through the
depth of soil design suction change (1.5 m) being de-bonded. We also forewarn that micropile design should
be checked for buckling of the upper section where it may be less confined ion the weaker soil profile when
compared to the bedrock socket below.

Steel screw piles are not recommended as they will be unable to penetrate even the first corestone
encountered.

For floor slabs suspended from piled footings, void formers must be provided below the slab and beams
between the piles, so that the swell pressures from the reactive clays are not transferred to the slabs. Further
advice on appropriate void former thicknesses can be provided once further details on the design are known.

The structural capacity of the piles will need to be checked in relation to the above ultimate bearing pressures
and elastic shortening.

The piling contractor must be provided with a copy of this report so that they can provide appropriate
equipment in order to install the piles. The design of the piles must be based upon the pile design parameters
provided above. The piling contractor must also certify the geotechnical and structural capacity of their
installed piles. Pile testing, if completed, should be completed in accordance with the requirements of
AS2159-2009.

We recommend that a geotechnical engineer witness the installation of the initial piles or micro pile trial
piles in order to confirm adopted design bearing pressures.

Support of piling rigs will require appropriately designed working platforms and further geotechnical advice
will be required.

9.6.2 Minor Structures

Lightly loaded, flexible structures may be designed to be supported on high-level footings within the natural
clay of at least stiff consistency, engineered fill (placed under Level 1 control) or extremely weathered basalt
(if assessed as stable).

At this stage an allowable bearing pressure of 100 kPa is recommended for design of high level footings in
clay of at least stiff consistency, engineered fill (placed under Level 1 control), and 600 kPa for extremely
weathered bedrock. For any high level footings founded in natural clays containing shear planes, additional
geotechnical advice will be required.
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For high-level footings founded within reactive clay, these will need to be designed to accommodate the
shrink-swell movements which will depend on the material used as fill, the excavations carried out and the
presence of nearby trees. All of these factors will need to be taken into account to determine the appropriate
shrink-swell movements for each structure as it may vary in different areas of the site. Reference should be
made to Section 8.2 above on likely shrink-swell movements. Particular consideration will also need to be
given to the effect of reactive engineered fill as greater surface movements may apply. Reference should
also be made to Appendix B of AS2870-2011 which provides further guidance on foundation performance
and maintenance for structures on reactive silty clay soils.

9.7 Exposure Classification

Based on the soil aggression test results, the natural clays and extremely weathered bedrock are classified
as having a ‘Non-aggressive’ to ‘Mild’ exposure classification for concrete and steel piles in accordance with
Tables 6.4.2(C) and 6.5.2(C) of AS2159-2009 ‘Piling — Design and installation’. We recommend the adoption
of the ‘Mild’ exposure classification. For concrete structures in contact with the natural clays and extremely
weathered bedrock an exposure classification of ‘A1’ to A2’will apply in accordance with Table 4.8.1 of
AS3600-2018. We recommend the adoption of the ‘A2’ exposure classification.

9.8 Earthquake Design

Based upon AS1170.4:2024 “Structural Design Actions, Part 4: Earthquake actions in Australia”, the following
preliminary design parameters may be adopted:

o Hazard Factor (Z) = 0.08;
. Class Ce — Shallow soil site.

Further investigation will be required within the eastern and south-eastern portions of the site if structures
are proposed in these areas to confirm the depth of the soil profile. It is possible that a Class De subsoil
classification may apply if significantly deep alluvial soils are present.

9.9 Pavement Design

Due to the very low CBR values obtained from the laboratory testing, construction of pavements without
subgrade improvement will be difficult to achieve. In this regard we consider that some options for pavement
design and construction are as follows:

1. Provide an appropriate well, graded good quality ripper or crushed basalt select fill layer as part of the
overall pavement thickness.
OR
2. Stabilise the subgrade to a depth of about 300 mm by the addition of lime.
OR
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3. If rigid pavements are preferred a 150 mm lean-mix concrete subbase should be placed below the
concrete base course such that an effective subgrade strength of 5% may be adopted.

Where a working platform and/or bridging layer is adopted then this layer may be included within the
pavement design. Due to the highly reactive nature of the clay, a low-permeability capping layer should be
incorporated within the pavement profile to limit moisture related movement. The capping layer should
comprise a select fill or subbase material with a minimum thickness of the greater of 150 mm or 2.5 times
the maximum particle size. The capping layer should extend at least 500 mm past the edge of the pavement,
including kerb and gutter.

To further reduce the potential for moisture variations below the pavements, consideration should be given
to including sealed shoulders and impermeable verge materials with a minimum width of 1 m from the
pavement edges.

In order to protect pavements, subsoil drains should be provided along the perimeter of all proposed
pavement areas. Subsoil drains should not extend into the reactive alluvial clay subgrade to reduce the
potential for variations in moisture content. The drainage trenches should be excavated with a continuous
longitudinal fall to appropriate discharge points so as to reduce the risk of water ponding. from the subsoil
drains should be piped to the stormwater system for disposal.

9.10 Further Geotechnical Input

The following is a summary of the further geotechnical input which is required and which has been detailed
in the preceding sections of this report:

. Further site investigation to confirm the depth to competent basalt bedrock for foundations including
for piled wall rock sockets, if piled wall retention systems are adopted.

