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Report on Geotechnical Investigation 
The Sanctuary Stage 7 
Brush Cherry Boulevard, Thrumster NSW 

1. Introduction 

This report prepared by Douglas Partners Pty Ltd (Douglas) presents the results of a geotechnical 
investigation undertaken for the proposed Stage 7 of The Sanctuary subdivision at Brush Cherry 
Boulevard, Thrumster NSW (the site).  The investigation was commissioned by email instructing 
to proceed dated 17 March 2025 from Massimo Raniolo of Bird In The Hand 2 Pty Ltd and was 
undertaken in accordance with Douglas’ proposal 234631.00.P.001.Rev0 dated 7 March 2025. 

Stage 7 comprises thirty-one (31) residential lots (Lots 701 to 718 and 720 to 732).  The site location 
is shown on Figure 1.  The proposed subdivision is shown on Drawing 1, Appendix D.   

 
Figure 1: Site location plan (image source: Metromap Image dated 1 September 2024) 

The aim of the investigation was to provide comment on the following: 

• Subsurface soil and groundwater conditions at test locations; 

• Site Geology; and 

• Site classification in accordance with AS 2870 (2011) of the proposed lots. 

The investigation included the drilling of sixteen boreholes and laboratory testing of selected 
samples.  The details of the field work are presented in this report, together with comments and 
recommendations on the items listed above. 

The Site 
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This report must be read in conjunction with all appendices including the notes provided in 
Appendix A. 

2. Site description 

The site comprises thirty-one (31) residential lots with associated surfaced access roads and 
concrete footpaths.  The areas of the proposed residential lots have been terraced with retaining 
walls up to approximately 1.2 m height along lot boundaries (refer Figures 2 and 3).  The ground 
surface across the residential lots had a sparce covering of grass.   

Overall ground surface levels across the northern and central parts of site (Lots 701 to 725) fall 
towards the east with a gradient less than 10%.  Ground surface levels across the northern and 
central part of the site range from approximately 5 m above Australian Height Datum (AHD) in 
the north-east to 13.5 m AHD in the north-west.   

Ground surface levels across the southern part of the site (Lots 726 to 732) fall towards the south-
east at gradients less than 10%.  Ground surface levels within the southern part of the site range 
from 9.6 m AHD in the south to 11.0 m AHD in the north-western part.   

The ground surface levels within each of the residential lots have gradients less than 5%.  A tree 
approximately 20 m tall is present in the north-western part of Lot 718 located in the northern 
part of the site (refer Figure 2). 

 
Figure 2: View west of the northern part of the site 

Tree located on 
Lot 718 
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Figure 3: View south of the southern part of the site 

3. Published geology 

Reference to regional geological mapping (GSNSW, 2019) indicates that the majority of the site is 
underlain by Thrumster Slate comprising slate, metasandstone and metagranule conglomerate. 
The Karikeree Metadolerite comprising massive, cleaved metadolerite is indicated to the south-
east of the site.  Based on previous investigations in the area of this site, it is expected that the 
Karikeree Metadolerite may be interlayered with the Thrumster Slate beneath this site. 

 
Figure 4: Published geology (GSNSW, 2019) 

The Site 

Alluvial valley deposits 

Karikeree Metadolerite 

Thrumster Slate 



 Page 4 of 12 

  

 

The Sanctuary Stage 7 209310.05.R.001.Rev1 
Brush Cherry Boulevard, Thrumster NSW September 2025 

4. Fill placement and testing 

4.1 2022 Earthworks 

‘Level 1’ inspections and testing of the larger subdivision referred to as The Sanctuary was 
undertaken by Douglas during bulk earthworks undertaken between 15 October 2021 to 18 March 
2022 with reference to AS 3798 (2007) (Douglas, 2022).  The extent of the Level 1 filling is shown 
on Drawing 1, Appendix D. 

