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LIMITATIONS AND GENERAL NOTES

LIMITATIONS

The report was prepared in accordance with the scope agreed between Development Risk Management Pty Ltd (DRM) and the client. The 
scope of services was agreed to with due consideration of a range of factors including time, budget, access and site constraints. The report 
is provided for the specific purpose as described in the report. The report may not contain sufficient information for purposes other than 

that described in the report.

The information in this report is considered accurate at the date of issue.

In preparing the report, DRM has relied upon information provided by the Client and/or their Agents. Such data may include surveys, 
analyses, designs, maps and plans. DRM has not verified the accuracy or completeness of the data except as stated in this report.

The contents of this document are and remain the intellectual property of DRM. This document should only be used for the purpose for 
which it was commissioned and should not be used for other purposes or by other parties, unless expressly authorised by DRM. This report 

shall not be reproduced either totally or in part without the permission of DRM. Where information from this report is to be included in 
contract documents or engineering specification for the project, the entire report should be included in order to minimise the likelihood of 

misinterpretation.

Unless otherwise stated, the report, or sections of the report, should not be used as part of a specification for a project, without review 
and agreement by DRM.

The report must be read in its entirety and should be kept in its entirety without separation of individual pages or section or attachments.

DRM cannot be held responsible for interpretations or conclusions from review by others of this report or test data, which are not 
otherwise supported by an expressed statement, interpretation, outcome or conclusion stated in this report.

GENERAL NOTES

Geotechnical and environmental reporting relies on the interpretation of factual information based on judgment and opinion and is far less 
exact than other engineering or design disciplines due to a range of uncertainties and variabilities. Geotechnical and environmental reports 
are for a specific purpose, development and site as described in the report and may not contain sufficient information for other purposes, 

developments or sites (including adjacent sites) other than that described in the report.

Subsurface conditions can change with time and can vary between test locations. Therefore, actual conditions in areas not sampled may 
differ from those predicted since no subsurface investigation, no matter how comprehensive, can reveal all subsurface details and 

anomalies. Anthropogenic impact and natural causes can also affect subsurface conditions and thus the continuing adequacy of these 
reports. Seasonal variations can also affect subsurface conditions. DRM should be kept informed of any such events and should be retained 

to identify variances, conduct additional tests if required, and recommend solutions to problems encountered on site.

Data obtained from nominated discrete locations, subsequent laboratory testing and empirical or external sources are interpreted by 
trained professionals in order to provide an opinion about overall site conditions, their likely impact with respect to the report purpose and 

recommended actions in accordance with any relevant industry standards, guidelines or procedures.
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1 Introduction 

As requested, Core Geotech Pty Ltd (CG) has carried out a geotechnical investigation of a part 

of the site located at 221-227 & 289-311 Luddenham Road, Orchard Hills NSW which is being 

considered for the construction of three flood storage basins as a part of the proposed future 

Alspec Industrial Business Park. 

The geotechnical investigation comprised site inspection, non-intrusive and intrusive site 

investigations followed by laboratory testing of selected samples, engineering analysis and 

reporting for the proposed basins.  

Details of the work undertaken, and the results obtained are presented in this report, together 

with comments relating to engineering design and construction practice. Comments are also 

provided on the need for further geotechnical investigations that are required when the project 

progresses to the development application stage. 

The scope of work and associated terms and conditions of our engagement were detailed in 

our services proposal letter QU24-0154 Rev 0 dated 5 March 2024. 

2 Scope of Works 

As detailed in our proposal letter, the instructed scope of work to be conducted by CG was 

defined as follows: 

• Desktop study of available information relevant to the proposed development; 

• Arrange and execute a geotechnical Site Investigation (SI); 

• Review of all the data relevant to existing subsurface information and the proposed project; 

• Details and descriptions of the existing subsoil strata with laboratory test results; and 

• Comments and recommendations on plasticity characteristics of in situ soils, erodibility, 

salinity and soil/rock aggressivity. 

3 Project Description  

Based on the supplied information, it is understood that the proposed project involve excavation 

of three (3) flood storage basins (1, 2 and 3) near the northwest boundary of the site. The depth 

of excavation ranges from 2m to 4m below the existing surface grade. CG understands that the 

Client wishes to use the material excavated from the basins to fill the low-lying areas of the site 

during the bulk cut/fill earthworks stage. The proposed location of three (3) flood storage basins 

is shown in Figure 1 below. 