. Detailed slope stability analysis to provide detailed comments and recommendations on earthworks
and retention systems for sections of the proposed development within areas of slope instability and
fissured clays.

. Further assessment of reactive soil movements once further details of the proposed development
including the engineered fill materials are known.

. Numerical analyses to confirm permanent batter slopes for engineered fill.

. Proof-rolling inspections and further advice on subgrade treatment such as bridging layers and/or lime
stabilisation.

. In-situ density testing of all materials placed as engineered fill to confirm that it complies with the

earthworks specification.
. Design of working platforms for the specific piling rigs proposed.

° Inspection of footing excavations and piling.
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10 CONCLUSION

We consider that the site is suitable for the proposed development on condition that the design of the
currently proposed development includes additional targeted geotechnical investigation to inform the
detailed design, in particular to the specific provisions required to reduce the risk to acceptable levels with
regards to the existing slope instability over the north-western and western portions of the proposed RRHC
development, and the geotechnical challenges posed by the fissured alluvial clays over the flatter eastern
portion of the proposed RRHC development area. Advice on mitigation measures to manage these
geotechnical challenges are presented in Section 9 of this report.

11 GENERAL COMMENTS

The recommendations presented in this report include specific issues to be addressed during the design and
construction phase of the project. As an example, special treatment of soft spots may be required as a result
of their discovery during proof-rolling, etc. In the event that any of the advice presented in this report is not
implemented, the general recommendations may become inapplicable and JK Geotechnics accept no
responsibility whatsoever for the performance of the structure where recommendations are not
implemented in full and properly tested, inspected and documented.

The long term successful performance of floor slabs and pavements is dependent on the satisfactory
completion of the earthworks. In order to achieve this, the quality assurance program should not be limited
to routine compaction density testing only. Other critical factors associated with the earthworks may include
subgrade preparation, selection of fill materials, control of moisture content and drainage, etc. The
satisfactory control and assessment of these items may require judgment from an experienced engineer.
Such judgment often cannot be made by a technician who may not have formal engineering qualifications
and experience. In order to identify potential problems, we recommend that a pre-construction meeting be
held so that all parties involved understand the earthworks requirements and potential difficulties. This
meeting should clearly define the lines of communication and responsibility.

Occasionally, the subsurface conditions between and beyond the boreholes 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 this office.

Waste categorisation is required under the Environmental Protection (Regulated Waste) Amendment
Regulation (2018) for commercial or industrial waste including soil and/or bedrock excavated from the site
prior to offsite disposal. Subject to the appropriate testing, material can be classified as non-regulated waste,
Category 2 regulated waste or Category 1 regulated waste. Analysis can take up to five to ten working days
to complete, therefore, an adequate allowance should be included in the construction program unless testing
is completed prior to construction. If contamination is encountered, then substantial further testing (and
associated delays) could be expected. A soil disposal permit for contaminated soils may be required from
the Department of Environment, Science, and Innovation (DESI) prior to transport and disposal of regulated
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waste off-site. We strongly recommend that this requirement for waste categorisation is addressed well
before the commencement of excavation on site.

This report provides advice on geotechnical aspects for the proposed civil and structural design. As part of
the documentation stage of this project, Contract Documents and Specifications may be prepared based on
our report. However, there may be design features we are not aware of or have not commented on for a
variety of reasons. The designers should satisfy themselves that all the necessary advice has been obtained.
If required, we could be commissioned to review the geotechnical aspects of contract documents to confirm
the intent of our recommendations has been correctly implemented.

This report has been prepared for the particular project described and no responsibility is accepted for the
use of any part of this report in any other context or for any other purpose. If there is any change in the
proposed development described in this report then all recommendations should be reviewed. Copyright in
this report is the property of JK Geotechnics. We have used a degree of care, skill and diligence normally
exercised by consulting engineers in similar circumstances and locality. No other warranty expressed or
implied is made or intended. Subject to payment of all fees due for the investigation, the client alone shall
have a licence to use this report. The report shall not be reproduced except in full.
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This document shall not be reproduced except in full without the
Results relate only to the items tested/samplex

approval of the laboratory.
pled.

CBR taken at 2.5mm

CBR % 1.0 0.2

Method of Compactive Effort Standard

Method used to Determine MDD AS 12895.1.1&2.1.1

Method used to Determine Plasticity Visual/Tactile

Maximum Dry Density (t/m3) 1.16 %

Optimum Moisture Content (%) 45.0 :—-;

Laboratory Density Ratio (%) 100.5 S

Laboratory Moisture Ratio (%) 99.5 E 0.1

Dry Density after Soaking (t/m3) 1.07 §

Field Moisture Content (%) 60.7

Moisture Content at Placement (%) 44.7

Moisture Content Top 30mm (%) 57.4

Moisture Content Rest of Sample (%) 37.4

Mass Surcharge (kg) 4.5

Soaking Period (days) 4 0 ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ ‘ ‘
Curing Hours (h) 1498 0o 1 2 3 4 P5 6 7 8 9 10 11 12 13
Swell (%) oF enetration (mm)
Oversize Material (mm) 19 o Reuis 3625 s
Oversize Material Included Excluded

Oversize Material (%) 0
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Material Test Report .)
Report Number: NBRS25010-1 CO ey
Issue Number: 1 I I