Douglas was not provided specifications for compaction.  The following criteria were adopted: 

• A maximum loose layer thickness of 300 mm; 

• Minimum compaction of 98% density ratio (standard); and 

• Moisture contents that are generally within 2% dry to 2% wet of optimum moisture content 
for standard compaction. 

A senior technician from Douglas was present on-site full-time during placement and 
compaction of all fill between 15 October 2021 to 18 March 2022. 

The fill material was won from cuttings within the development and consisted of clay, silty clay 
and gravelly silty clay.  Fill depths ranged from approximately 0.2 m to 3.0 m over the 
development. 

Tests carried out during the Level 1 operation returned density ratios in excess of 98% standard 
compaction to meet the specifications AS 3798 (2007).  

The moisture contents were generally within the moisture specification with the exception of 4 
tests that were only marginally out of the specification by 0.5% and are considered acceptable 
due to all other surrounding tests being within the specification. 

It is considered that the placement and compaction of filling by DP during the period between 
15 October 2021 to 18 March 2022 as shown on Drawing 1 was generally undertaken in accordance 
with the specification for layer thickness, compaction and moisture variation and to a Level 1 
Standard, as defined in Section 8 of AS 3798 (2007).   

4.2 2025 Earthworks 

‘Level 1’ inspections and testing was also carried out by Doulgas during bulk earthworks for Stage 
7 (this site), with reference to AS 3798 (2007) (Douglas, 2025).  The earthworks inspection and 
testing undertaken by Douglas were carried out between the following periods: 

• 25 January 2025; 

• 17 February 2025 to 28 February 2025; 

• 3 June 2025; and 

• 25 and 26 June 2025. 

The extent of the Level 1 filling is shown on Drawing 1, Appendix D. 



 Page 5 of 12 

  

 

The Sanctuary Stage 7 209310.05.R.001.Rev1 
Brush Cherry Boulevard, Thrumster NSW September 2025 

A Douglas geo-technician was present on site full-time during the placement of controlled fill 
material. 

During the Level 1 works, the following compaction requirements were specified: 

• A maximum loose layer thickness of 300 mm for each layer of fill; 

• Minimum compaction of 98% density ratio (Standard); and 

• Moisture contents that are generally within 2% dry to 2% wet of optimum moisture content 
for standard compaction.  

The fill material comprised gravelly silty clay and gravelly sandy clay that was site-won and 
previously stockpiled on the site.  The fill material was placed and compacted in near horizontal 
layers. 

The geo-technician selected test locations generally at a frequency of one test per layer per 
2,500 m2 in accordance with AS 3798 (2007).  This frequency was also dependent on the area of 
fill placed at any one time. 

All tests carried out during the Level 1 works returned density ratios of at least 98% (Standard 
density ratio).  In the event where a test showed a failure to meet the required density ratio the 
area was re-compacted and re-tested, with the compliant result included in the summary.  The 
moisture contents were generally within ±2% of optimum moisture content except for some 
areas where slightly lower or higher moisture contents were accepted subject to adequate 
compaction. 

5. Field work 

5.1 Field work methods 

The field work was undertaken on 28 August 2025.  The investigation comprised the drilling of 16 
boreholes (designated as Bores 1 to 16) to 1.5 m depth using a 5.5-tonne excavator fitted with a 
300 mm auger attachment.   

In situ sampling and testing in the soil profile comprised recovery of disturbed samples from the 
auger and thin-walled undisturbed U50 samples.  Pocket penetrometer (PP) testing was also 
carried out on selected samples.  In addition, dynamic penetrometer tests (DPTs, with cone tip) 
were carried out adjacent to the bores from the surface to depths of up to 1.65 m. 

The bores and DCPs were set out by an engineering geologist from Douglas relative to the lot 
boundaries and road alignments on site.  The Douglas engineering geologist logged the 
subsurface profile at each test location and took regular samples for laboratory testing and 
identification purposes.  The encountered subsurface ground conditions were logging in 
accordance with AS 1726, 2017.  The test locations are shown on Drawing 1 in Appendix C. 