 

Figure 1: A Master plan showing the flood storage basins 
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4 Site Description 

The proposed site is irregular in shape and located on the west of Luddenham Road. The site 

is bounded to the north by Patons lane, to the south by rural residential properties, to the east 

by Luddenham Road and to the west by an under construction north south rail track. The site 

includes an electrical easement on the northwest side. The area within the proposed basins 

was generally vacant and the vegetation comprises naturally occurring grass and shrubs. Two 

dams were observed within and near the footprints of the basins. One Dam covers only a small 

northern area of basin 1 and the second dam covers a small portion of basin 2 near the eastern 

side. 

Based on the Six map NSW topographic map the general direction of the slope is northeast 

facing. However, by visual observation the site has an undulating terrain throughout, with a part 

of the site trending slope of 1° to 2⁰ to toward the northwest and southwest boundary. 

The surface soils generally comprise silty sand/sandy silt topsoil. Site photography is shown in 

Appendix E.   

5 Fieldwork 

Fieldwork was carried out on 18 March 2024 which included drilling twelve (12) boreholes 

(BH01 to BH12) to a termination depth ranging from 3.0m to 4.0m using a Ute mounted drilling 

rig fitted with 110mm diameter solid flight auger attachment. In conjunction with the borehole 

drilling, DRM excavated twenty-two (22) test pits (TP01 to TP22) using a 30-tonne excavator 

fitted with 1.0m wide bucket attachment. 

Disturbed samples were collected, labelled and sent to a NATA Accredited laboratories with 

Chain of Custody (COC) documentation. 

The field investigation was carried out in the presence of a Principal Geotechnical Engineer and 

a Geotechnical Engineer from CG who selected borehole locations, carried out sampling and 

prepared borehole logs. A site plans showing the borehole and test pit locations (Ref. CG24-

0297-1) and logs are attached in Appendix B and C respectively. 

6 Laboratory Testing 

Laboratory testing was carried out generally in accordance with Australian Standards. All 

testing was scheduled by CG and carried out by ALS, Benchmark Geotechnical and STS 

Geotechnics Pty Ltd, NATA Accredited Testing Laboratories.  

The extent of testing carried out to provide the geotechnical parameters required for this study 

is as follows: 

• Four (4) samples California Bearing Ratio (CBR) and Shrink/Swell index test; 

• Six (6) samples for Atterberg Limit and Linear Shrinkage test; 

• Nine (9) samples for Aggressivity Suite to aid in assessment of exposure classification of in 

situ soils to concrete and steel members; 

• Ten (10) samples for Exchangeable Sodium Percentage (ESP); 

• Thirteen (13) samples for Field Moisture Content test; and 

• Forty-six (46) samples for Electrical Conductivity and pH tests. 
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7 Ground Model 

7.1 Soil Landscape 

The NSW Environment & Heritage eSPADE web application identifies the soil landscape of 

basin 1 and 3 is underlain by South Creek (sc) alluvial soils and of basin 2 is Blacktown (bt) 

residual.  

The South Creek (sc) alluvial soil landscape is characterised by: 

Landscape – floodplains, valley flats and drainage depressions of the channels on the 

Cumberland Plain. Usually flat with incised channels; mainly cleared. 

Soils – often very deep layered sediments over bedrock or relict soils. Where pedogenesis has 

occurred Structured Plastic Clays or Structured Loams in and immediately adjacent to drainage 

lines; Red and Yellow Podzolic Soils are most common terraces with small areas of Structured 

Grey Clays, leached clays and Yellow Solodic Soils.  

Limitations – flood hazard, seasonal waterlogging, localised permanently high watertables, 

localised water erosion hazard, localised surface movement potential. 

The Blacktown (bt) residual soil landscape is characterised by: 

Landscape - gently undulating rises on Wianamatta Group shales. Local relief to 30m, slopes 

usually >5%. Broad rounded crests and ridges with gently inclined slopes. Cleared Eucalypt 

woodland and tall open forest (dry schlerophyll forest). 

Soils - shallow to moderately deep (>100 cm) hardsetting mottled texture contrast soils, Red 

and Brown Podzolic Soils on crests grading to Yellow Podzolic Soils on lower slopes and in 

drainage lines. 

Limitations - localised seasonal waterlogging, localised water erosion hazard, moderately 

reactive highly plastic subsoil, localised surface movement potential. 

7.2 Geology 

In reference to Penrith 1:100,000 Geological Series Sheet 9030 (Edition 1) 1991 by Geological 

Survey of NSW Department of Mineral Resources the site to the northwest is underlain by 

Quaternary Alluvial soils and to the east is underlain by Triassic Middle-aged geology 

Wianamatta Group Rw (undifferentiated) Bringelly Shale (Rwb) which comprises shale, 

carbonaceous claystone, claystone, laminate, fine to medium grained lithic sandstone, rare coal 

and tuff. 