Date Issued: 10/07/2025
Client: Jeffery and Katauskas Services Pty Ltd T E STI N G

unit 7,40 Leonard Crescent, Brendale QLD 4500 North Brisbane Laboratory

Contact: Cody Surawski
Project Number: NBRS25010 3 Roseby Road Caboolture QLD 4510
Project Name: Site Investigation Phone: 0419 664 279
Project Location: 163 Alexandra Parade, Lismore, NSW Email: Travis.Driver@coffeytesting.com
Client Reference: 37365UOR - 37365UOR \\\\\\wlu,,/ A
Work Request: 121 SsS=AA e
Sample Number: NBRS121E ilaﬁ&j: NATA
Date Sampled: 02/06/2025 Tz
Dates Tested: 13/06/2025 - 27/06/2025 é,}f\\,\\\\\? v
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench QA
Sample Location: TP207, Depth: 0.4-0.5 Accredited for compliance with ISO/IEC 17025 - Testing
Material Source: Insitu /’_&?
Approved Signatory: Travis Driver
Laboratory Accreditation Number: 431

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1) Min  Max

Sample History Air Dried

Preparation Method Wet Sieve

Liquid Limit (%) 64

Plastic Limit (%) 24

Plasticity Index (%) 40

Linear Shrinkage (AS1289 3.4.1) Min  Max

Moisture Condition Determined By AS 1289.3.1.1

Linear Shrinkage (%) 24.5 |

Cracking Crumbling Curling Curling

erso a ber of a Soll (A 89 3.8 a

Emerson Class 1

Soil Description Silty CLAY

Nature of Water Distilled

Temperature of Water (°C) 22

Moisture Content (AS 1289 2.1.1) Min  Max

Moisture Content (%) 35.5

. This document shall not be reproduced except in full without the approval of the laboratory.
Repon Number: NBRS25010-1 Results relate only to the items tested/sampled. Page 5of 8




Material Test Report .)
Report Number: NBRS25010-1 CO ey
Issue Number: 1 I I

Date Issued: 10/07/2025
Client: Jeffery and Katauskas Services Pty Ltd T E STI N G

unit 7,40 Leonard Crescent, Brendale QLD 4500 North Brisbane Laboratory

Contact: Cody Surawski
Project Number: NBRS25010 3 Roseby Road Caboolture QLD 4510
Project Name: Site Investigation Phone: 0419 664 279
Project Location: 163 Alexandra Parade, Lismore, NSW Email: Travis.Driver@coffeytesting.com
Client Reference: 37365UOR - 37365UOR \\\\\\wlu,,/ A
Work Request: 121 SsS=AA e
Sample Number: NBRS121F ilaﬁ&j: NATA
Date Sampled: 02/06/2025 Tz
Dates Tested: 13/06/2025 - 30/06/2025 é,}f\\,\\\\\? v
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench QA
Sample Location: TP209, Depth: 0.4-0.5 Accredited for compliance with ISO/IEC 17025 - Testing
Material Source: Insitu /’_&?
Approved Signatory: Travis Driver
Laboratory Accreditation Number: 431

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1) Min  Max

Sample History Air Dried

Preparation Method Wet Sieve

Liquid Limit (%) 81

Plastic Limit (%) 24

Plasticity Index (%) 57

Linear Shrinkage (AS1289 3.4.1) Min  Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 28.5 |

Cracking Crumbling Curling Cracking & Curling

erso a ber of a Soll (A 89 3.8 a

Emerson Class 5

Soil Description Sandy CLAY

Nature of Water Distilled

Temperature of Water (°C) 22

Moisture Content (AS 1289 2.1.1) Min  Max

Moisture Content (%) 37.7

. This document shall not be reproduced except in full without the approval of the laboratory.
Repon Number: NBRS25010-1 Results relate only to the items tested/sampled. Page 6of 8




Material Test Report .)
Report Number: NBRS25010-1 CO ey
Issue Number: 1 I I

Date Issued: 10/07/2025
Client: Jeffery and Katauskas Services Pty Ltd T E STI N G

unit 7,40 Leonard Crescent, Brendale QLD 4500 North Brisbane Laboratory

Contact: Cody Surawski
Project Number: NBRS25010 3 Roseby Road Caboolture QLD 4510
Project Name: Site Investigation Phone: 0419 664 279
Project Location: 163 Alexandra Parade, Lismore, NSW Email: Travis.Driver@coffeytesting.com
Client Reference: 37365UOR - 37365UOR \\\\\\wlu,,/ A
Work Request: 121 SsS=AA e
Sample Number: NBRS121G ilaﬁ&j: NATA
Date Sampled: 02/06/2025 Tz
Dates Tested: 13/06/2025 - 30/06/2025 é,}f\\,\\\\\? v
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench QA
Sample Location: TP210, Depth: 0.2-0.25 Accredited for compliance with ISO/IEC 17025 - Testing
Material Source: Insitu /’_&?
Approved Signatory: Travis Driver
Laboratory Accreditation Number: 431

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1) Min  Max

Sample History Air Dried

Preparation Method Wet Sieve

Liquid Limit (%) 49

Plastic Limit (%) 26

Plasticity Index (%) 23

Linear Shrinkage (AS1289 3.4.1) Min  Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 12.5 |