The location of the bores and respective surface levels were recorded using a differential GPS unit 
which generally has an accuracy of ±0.1 m depending on satellite coverage and surrounding site 
conditions.  The location (to GDA2020) and surface elevations (in mAHD) of the bores are 
presented on the relevant borehole logs in Appendix B.  However, it should be noted that a 
detailed survey undertaken by registered surveyor has not been undertaken for our investigation. 
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The boreholes were backfilled using the spoil generated during the drilling process. 

5.2 Field work results 

Details of the subsurface conditions encountered within the test bores are presented in the 
attached borehole logs in Appendix B.  These should be read in conjunction with the 
accompanying notes in Appendix A, which explain the descriptive terms and classification 
methods used in the logs.  The subsurface profiles are summarised into geotechnical units and 
are presented in Table 1 with a summary of the units at each bore presented in Table 2. 

Table 1: Summary of geotechnical unit descriptions 

Geotechnical 
unit 

Material type Description 

1a Fill 1 

Silty clay, dark brown, dark grey or grey brown, 
generally medium to high plasticity, with variable 

amounts of sand and gravel.  This material may have 
been placed as a covering topsoil layer and does not 

appear to have well compacted. 

1b Fill 2 

Silty clay, red brown and grey or red brown and pale 
grey, generally medium to high plasticity, with 

variable amounts of sand and gravel.  The results of 
in-situ testing indicate that the fill is well compacted. 

2 Alluvium 
Predominantly silty clay with lesser amounts of clay 
with silt and sandy clay, grey green, yellow brown and 
grey or green grey and grey, high plasticity, very stiff. 

3 Residual soil 
Silty clay, red brown and grey, orange brown and 

grey, and yellow brown and red brown, medium to 
high plasticity, very stiff to hard. 

4 
Extremely 

weathered rock 

Silty clay, pale grey and red brown, medium to high 
plasticity, medium to high plasticity (in a very stiff to 

hard consistency). 
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Table 2: Summary of geotechnical units at bore locations 

Bore 

Depth encountered below existing ground level (m) 

Fill 1 Fill 2 Alluvium Residual soil 
Extremely 
weathered 

rock 

1 0 - 0.2 0.2 – 1.5 - – – 

2 0 - 0.15 – – 0.15 – 0.45 0.45 – 1.5 

3 0 - 0.15 – – 0.15 – 1.5 – 

4 0 - 0.1 – – 0.1 – 1.5 – 

5 0 - 0.1 – – 0.1 – 1.5 – 

6 0 - 0.1 0.1 – 0.5 0.5 – 1.3 1.3 – 1.5 – 

7 0 - 0.12 0.12 – 0.8 0.8 – 1.5 – – 

8 0 - 0.12 0.12 – 0.55 0.55 – 1.5 – – 

9 0 – 0.1 0.1 – 1.4 1.4 – 1.5 –  – 

10 0 – 0.2 0.2 – 0.5 – 0.5 – 1.5 – 

11 0 – 0.2 – – 0.2 – 1.5 – 

12 0 – 0.4 0.4 – 1.1 1.1 – 1.3 1.3 – 1.5 – 

13 0 – 0.24 0.24 – 1.4 1.4 – 1.5 – – 

14 0 – 0.28 0.28 – 1.45 1.45 – 1.5 – – 

15 0 – 0.1 0.1 – 0.74 0.74 – 0.88 0.88 – 1.5 – 

16 0 – 0.33 0.33 – 0.75 – 0.75 – 1.5 – 

 

Free groundwater was not encountered within the bores whilst they remained open.  
Groundwater levels are variable and can be affected by factors such as climatic conditions, and 
soil permeability. 
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6. Laboratory testing 

Shrink-swell index tests were performed on 10 undisturbed 50 mm diameter (U50) samples 
collected during the fieldwork.  The laboratory test results are summarised in Table 3.  The 
laboratory test certificate is enclosed as Appendix B. 