7.3 Subsurface Conditions 

The ground conditions encountered and inferred from the investigation were considered to be 

generally consistent with the published geology for the area and can be summarised according 

to the following subsurface sequence: 

Table 1: Summary of subsurface profile encountered in BH01 to BH12, TP01, TP12, TP15 and TP22 

Layer  Description Depth to the base 

of layer (m) 

Fill Silty SAND, fine grained sand, low plasticity fines, moisture condition 

= plastic limit (only BH02)  

  0.2 

Topsoil Silty SAND/Silty Gravelly SAND/Sandy SILT, low plasticity, dark grey, 

trace fine to medium grained gravel, moisture condition < plastic limit  

  0.2 – 0.3 

Alluvium SILT/CLAY/Sandy Silty CLAY/Sandy CLAY, medium to high plasticity,  
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Table 1: Summary of subsurface profile encountered in BH01 to BH12, TP01, TP12, TP15 and TP22 

Layer  Description Depth to the base 

of layer (m) 

brown, grey yellow. moisture Condition ≥plastic limit 

  >3.0 

‘Probable’ 

Residual 

CLAY/Silty Sandy CLAY, medium to high plasticity, grey pale red 

brown with fine to medium grained sand, moisture condition < plastic 

limit (only BH10, BH11 and BH12)  

  >4.0 

It should be noted that the depths and layer thickness provided in Table 1 are based on the 

subsurface conditions as observed at the investigation locations and may not be a 

representative of the entire site. 

7.4 Groundwater 

No free groundwater was encountered during the geotechnical investigation. However, it is 

pointed out that standing groundwater and seepages may fluctuate with variations in rainfall, 

temperature and other factors. No longer term groundwater monitoring has been carried out. 

8 Laboratory Test Results 

8.1 FMC and Atterberg Limit, Linear Shrinkage and Shrink Swell 

Field Moisture Content (FMC) of soil samples tested ranged from 13.5% to 25.0% and liquid 

limit recorded ranged from 40% to 70%. The linear shrinkage ranged from 12.5% to 20.0% 

indicating medium to high plasticity soils and of similar reactivity. Shrink/swell index values 

ranged from 0.6% to 2.9%. A summary of laboratory test results including field moisture 

content, Atterberg Limit, Shrinkage and Shrink/Swell index tests is presented in Table 2 below.  

Table 2: Summary of FMC and Atterberg Limit, Linear Shrinkage and Shrink Swell Test Results 

BH/TP  

No. 

Depth (m) Material 

Description 

FMC  

(%) 

LL  

(%) 

PI  

(%) 

LS  

(%) 

SS  

(%) 

TP01 0.9 – 1.0 Silt 13.5 - - - - 

TP01 1.9 – 2.0 Silty Clay 13.5     

TP12 1.5 – 1.7 Sandy Clay 18.9 40 27 12.5 - 

TP15 0.8 – 1.0 Clay 14.9 - - - - 

TP22 0.8 – 1.0 Clay 23.2 - - - - 

BH02 0.3 Silty Clay - 63 48 20.0 - 

BH02 1.7 – 1.9 Clay 25.0 - - - - 

BH03 1.5 – 1.8 Clay  - - - 0.6 

BH03 1.2 – 1.5 Clay 17.3 45 31 15.0 - 

BH06 2.0 – 2.3 Clay - - - - 0.7 

BH07 1.3 – 1.5 Clay 21.3 - - - - 

BH08 1.5 – 1.8 Clay - - - - 1.0 

BH09 1.3 – 1.5 Clay 18.4 50 36 16.5 - 

BH10 1.6 – 1.8 Clay 22.4 69 51 18.5 - 

BH11 1.0 – 1.3 Clay - - - - 2.9 

BH11 2.0 – 2.5 Clay 22.7 70 53 20.0 - 

BH12 1.0 – 1.4 Silty Sandy Clay 15.7 - - - - 

BH12 2.5 – 2.8 Silty Clay/Clay 16.9 - - - - 

BH12 3.5 Silty Clay/Clay 19.0 - - - - 
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Table 2: Summary of FMC and Atterberg Limit, Linear Shrinkage and Shrink Swell Test Results 

BH/TP  

No. 

Depth (m) Material 

Description 

FMC  

(%) 

LL  

(%) 

PI  

(%) 

LS  

(%) 

SS  

(%) 

Note: FMC – Field Moisture Content, LL – Liquid Limit, PI – Plasticity Index and LS – Linear Shrinkage 

8.2 California Bearing Ratio (CBR)  

Four (4) bulk samples were collected from to aid in assessment of strength of in situ soils. The 

FMC and CBR test results are shown in Table 3. 