Cracking Crumbling Curling Curling

erso a ber of a Soll (A 89 3.8 a

Emerson Class 6

Soil Description Sandy CLAY

Nature of Water Distilled

Temperature of Water (°C) 22

Moisture Content (AS 1289 2.1.1) Min  Max

Moisture Content (%) 33.8

. This document shall not be reproduced except in full without the approval of the laboratory.
Repon Number: NBRS25010-1 Results relate only to the items tested/sampled. Page 70f 8




Material Test Report .)
Report Number: NBRS25010-1 CO ey
Issue Number: 1 I I

Date Issued: 10/07/2025
Client: Jeffery and Katauskas Services Pty Ltd T E STI N G

unit 7,40 Leonard Crescent, Brendale QLD 4500 North Brisbane Laboratory

Contact: Cody Surawski
Project Number: NBRS25010 3 Roseby Road Caboolture QLD 4510
Project Name: Site Investigation Phone: 0419 664 279
Project Location: 163 Alexandra Parade, Lismore, NSW Email: Travis.Driver@coffeytesting.com
Client Reference: 37365UOR - 37365UO0R \\\\\\wlu,,/ A
Work Request: 121 S
Sample Number: NBRS121H M NATA
Date Sampled: 02/06/2025 Tz
Dates Tested: 13/06/2025 - 25/06/2025 é,,,///,\%\\\? v

Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench QA
Sample Location: BH212, Depth: 0.5-0.95 Accredited for compliance with ISO/IEC 17025 - Testing
Material Source: Insitu

Approved Signatory: Travis Driver
Laboratory Accreditation Number: 431

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1) Min  Max

Sample History Air Dried

Preparation Method Wet Sieve

Liquid Limit (%) 90

Plastic Limit (%) 24

Plasticity Index (%) 66

Linear Shrinkage (AS1289 3.4.1) Min  Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 28.0 |

Cracking Crumbling Curling Cracking & Curling

Moisture Content (AS 1289 2.1.1) Min  Max

Moisture Content (%) 29.1

. This document shall not be reproduced except in full without the approval of the laboratory.
Repon Number: NBRS25010-1 Results relate only to the items tested/sampled. Page 8of 8




115 Wicks Road

Macquarie Park, NSW 2113

PO Box 976

North Ryde, Bc 1670
Telephone: 02 9888 5000
Facsimile: 02 9888 5001

SOIL TEST SERVICES

ABN 43 002 145 173

TABLE A
MOISTURE CONTENT, ATTERBERG LIMITS AND LINEAR SHRINKAGE TEST
REPORT
Client: JK Geotechnics Report No.: 37635UOR - A
Project: Proposed High School Report Date: 3/07/2025
Location: 163-170 Alexandria Parade, North Lismore, NSW Page 1 of 1
AS 1289 TEST 211 31.2 3.21 3.31 3.41
METHOD
DEPTH MOISTURE LIQUID PLASTIC PLASTICITY LINEAR
BOREHOLE
NUMBER m CONTENT LIMIT LIMIT INDEX SHRINKAGE
% % % % %
211 0.50-0.95 36.0 83 28 55 21.5%
213 0.50-0.90 15.6 50 25 25 8.0
214 0.50-0.95 334 81 31 50 22.5*
214 1.50-1.95 294 75 29 46 14.0
214 3.00 - 3.35 35.0 61 21 40 15.5
218 0.50-0.95 39.3 90 20 70 21.0**
Notes:

» The test sample for liquid and plastic limit was air-dried & dry-sieved
* The linear shrinkage mould was 125mm

* Refer to appropriate notes for soil descriptions

* Date of receipt of sample: 17/06/2025.

» Sampled and supplied by client. Samples tested as received.

 * Denotes Linear Shrinkage curled.

» ** Denotes Linear Shrinkage cracked.

A\

NATA

NATA Accredited Laboratory
Number:1327

Accredited for compliance with ISO/IEC 17025 - Testing.

This document shall not be reproduced except

In full without approval of the laboratory. Results relate only to
the items tested or sampled. Au

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.

03/07/2025

Signature / Date



115 Wicks Road

Macquarie Park, NSW 2113
PO Box 976

North Ryde, Bc 1670
Telephone: 02 9888 5000
Facsimile: 02 9888 5001

TABLE B

SHRINK - SWELL TEST REPORT

JK Geotechnics
Proposed High School

Client:
Project:
Location:

TEST METHOD: AS12897.1.1

163-170 Alexandria Parade, North Lismore, NSW

Report No.: 37635UOR
Report Date: 3/07/2025
Page 10of4

SOIL TEST SERVICES

ABN 43 002 145 173

-B

Borehole No.: 211

Depth: 0.95-1.31m

MOISTURE CONTENT (SWELL)

BEFORE TEST | AFTER TEST

BEFORE  TEST

ESTIMATED UNCONFINED COMPRESSIVE STRENGTH

AFTER

TEST

26.0% 27.9%

190 kPa

120,140

kPa

LOAD

SETTLEMENT UNDER LOAD
BEFORE SATURATION

SWELL ON
SATURATION

SHRINKAGE

25 -0.6%

1.4%

9.4%

SHRINK SWELL GRAPH

8.0 1
6.0 i

4.0

2.0

SWELL(%)

0.0

-2.0

-4.0

-6.0
-8.0

SHRINK(%)

-10.0

-12.0

i —

0.0 5.0

10.0

15.0 20.0
Moisture Content (%)

25.0 30.0

SHRINK SWELL INDEX

5.64 %/pF

Notes: Sampled and supplied by client. Sample tested as received.
= Suction Value used in calcuiation = 1.8pF

« Volume Change Coefficient (a) was assumed = 2

» Visually estimated inclusions by volume = 0-5%

» Shrinkage Cracking = Moderate
*» Soil Crumbling = none
= Date of receipt of sample: 17/06/2025.