Table 3: Results of laboratory testing - shrink swell 

Bore 

depth (m) 
Description FMC (%) Shrink (%) Swell (%) 

Iss (% per 
ΔpF) 

BH 1 

0.5 - 0.8 
Red-brown silty clay 

(fill) 
29.8 5 0.2 2.8 

BH 3 

0.5 - 0.8 

Red-brown and pale 
grey silty clay (residual 

soil) 
28.6 4.3 1.3 2.8 

BH 5 

0.5 - 0.8 

Yellow-brown and red-
brown silty clay 

(residual soil) 
26.2 4.2 0 2.3 

BH 6 

0.5 - 0.8 
Green silty clay 

(alluvium) 
30.5 5 0.3 2.9 

BH 7 

0.5 - 0.8 
Red-brown and pale 

grey silty clay (fill) 
29.5 4.4 0.7 2.7 

BH 8 

0.5 - 0.8 
Grey and yellow brown 

silty clay (alluvium) 
29.7 5.3 0.4 3 

BH 11 

0.5 - 0.8 

Yellow-brown and red-
brown silty clay 

(residual soil) 
30.2 2.5 -0.1 1.4 

BH 13 

0.5 - 0.8 
Red-brown and pale 

grey silty clay (fill) 
24.6 1.5 0.2 0.9 

BH 14 

0.5 - 0.8 
Red-brown and pale 

grey silty clay (fill) 
26.6 2.6 0.7 1.6 

BH 16 

0.5 - 0.8 
Red-brown and pale 

grey silty clay (fill) 
31.4 3.8 0.8 2.3 

Notes to Table 3: 
FMC - field moisture content 
Iss - shrink swell index 
PP - pocket penetrometer reading 
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7. Comments 

Site classification of foundation soil reactivity provides an indication of the propensity of the 
ground surface to move with seasonal variation in moisture.  The site classification is based on 
procedures presented in AS2870 (2011), the typical soil profiles revealed in the bores, and the 
results of laboratory testing. 

The Iss values ranges are as follows:  

• Controlled fill: 0.9% to 2.8%.  

• Alluvium: 2.9% and 3.0%. 

• Residual soil: 1.4 to 2.8%. 

Based on the sub-surface ground conditions encountered and the laboratory test results the lot 
classifications and recommendations are provided in Table 4. 
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Table 4: Lot classifications and recommendations 

Lots Classification Recommendations 

701 to 
717 and 
720 to 

732 
(Bores 1 
to 8 and 
10 to 16) 

H1 

Based on the subsurface conditions encountered in the bores and 
assessment of the reactivity of the clay soil, characteristic surface 

movements (ys) in the order of 40 mm to 60 mm may be 
experienced. 

It is recommended that all footings be constructed to bear on 
material of similar stiffness to minimise potential differential 

settlements.  Therefore, all footings should be founded wholly within 
engineered fill, stiff (or stronger) clay soil (alluvium or residual) or 

within extremely weathered very low strength rock unless sufficient 
articulation is provided within the structure to cater for possible 

differential movement of footings founded on material of differing 
stiffness. 

Shallow spread footings may be adopted founded in engineered fill 
or very stiff (or stronger) clay soil (alluvium or residual) or  extremely 

weathered very low strength rock with an allowable bearing pressure 
of 100 kPa.  Alternately, end-bearing piers could be founded in 
engineered fill, very stiff (or stronger) residual soil, alluvium or 

extremely weathered rock with an allowable bearing pressure of 
200 kPa. 

718 
(Bore 9) 

H1 (with 
additional 

surface 
movement) 

Based on the subsurface conditions encountered in Bore 9 and 
assessment of the reactivity of the clay soil, characteristic surface 

movements (ys) in the order of 40 mm to 60 mm may be 
experienced.   

Additionally, assuming that the proposed building at least 5 m away 
from the tree, additional ground surface movement (yt) due to tree-

induced suction change is likely to be in the order of 10 mm to 
20 mm. 

Differential mound movement (ym) due to the removal of trees is 
anticipated to be in the order of 50 mm to 60 mm. 