Table 3: A summary of FMC and CBR Test Results 

TP No. Depth 

(m) 

Material Description/Origin FMC 

(%) 

OMC  

(%) 

Swell 

(%) 

MDD  

(t/m³) 

CBR  

(%) 

TP01 0.9 – 1.0 Silt/Alluvium 13.5 16.0 3.5 1.84 3.0 

TP12 1.5 – 1.7 Sandy Clay/Alluvium 18.9 15.0 2.0 1.82 7.0 

TP15 0.8 – 1.0 Clay/Alluvium 14.9 17.0 2.0 1.77 8.0 

TP22 0.8 – 1.0 Clay/Alluvium 23.2 22.5 2.5 1.65 5.0 

Note: FMC – Field Moisture Content, OMC – Optimum Moisture Content, MDD – Maximum Dry Density,  

CBR – California Bearing Ratio 

8.3 Aggressivity  

Nine (9) soil samples were collected from the selected boreholes to test for aggressivity suite to 

assess the exposure classification of in situ soils to buried concrete and steel members. The 

results of the laboratory testing are summarised in Table 4 below. 

Table 4: Summary of FMC and Aggressivity test  

BH 

No. 

Depth  

(m) 

Material 

Description/Origin 

FMC 

(%) 

pH Conductivity 

µS/cm 

Resistivity 

Ohm.cm 

Chloride, 

Cl- 

(ppm) 

Sulphate, 

SO4- 

(ppm) 

BH01 0.3 – 0.5 Clay/Alluvium 16.3 6.1 110 9090 20 180 

BH02 0.8 – 1.0 Silty Clay 11.4 8.1 189 5290 60 140 

BH04 0.8 – 1.0 Clay/Alluvium 14.7 5.9 856 1170 1470 340 

BH05 1.7 – 1.9 Clay/Alluvium 22.1 6.5 767 1300 1430 210 

BH06 1.3 – 1.5 Clay/Alluvium 13.1 6.0 850 1180 1410 180 

BH07 2.0 – 2.2 Sandy Clay/Alluvium 14.1 8.6 639 1560 1050 80 

BH10 0.8 – 1.0 Clay/’Probable’ Residual 12.8 5.1 399 2510 550 330 

BH11 0.7 – 0.9 Clay/’Probable’ Residual 14.8 5.5 314 3180 180 240 

BH12 3.8 – 4.0 Clay/’Probable’ Residual 13.0 7.9 421 2380 660 140 

Note: FMC – Field Moisture Content 

8.4 Salinity Rating and Exposure Classification 

Forty-Six (46) samples were collected to assess the salinity rating and exposure classification 

of in situ soils. A summary Electrical Conductivity and pH test results are shown in Table 5. 

Table 5: Summary of Salinity Rating and Exposure Classification 

BH/TP  

No. 

Depth 

(m) 

Material 

Description 

Conductivity 

µS/cm 

Multiplication 

Factor 

Ece Salinity 

Rating 

pH Exposure 

Classification 

BH01 0.3 – 0.5 Clay 110 8 0.88 NS 6.1 A1 

BH01 1.3 – 1.5 Sandy Silty Clay 669 9 6.02 MS 6.9 A1 

BH02 0.8 – 1.0 Silty Clay 189 8 1.51 NS 8.1 A1 

BH02 1.8 – 2.0 Clay 654 8 5.23 MS 8.2 A1 
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Table 5: Summary of Salinity Rating and Exposure Classification 

BH/TP  

No. 

Depth 

(m) 