NATA

N

NATA Accredited Laboratory

Number1327 the itemns tested or sampled.

Accredited for compliance with ISO/IEC 17025 - Testing.
This document shall not be reproduced except
In full without approval of the laboratory. Results relate only to

Authorised Signature / Date
{D. Treweek)

—
30/7/25

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.



115 Wicks Road

Macquarie Park, NSW 2113
PO Box 976

North Ryde, B¢ 1670

Telephone: 02 9888 5000
Facsimile: 02 9888 5001
Client:
Project:
Location:

TABLE B
SHRINK - SWELL TEST REPORT
TEST METHOD: AS1289 7.1.1

JK Geotechnics
Proposed High School
163-170 Alexandria Parade, North Lismore, NSW

SOIL TEST SERVICES

ABN 43 002 145 173

Report No.: 37635U0OR - B
Report Date: 3/07/2025

Page 2of4

Borehole No.: 214 Depth: 1.00 - 1.22m
MOISTURE CONTENT (SWELL) ESTIMATED UNCONFINED COMPRESSIVE STRENGTH
BEFORE TEST | AFTER TEST BEFORE  TEST AFTER TEST
29.9% 31.5% 220,260 kPa 190 kPa
LOAD SETTLEMENT UNDER LOAD SWELL ON SHRINKAGE
BEFORE SATURATION SATURATION
25 -0.2% 1.8% 7.3%
i ™
SHRINK SWELL GRAPH
8.0 1 :
6.0
£ 40
3 20 |
m .
5 00 " v
7] [ |
-2.0 1 L
| |
= -4.0 /
2 |
% -8.0 i
-10.0 |
-12.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
Moisture Content (%)
AN A
SHRINK SWELL INDEX
4.55 %lIpF
Notes: Sampled and supplied by client. Sample tested as received.
« Suction Value used in calculation = 1.8pF
» Volume Change Coefficient (a) was assumed =2
- Visually estimated inclusions by volume = 0-5%
« Shrinkage Cracking = Moderate
+ Soil Crumbling = none
« Date of receipt of sample: 17/06/2025.
-\
NATA Accredited for compliance with ISO/IEC 17025 - Testing.
N This document shall not be reproduced except s s
NATA Accredited Laboratory In full withourt approval of the laboratory. Results relate only to Authorised Signature / Date ram—
Number1327 the items tested or sampled. (. Treweek) 3 / 7 /25

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.



115 Wicks Road

Macquarie Park, NSW 2113
PO Box 976

North Ryde, Bc 1670
Telephone: 02 9888 5000
Facsimile: 02 9888 5001

TABLEB

SHRINK - SWELL TEST REPORT

TEST METHOD: AS1289 7.1.1

SOIL TEST SERVICES

ABN 43 002 145 173

Client: JK Geotechnics Report No.: 37635UOR -B
Project: Proposed High School Report Date: 3/07/2025
Location: 163-170 Alexandria Parade, North Lismore, NSW Page 3of4
Borehole No.: 214 Depth: 3.00 - 3.42m
MOISTURE CONTENT (SWELL) ESTIMATED UNCONFINED COMPRESSIVE STRENGTH
BEFORE TEST | AFTER TEST BEFORE  TEST AFTER  TEST
24.9% 26.3% >600 kPa 140,170  kPa
LOAD SETTLEMENT UNDER LOAD SWELL ON SHRINKAGE
BEFORE SATURATION SATURATION
25 -0.2% 1.8% 7.9%
g ™
SHRINK SWELL GRAPH
8.0 |' |' |
6.0 |
£ 40 |
-l |
3 2.0 P 4
[} | |
Z 00 | | /'.-F"_
-2.0 |
= 40 ! 5
5 / |
é -6.0 ¢
% -8.0
-10.0 |
-12.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
Moisture Content (%)
. J
SHRINK SWELL INDEX
4.86 %lpF
Notes: Sampled and supplied by client. Sample tested as received.
« Suction Value used in calculation = 1.8pF
* Volume Change Coefficient (a) was assumed = 2
« Visually estimated inclusions by volume = 0-5%
« Shrinkage Cracking = Moderate
« Soil Crumbling = none
- Date of receipt of sample: 17/06/2025.
NATA Accredited for compliance with [ISO/IEC 17025 - Testing.
v This document shall nat be reproduced except ) . P
NATA Accredited Laboratory In full without approval of the laboratory. Results relate only to Autharised Signature / Date _—
Number:1327 the items tested or sampled. {D. Treweek) 3/;/2 <

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.