It is recommended that all footings be constructed to bear on 
material of similar stiffness to minimise potential differential 

settlements.  Therefore, all footings should be founded wholly within 
the within engineered fill or very stiff (or stronger) alluvium unless 
sufficient articulation is provided within the structure to cater for 

possible differential movement of footings founded on material of 
differing stiffness. 

Shallow spread footings may be adopted founded in engineered fill 
with an allowable bearing pressure of 100 kPa.  Alternately, end-
bearing piers could be founded in engineered fill or very stiff (or 

stronger) alluvium with an allowable bearing pressure of 200 kPa. 

The site classifications are based on the information obtained from the bores and laboratory 
testing.  If the conditions encountered during construction are different to those presented in 
this report, it is recommended that advice be obtained from Douglas. 
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AS2870 (2011) provides guidance and a method to estimate potential surface movements due to 
tree induced suction change for existing and possible new trees (e.g. extreme drying effects).  
Additional surface movements due to drying from trees remaining on or near to the site, within 
a distance of 0.5 times the height of the tree from the buildings, are estimated from Appendix 
H4(e) of AS2870 (2011).  Based on Douglas’ experience, it is expected that additional surface 
movements due to swelling following removal of trees would be of similar magnitude to that for 
drying.   

It should be noted that the classifications are dependent on proper site maintenance, which 
should be carried out in accordance with the attached CSIRO (2021), “Foundation Maintenance 
and Footing Performance” and with AS 2870 (2011).  Design, construction and maintenance needs 
to achieve and preserve an equilibrium soil moisture regime beneath and around buildings.  Such 
measures include providing an outward fall in all paved areas around buildings.  These and other 
measures are described in AS 2870 (2011) and CSIRO (2021).  Further, if trees are planted in the 
vicinity of a building, the structural engineer should consider the additional potential foundation 
movements, as described in Appendix H of AS 2870 (2011). 

Masonry walls should be articulated in accordance with TN 61 CCAA (2008) to reduce the effects 
of differential movement.   

The above classifications should be revised if any additional cutting or filling is proposed, as 
required by AS2870 (2011). 
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9. Limitations 

Douglas Partners Pty Ltd (Douglas) has prepared this report for this project at Brush Cherry 
Boulevard, Thrumster NSW in line with Douglas' proposal 234631.00.P.001.Rev0 dated 7 March 
2025 and acceptance received from Massimo Raniolo of Bird In The Hand 2 Pty Ltd dated 17 March 
2025.  The work was carried out under Douglas' Engagement Terms.  This report is provided for 
the exclusive use of Bird In The Hand 2 Pty Ltd for this project only and for the purposes as 
described in the report.  It should not be used by or relied upon for other projects or purposes on 
the same or other site or by a third party.  Any party so relying upon this report beyond its exclusive 
use and purpose as stated above, and without the express written consent of Douglas, does so 
entirely at its own risk and without recourse to Douglas for any loss or damage.  In preparing this 
report Douglas has necessarily relied upon information provided by the client and/or their agents. 

The results provided in the report are indicative of the sub-surface conditions on the site only at 
the specific sampling and/or testing locations, and then only to the depths investigated and at 
the time the work was carried out.  Sub-surface conditions can change abruptly due to variable 
geological processes and also as a result of human influences.  Such changes may occur after 
Douglas' field testing has been completed.  

Douglas' advice is based upon the conditions encountered during this investigation.  The 
accuracy of the advice provided by Douglas in this report may be affected by undetected 
variations in ground conditions across the site between and beyond the sampling and/or testing 
locations.  The advice may also be limited by budget constraints imposed by others or by site 
accessibility.  

The assessment of atypical safety hazards arising from this advice is restricted to the geotechnical 
components set out in this report and based on known project conditions and stated design 
advice and assumptions.  While some recommendations for safe controls may be provided, 
detailed ‘safety in design’ assessment is outside the current scope of this report and requires 
additional project data and assessment.   

This report must be read in conjunction with all of the attached and should be kept in its entirety 
without separation of individual pages or sections.  Douglas cannot be held responsible for 
interpretations or conclusions made by others unless they are supported by an expressed 
statement, interpretation, outcome or conclusion stated in this report.  

This report, or sections from this report, should not be used as part of a specification for a project, 
without review and agreement by Douglas.  This is because this report has been written as advice 
and opinion rather than instructions for construction.  
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

Silty CLAY: red brown and grey; medium to
high plasticity.

Silty CLAY: pale grey and red brown; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

Silty CLAY: red brown and pale grey; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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21

25/110mm

D
C

P
9

/1
5

0

5 10 15

6
5

1

NA

H

H

w<PL

w<PL

w<PL

11.00

1.40

FILL

RS

RS

D

D

0

0.10

0.80

FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand.

Silty CLAY: orange brown and pale grey;
medium to high plasticity.

Silty CLAY: red brown and pale grey; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.

2
8

/0
8

/2
5

 N
o

 f
re

e
 g

ro
u

n
d

w
a

te
r 

o
b

se
rv

e
d

PP

PP

PP

>400kPa

>400kPa

>400kPa



G
e

n
e

ra
te

d
 w

it
h

 C
O

R
E

-G
S

 b
y

 G
e

ro
c

 -
 S

o
il

 L
o

g

1 of 1

DESCRIPTION
OF

STRATA

CONDITIONS ENCOUNTERED SAMPLE

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

COORDINATE:

SURFACE LEVEL:

E:485580.2, N:6520197.4

5.4 AHD

90°/---°

TESTING AND REMARKS

209310.05PROJECT No:

Brush Cherry Boulevard, Thrumster

The Sanctuary Stage 7

5LOCATION ID:

BOREHOLE LOG

LOCATION:

PROJECT:
G

R
O

U
N

D
W

A
T

E
R

R
L

 (
m

)

Bird In The Hand 2 Pty LtdCLIENT:

DATUM/GRID:

DIP/AZIMUTH:

MGA2020 Zone 56 DATE: 28/08/25

SHEET:

M
O

IS
T

U
R

E

D
E

P
T

H
 (

m
)

T
E

S
T

 T
Y

P
E

IN
T

E
R

V
A

L

T
Y

P
E

R
E

M
A

R
K

S RESULTS
AND

REMARKS

O
R

IG
IN

(#
)

C
O

N
S

IS
.(*

)

D
E

N
S

IT
Y

.(*
)
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Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

Silty CLAY: yellow brown and red brown;
medium to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, sub-angular to
angular gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown, brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

Silty CLAY: green grey and grey; medium to
high plasticity.

Silty CLAY: red brown; medium to high
plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, sub-angular to
angular gravel.

FILL / Silty CLAY trace sand trace gravel: red-
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

CLAY with silt: yellow brown and grey; high
plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

Silty Sandy CLAY with gravel: yellow brown
and grey; high plasticity; fine to coarse,
rounded to angular gravel.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
sub-angular to angular gravel.

Silty CLAY trace sand trace gravel: green grey
and grey; high plasticity; fine to coarse sand;
fine to coarse, rounded to angular gravel.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: dark
grey; medium to high plasticity; fine to coarse
sand; fine to coarse gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

Silty CLAY: red brown; medium to high
plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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00.20
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

Silty CLAY: yellow brown and red brown;
medium to high plasticity.

Silty CLAY: pale grey and red brown; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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FILL / Silty CLAY trace sand trace gravel: dark
brown; medium to high plasticity; fine to
coarse sand; fine to coarse gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and grey; medium to high plasticity;
fine to coarse sand; fine to coarse, rounded to
angular gravel.

Silty CLAY trace sand trace gravel: yellow grey
and grey; high plasticity; fine to coarse sand;
fine to coarse, rounded to angular gravel.