115 Wicks Road

Macquarie Park, NSW 2113

PO Box 976
North Ryde, Bc 1670

Telephone: 02 9888 5000
Facsimile: 02 9888 5001

TABLE B
SHRINK - SWELL TEST REPORT
TEST METHOD: AS1289 7.1.1

SOIL TEST SERVICES

ABN 43 002 145 173

Client: JK Geotechnics Report No.: 37635UOR - B
Project: Proposed High School Report Date: 3/07/2025
Location: 163-170 Alexandria Parade, North Lismore, NSW Page 40f4
Borehole No.: 218 Depth: 0.50 - 0.95m
MOISTURE CONTENT (SWELL) ESTIMATED UNCONFINED COMPRESSIVE STRENGTH
BEFORE TEST | AFTER TEST BEFORE  TEST AFTER TEST
22.7% 25.3% 400,600 kPa 240,280 kPa
LOAD SETTLEMENT UNDER LOAD SWELL ON SHRINKAGE
BEFORE SATURATION SATURATION
25 -0.3% 5.2% 5.7%
' N
SHRINK SWELL GRAPH
8.0 4 4 4 4 4
6.0 'l »
9 4.0 | /i
3 20
L | |
» : |
-2.0 i | T
|
z -4.0 |
60 |
Z
% -8.0
-10.0 i
-12.0 : . -
0.0 5.0 10.0 15.0 20.0 25.0 30.0
L Moisture Content (%) Y
SHRINK SWELL INDEX
4.64 %IpF
Notes: Sampled and supplied by client. Sample tested as received.
« Suction Value used in calculation = 1.8pF
+ Volume Change Coefficient (a) was assumed =2
» Visually estimated inclusions by volume = 0-5%
» Shrinkage Cracking = Moderate
» Soil Crumbling = none
- Date of receipt of sample: 17/06/2025.
NATA Accredited for compliance with ISO/IEC 17025 - Testing.
N This documnent shall not be reproduced except - -
NATA Accredited Laboratory In full without approval of the laboratory. Results relate only to Authorised Signature / Date s
Number:1327 the items tested or sampled. (D. Traweek] 5/‘?/25

All services provided by STS are subject to our standard terms and conditions. A copy is available on request.



(QYLURODE 6HUYI
$%1
$VKOH\ 6W &KDWVZF

SK ID[
FXVWRPHUVHUYLFH#H
ZZZ HQYLUROI

&(57.).&%$7( 2) $1%$/<6.6

&OLHQW '"HWDLOV

&OLHQW -. *HRWHFKQLFV
SWWHQWLRQ &RG\ 6 XUDZVNL
$GGUHVV 32 %R IRUWK 5\GH %& 16:

6DPSOH "HWDLOV

<RXU 5HIHUHQFH 825 1RUWK /LVPRUH
1XPEHU RI 6DPSOHV 6RLO

'DWH VDPSOHV UHFHLYHG

'DWH FRPSOHWHG LQVWU

$QDO\VLYVY '"HWDLOV

30HDVH UHIHU WR WKH IROORZLQJ SDJHV IRU UHVXOWYVY PHWKRGRORJ\ VXPPDU\
6DPSOHY ZHUH DQDO\WVHG DV UHFHLYHG IURP WKH FOLHQW 5HVXOWY UHODWH V
5HVXOWY DUH UHSRUWHG RQ D GU\ ZHLJKW EDVLV IRU VROLGY DQG RQ DQ DV UF
30HDVH UHIHU WR WKH ODVW SDJH RI WKLV UHSRUW IRU DQ\ FRPPHQWY UHODWL

SHSRUW '"HWDLOV

'DWH UHVXOWY UHTXHVW

'DWH RI ,VVXH

1$7%$ $FFUHGLWDWLRQ 1XPEHU 7KLY GRFXPHQW VKDOO QRW EH UHSURGXFHG
$FFUHGLWHG IRU FRPSOLDQFH ZLV7HVWY QRW FRYHUHG E\ 1$7%$ DUH GHQRWHG Zz

S5HVX3®YURYYHG XWKRULVHG %\ |
"LHJ®LJRGRU JDEXNSFHUYLVRU 1DQF\ =KDQJ /DERUDWRU\ 0DQD.