Silty CLAY: red brown; medium to high
plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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w<PL

w<PL

w<PL

1

0.50
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ALV
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0
0.24

1.40

FILL / Silty CLAY trace sand trace gravel: grey
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; low plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

Silty CLAY trace sand trace gravel: yellow grey
and grey; high plasticity; fine to coarse sand;
fine to coarse, rounded to sub-rounded gravel.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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FILL / Silty CLAY trace sand trace gravel: grey
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

Silty CLAY trace sand trace gravel: yellow
brown and grey; high plasticity; fine to coarse
sand; fine to coarse, rounded to sub-rounded
gravel.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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FILL / Silty CLAY trace sand trace gravel: grey
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
rounded to angular gravel.

Silty CLAY trace sand trace gravel: green grey
and grey; high plasticity; fine to coarse sand;
fine to coarse, rounded to sub-rounded gravel.

Silty CLAY: pale grey and red brown; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Uncased

Refer to explanatory notes for symbol and abbreviation definitions

PLANT: OPERATOR: LOGGED: Van Kal

METHOD: CASING:

REMARKS: Coordinates and elevations measured by dGPS with accuracy
dependant on satellite coverage and site condition.

NOTES: (#)Soil origin is "probable" unless otherwise stated. (*)Consistency/Relative density shading is for visual reference only - no correlation between cohesive and granular materials is implied.

5.5 tonne excavator

300mm Ø auger

Magnum Haulage
(Wallace)
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FILL / Silty CLAY trace sand trace gravel: grey
brown; medium to high plasticity; fine to
coarse sand; fine to coarse, rounded to angular
gravel.

FILL / Silty CLAY trace sand trace gravel: red
brown and pale grey; medium to high
plasticity; fine to coarse sand; fine to coarse,
sub-angular to angular gravel.

Silty CLAY: red brown; medium to high
plasticity.

Silty CLAY: pale grey and red brown; medium
to high plasticity.

Borehole discontinued at 1.50m depth.
Limit of investigation.
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Material Test Report

Report Number: 209310.05-1

Issue Number: 1

Date Issued: 12/09/2025

Client: Bird In The Hand 2 Pty Ltd

Suite 103, 2 Miami Key, Broadbeach QLD

Contact: Massimo Raniolo

Project Number: 209310.05

Project Name: The Sanctuary Stage 7

Project Location: Brush Cherry Boulevard, Thrumster NSW

Work Request: 17955

Date Sampled: 28/08/2025

Dates Tested: 29/08/2025 - 11/09/2025

Sampling Method: Sampled by Engineering Department

The results apply to the sample as received

Location: Brush Cherry Boulevard, Thrumster

Douglas Partners Pty Ltd

Port Macquarie Laboratory

Unit 2, 32 Geebung Drive Port Macquarie NSW 2444

Phone: (02) 6581 5992

Email: luke.hetherington@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Luke Hetherington

Laboratory Manager

Laboratory Accreditation Number: 828

Shrink Swell Index AS 1289 7.1.1 & 2.1.1

Sample Number PM-17955A PM-17955B PM-17955C PM-17955D PM-17955E

Date Sampled 28/08/2025 28/08/2025 28/08/2025 28/08/2025 28/08/2025

Date Tested 01/09/2025 01/09/2025 01/09/2025 01/09/2025 01/09/2025

Material Source U50 U50 U50 U50 U50

Sample Location BH 1
(0.5 - 0.8)

BH 3
(0.5 - 0.8)

BH 5
(0.5 - 0.8)

BH 6
(0.5 - 0.8)

BH 7
(0.5 - 0.8)

Inert Material Estimate (%) 10 3 1 1 2

Pocket Penetrometer before (kPa) 380 >400 >400 >400 >400

Pocket Penetrometer after (kPa) 350 >400 >400 >400 >400

Shrinkage Moisture Content (%) 29.8 28.6 26.2 30.5 29.5

Shrinkage (%) 5.0 4.3 4.2 5.0 4.4

Swell Moisture Content Before (%) 26.1 27.5 25.7 33.2 30.1

Swell Moisture Content After (%) 31.4 30.9 28.7 36.7 37.3

Swell (%) 0.2 1.3 -0.0 0.3 0.7

Shrink Swell Index Iss (%) 2.8 2.8 2.3 2.9 2.7

Visual Description Silty Clay Silty Clay Silty Clay Silty Clay Silty Clay

Cracking FR SC SC SC SC

Crumbling  No  No  No  No  No

Remarks ** ** ** ** **

Shrink Swell Index (Iss) reported as the percentage vertical strain per pF change in suction.