&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

OLVF ,QRUJ 6RLO
2XBHIHUHQFH

<RX8HIHUHQFH 81,76 73 73 73 73 73
'"HSWK
7\SHRVDPSOH 6RLO 6RLO 6RLO 6RLO 6RLO

'DWSHUHSDUHG
'DWBIQDO\VHG

S+ VRLO ZDWHU S+8QLWV
&KORWIAMGH/RLO ZDWHU PJ NJ
6XOSK®IWH VRLO ZDWHU PJ NJ
5HVLVW @RIV RKFP

OLVF ,QRUJ 6RLO
2XBHIHUHQFH

<RX8HIHUHQFH 81,76 73 73 73 73 73
'"HSWK
7\SHRVDPSOH 6RLO 6RLO 6RLO 6RLO 6RLO

'DWSHUHSDUHG
'DWBIQDO\VHG

S+ VRLO ZDWHU S+8QLWV
&KORWIAGH/RLO ZDWHU PJ NJ
6XOSK®IWH VRLO ZDWHU PJ NJ
5HVLVW @RIV RKFP

OLVF ,QRUJ 6RLO
2XBHIHUHQFH

<RX8HIHUHQFH 81,76 73 73 73 73 73
'"HSWK
7\SHRVDPSOH 6RLO 6RLO 6RLO 6RLO 6RLO

'DWSHUHSDUHG
'DWBIQDO\VHG

S+ VRLO ZDWHU S+8QLWV
&KORWIAGH/RLO ZDWHU PJ NJ
6XOSK®IWH VRLO ZDWHU PJ NJ
5HVLVW @RIV RKFP



&OLHQW 5HIHUHQFH 825

OLVF ,QRUJ 6RLO

2XBHIHUHQFH
<RXBHIHUHQFH

'"HSWK

7\SHRVDPSOH
'DWSHUHSDUHG
'DWBIQDO\VHG

S+ VRLO ZDWHU
&KORW@H/RLO ZDWHU
6XOSK®OWNVH VRLO ZDWHU
5HVLVW MR\

81,76 73 73
6RLO 6RLO

S+8QLWV

PJ NJ

PJ NJ

RKMP

1RUWK /LVPRUH

R



&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

OHWKRG ,' OHWKRGRORJ\ 6 XPPDU\

,QRUJ S+ OHDVXMNG@3PHWBQB O H F WACRHDE/RMWHOWY YUHH V X R BIDAWRHQD O \VINQ G L F R /@MWBIQ D O\ V
R X W R\ K3 + SV W R WDLIPIH V
,QRUJ &RQGXFIQBDWL PNV XM HMGRBR QG X FRHD'YW&L @ FFRUGDIQ¥BHS$ Q' DQBD\PHQ\

/ARQWBHVLVWIEDIOFX ODRER G G X F VOLRABWS 5H V LV WAL Q WX GDWOHRER U U HZ/Q BOK XROMK\H U Z
REWDXYHGH VLV VE&XUIQWKE B S HQ 8 OKHD WR WMHWREBLQO®DO\VHG

,QRUJ $QLR@VDQRIIQLRMUGIHWHUEL®RRKURP DW R LQIFFR\U GDIQMBR + $O D WHBLW LR @ : DW H U \
VDP S @R O WRIQHE HLSIMREIQ DO\V L V
$OWHU QBN MH BARRIER X U L P HW XV IWRMFELSERINO \ V H U

R



&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

48%/,7< &21752/ OLVF ,QRUJ 6RLO 'XSOLFDWH 6SLNH 5HFRY
THVWVFULSWLRQ 8QLW 34/ OHWKRG % ODQ %DVH ‘XS 58" /&6
'DWSHIUHSDUHG
'DWBIQDO\VHG
S+ VRLO ZDWHU S+8QLW/| ,QRUJ
&KORW@H/RLO ZDWHU PJ NJ ,QRUJ
6XOSK®&WH VRLO ZDWH PJ NJ ,QRUJ
5HVLVWQRILVD\ R K P ,QRUJ

48%/,7< &21752/ OLVF ,QRUJ 6RLO 'XSOLFDWH 6SLNH 5HFRY
THVHWVFULSWLRQ 8QLW 34/ OHWKRG % ODQ %DVH ‘XS 58" >17@ >17@
'DWSHIUHSDUHG
'DWBIQDO\VHG
S+ VRLO ZDWHU S+8QLW/| ,QRUJ
&KORW@H/RLO ZDWHU PJ NJ ,QRUJ
6XOSK®&WH VRLO ZDWH PJ NJ ,QRUJ
5HVLVWQRILVD\ R K P ,QRUJ

R



&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

SHVXOW '"HILQLWLRQV

17 1RW WHVWHG
1$ 7HVW QRW UHTXLUHG
,16 ,QVXIILFLHQW VDPSOH IRU WKLV WHVW
34/ 3UDFWLFDO 4XDQWLWDWLRQ /LPLW
/HVV WKDQ
| *UHDWHU WKDQ
53' 5HODWLYH 3HUFHQW 'LIITHUHQFH
/&6 /DERUDWRU\ &RQWURO 6DPSOH
16 1RW VSHFLILHG
1(30 1DWLRQDO (QYLURQPHQWDO 3URWHFWLRQ OHDVXUH
15 1RW 5HSRUWHG

AXDOLW\ &RQWURO 'HILQLWLRQV

7KLV LV WKH FRPSRQHQW RI WKH DQDO\WLFDO VLJQDO ZKLFK LV QR
%O0D JODVVZDUH HWF FDQ EH GHWHUPLQHG E\ SURFHVVLQJ VROYHQWYV I
VDPSOHV

7KLV LV WKH FRPSOHWH GXSOLFDWH DQDO\VLYVY RI D VDPSOH IURP W
VKRXOG EH RQH ZKHUH WKH DQDO\WH FRQFHQWUDWLRQ LV HDVLO\

$ SRUWLRQ Rl WKH VDPSOH LV VSLNHG ZLWK D NQRZQ FRQFHQWUDYV
ODWUL[ € LV WR PRQLWRU WKH SHUIRUPDQFH Rl WKH DQDO\WLFDO PHWKRG X
H[LVW