Cracking Terminology: UC Uncracked, SC Slightly Cracked, MC Moderately Cracked, HC Highly Cracked, FR Fragmented.

NATA Accreditation does not cover the performance of pocket penetrometer readings.

Report Number: 209310.05-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled.
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Material Test Report

Report Number: 209310.05-1

Issue Number: 1

Date Issued: 12/09/2025

Client: Bird In The Hand 2 Pty Ltd

Suite 103, 2 Miami Key, Broadbeach QLD

Contact: Massimo Raniolo

Project Number: 209310.05

Project Name: The Sanctuary Stage 7

Project Location: Brush Cherry Boulevard, Thrumster NSW

Work Request: 17955

Date Sampled: 28/08/2025

Dates Tested: 29/08/2025 - 11/09/2025

Sampling Method: Sampled by Engineering Department

The results apply to the sample as received

Location: Brush Cherry Boulevard, Thrumster

Douglas Partners Pty Ltd

Port Macquarie Laboratory

Unit 2, 32 Geebung Drive Port Macquarie NSW 2444

Phone: (02) 6581 5992

Email: luke.hetherington@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Luke Hetherington

Laboratory Manager

Laboratory Accreditation Number: 828

Shrink Swell Index AS 1289 7.1.1 & 2.1.1

Sample Number PM-17955F PM-17955G PM-17955H PM-17955I PM-17955J

Date Sampled 28/08/2025 28/08/2025 28/08/2025 28/08/2025 28/08/2025

Date Tested 01/09/2025 09/09/2025 09/09/2025 09/09/2025 11/09/2025

Material Source U50 U50 U50 U50 U50

Sample Location BH 8
(0.5 - 0.8)

BH 11
(0.5 - 0.8)

BH 13
(0.5 - 0.8)

BH 14
(0.5 - 0.8)

BH 16
(0.5 - 0.8)

Inert Material Estimate (%) 1 1 1 2 1

Pocket Penetrometer before (kPa) >400 >400 >400 >400 >400

Pocket Penetrometer after (kPa) >400 >400 >400 300 350

Shrinkage Moisture Content (%) 29.7 30.2 24.6 26.6 31.4

Shrinkage (%) 5.3 2.5 1.5 2.6 3.8

Swell Moisture Content Before (%) 27.8 30.9 24.6 25.6 31.3

Swell Moisture Content After (%) 34.4 36.2 24.4 33.4 33.3

Swell (%) 0.4 -0.1 0.2 0.7 0.8

Shrink Swell Index Iss (%) 3.0 1.4 0.9 1.6 2.3

Visual Description Silty Clay Silty Clay Silty Clay Silty Clay Silty Clay

Cracking SC MC MC MC SC

Crumbling  No  No  No  No  No

Remarks ** ** ** ** **

Shrink Swell Index (Iss) reported as the percentage vertical strain per pF change in suction.

Cracking Terminology: UC Uncracked, SC Slightly Cracked, MC Moderately Cracked, HC Highly Cracked, FR Fragmented.

NATA Accreditation does not cover the performance of pocket penetrometer readings.

Report Number: 209310.05-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled.
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Appendix D 
 

Drawing 1:  Test Location Plan 
 




	1. Introduction
	2. Site description
	3. Published geology
	4. Fill placement and testing
	4.1 2022 Earthworks
	4.2 2025 Earthworks

	5. Field work
	5.1 Field work methods
	5.2 Field work results

	6. Laboratory testing
	7. Comments
	8. References
	9. Limitations
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