/&6 /DERULC 7KLV FRPSULVHV HLWKHU D VWDQGDUG UHIHUHQFH PDWHULDO RU D
&RQWURO 6 ZLWK DQDO\WHY UHSUHVHQWDWLYH RI WKH DQDO\WH FODVV W LV

'XSOLF

6XUURJDWHY DUH NQRZQ DGGLWLRQV WR HDFK VDPSOH EODQN PD

6XUURJDWH DUH VLPLODU WR WKH DQDO\WH RI LQWHUHVW KRZHYHU DUH QRW

R



&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

IDERUDWRU\ $FFHSWDQFH &ULWHULD

'XSOLFDWH VDPSOH DQG PDWUL[ VSLNH UHFRYHULHYVY PD\ QRW EH UHSRUWHG RQ
RU H[FHHG 1(30 UHTXLUHPHQWY $00 VDPSOHV DUH WHVWHG LQ EDWFKHV RI ]
WKH EDWFK ZHUH ZLWKLQ WKH ODERUDWRU\ DFFHSWDQFH FULWHULD

J)LOWHUV VZDEV ZLSHV WXEHV DQG EDGJHV ZLOO QRW KDYH GXSOLFDWH GDWD
HIWUDFWLRQ

6SLNHV IRU 3K\VLFDO DQG $JJUHJDWH 7HVWV DUH QRW DSSOLFDEOH
JRU 92&V LQ ZDWHU VDPSOHV WKUHH YLDOV DUH UHTXLUHG IRU GXSOLFDWH RU

'XSOLFDWHV ! [34/ 53' DFFHSWDQFH FULWHULD ZLOO YDU\ GHSHQGLQJ RQ WKF
WKH UDQJH + VHH (/1 3 4% 4& WDEOHV IRU GHWDLOV [34/ 53" DUH KLJK
HVWLPDWHG PHDVXUHPHQW XQFHUWDLQW\ ZLOO VWDWLVWLFDOO\ LQFUHDVH

ODWUL[ 6SLNHV /&6 DQG 6XUURJDWH UHFRYHULHY *HQHUDOO\ IRU LQRUJD
RUJDQLFV 632&%$6 VXUURJDWHV DQG IRU ODELOH 692&V LQFOXGLQJ (¢
VSHFLDWHG SKHQROV LV DFFHSWDEOH

,Q FLUFXPVWDQFHYV ZKHUH QR GXSOLFDWH DQG RU VDPSOH VSLNH KDV EHHQ UH!:
VDPSOH YROXPH VXEPLWWHG ZDV LQVXIILFLHQW LQ RUGHU WR VDWLVI\ ODERUD\

'KHQ VDPSOHV DUH UHFHLYHG ZKHUH FHUWDLQ DQDO\WHV DUH RXWVLGH RI UHF
SURFHHGHG :KHUH DQDO\WHV DUH RQ WKH YHUJH RI EUHDFKLQJ 7+7V HYHU\ HII
SUDFWLFDEOH

:KHUH VDPSOLQJ GDWHV DUH QRW SURYLGHG (QYLURODE DUH QRW LQ D SRVLWI
UHFRPPHQGHG WHFKQLFDO KROGLQJ WLPHV PD\ KDYH EHHQ EUHDFKHG

OHDVXUHPHQW 8QFHUWDLQW\ HVYWLPDWHY DUH DYDLODEOH IRU PRVW WHVWYV XS

$QDO\WLV RI DTXHRXV VDPSOHV WA\SLFDOO\ LQYROYHV WKH H{WUDFWLRQ GLJHVW
VHGLPHQW SKDVH EXW LQFOXVLYH RI VXVSHQGHG SDUWLFOHV LI SUHVHQW  XQ(
1RWDEOH H[FHSWLRQV LQFOXGH FHUWDLQ 3K\VLFDO 7THVWV S+ (& %2' &2' $SSDU
DQG 3)$6 ZKHUH VROLGY DUH LQFOXGHG E\ GHIDXOW

$LU YROXPHV DUH W\SLFDOO\ SURYLGHG E\ FXVWRPHUV RIWHQ DV IORZ UDWH V
H[SRVXUH WLPHVY GHWHUPLQHV YROXPH SDVVLYH EDGJHV DUH H[SRVHG WR  +
LOQHYLWDEO\ QRW FRYHUHG E\ (QYLURODE V 1$7$ DFFUHGLWDWLRQ $Q H[FHSWLF
ZKHUH DFFUHGLWDWLRQ H[LVWV IRU FHUWDLQ W\SHV RI VDPSOLQJ DQG KHQFH Y
GHWHUPLQH FRQFHQWUDWLRQV IRU GXVW DQG RU DQDO\VHV RQ ILOWHUV VRUE
FRYHUHG E\ (QYLURODE V 1$7$ DFFUHGLWDWLRQ

8ULQH $QDO\VLYV 7KH %(, YDOXHV OLVWHG DUH WDNHQ IURP WKH HGLWLRQ |

R



&OLHQW 5HIHUHQFH 825 1RUWK /LVPRUH

SHSRUW &RPPHQWYV

0,6&B,125*B'5<3HUFHE@WR YLNIRMS S O L BXBARHKKH. JKR Q F H Q VRWIDRTHO R @ \WW KWD P S O H RZ H YIH
DFFHSWHFRMNMBDYRE WD LRW KK 6

R
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