Material 

Description 

Conductivity 

µS/cm 

Multiplication 

Factor 

Ece Salinity 

Rating 

pH Exposure 

Classification 

BH03 0.5 Silty Sandy Clay 224 9 2.02 SS 5.8 A1 

BH03 2.0 Clay 209 8 1.67 NS 6.6 A1 

BH03 3.0 Silty Gravelly Clay 176 9 1.58 NS 6.9 A1 

BH04 0.8 – 1.0 Clay 856 7 5.99 MS 5.9 A1 

BH04 1.8 – 2.0 Clay 643 7 4.50 MS 7.3 A1 

BH05 0.5 – 0.7 Clay 755 7 5.29 MS 5.7 A1 

BH05 1.7 – 1.9 Clay 767 7 5.37 MS 6.5 A1 

BH06 0.6 – 0.8 Clay 251 7 1.76 NS 5.6 A1 

BH06 1.3 – 1.5 Clay 850 7 5.95 MS 6.0 A1 

BH07 0.8 – 1.0 Clay 256 7 1.79 NS 5.8 A1 

BH07 2.0 – 2.2 Sandy Clay 639 8 5.11 MS 8.6 A1 

BH07 2.8 – 3.0 Sandy Clay 492 8 3.94 SS 8.1 A1 

BH09 0.5 – 0.7 Clay 441 7 3.09 SS 5.6 A1 

BH09 1.5 – 1.7 Clay/Sandy Clay 824 9 7.42 MS 6.1 A1 

BH10 0.8 – 1.0 Clay 399 7 2.79 SS 5.1 A2 

BH10 2.3 – 2.5 Clay 584 7 4.09 MS 8.2 A1 

BH11 0.7 – 0.9 Clay 314 7 2.20 SS 5.5 A2 

BH11 1.7 – 2.0 Clay 885 7 6.20 MS 5.0 A2 

BH11 3.1 – 3.3 Clay 759 7 5.31 MS 6.4 A1 

BH11 3.8 – 4.0 Clay 784 7 5.49 MS 6.3 A1 

BH12 0.7 – 0.8 Silty Sandy Clay 95 9 0.86 NS 5.6 A1 

BH12 1.7 – 1.9 Silty Clay/Clay 61 8 0.49 NS 5.6 A1 

BH12 2.7 – 2.9 Silty Clay/Clay 147 8 1.18 NS 8.0 A1 

BH12 3.8 – 4.0 Silty Clay/Clay 421 8 3.37 SS 7.9 A1 

TP01 0.8 – 1.0 Clay 117 7 0.82 NS 5.9 A1 

TP01 1.8 – 2.0 Clay 219 7 1.53 NS 6.1 A1 

TP03 1.3 – 1.5 Clay 632 7 4.42 MS 5.3 A2 

TP03 1.8 – 2.0 Clay 491 7 3.44 SS 6.5 A1 

TP08 0.8 – 1.0 Clay 803 7 5.62 MS 5.7 A1 

TP08 1.8 – 2.0 Clay 853 7 5.97 MS 6.5 A1 

TP09 0.8 – 1.0 Clay 834 7 5.84 MS 5.3 A2 

TP09 1.8 – 2.0 Clay 980 7 6.86 MS 5.2 A2 

TP12 0.8 – 1.0 Clay 482 7 3.37 SS 7.7 A1 

TP12 1.8 – 2.0 Clay 622 7 4.35 MS 7.7 A1 

TP15 0.8 – 1.0 Clay 52 7 0.36 NS 6.7 A1 

TP15 1.8 – 2.0 Clay 289 7 2.02 SS 7.7 A1 

TP16 0.8 – 1.0 Clay 398 7 2.79 SS 5.1 A2 

TP16 1.8 – 2.0 Clay 434 7 3.04 SS 5.8 A1 

TP19 0.8 – 1.0 Clay 631 7 4.42 MS 5.6 A1 

TP19 1.8 – 2.0 Clay 792 7 5.54 MS 5.8 A1 

TP22 0.8 – 1.0 Clay 455 7 3.19 SS 5.0 A2 

TP22 1.8 – 2.0 Clay 522 7 3.65 SS 4.9 A2 
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8.5 Exchangeable Cation 

During fieldwork, a total of nine (9) soil samples were collected for chemical testing in a NATA 

accredited laboratory called ALS for erodibility properties. The laboratory test results are 

summarised below in Table 6: 

Table 6: Summary of Exchangeable Cation Test Results 

BH No. Depth 

(m) 

Material Description/Origin CEC 

meq/100g 

ESP 

meq/100g % 

BH01 1.3 – 1.5 Sandy Silty Clay/Alluvium 1.8 0.4 22.4 

BH03 2.0 Clay/Alluvium 9.0 2.6 29.1 

BH05 0.5 – 0.7 Clay/Alluvium 4.6 1.1 24.4 

BH06 0.6 – 0.8 Clay/Alluvium 13.5 2.9 21.9 

BH09 0.5 – 0.7 Clay/Alluvium 8.2 1.7 21.1 

BH10 2.3 – 2.5 Clay/Alluvium 11.8 5.2 43.9 

BH11 1.7 – 2.0 Clay/Alluvium 10.8 2.6 24.0 

BH11 3.8 – 4.0 Clay/’Probable’ Residual 8.9 2.2 24.9 

BH12 2.7 – 2.9 Silty Clay/’Probable’ Residual 11.5 3.5 30.0 

BH12 3.8 – 4.0 Silty Clay/’Probable’ Residual 6.6 2.6 38.9 

The laboratory test results are attached in Appendix D. 

9 Geotechnical Discussion and Recommendations 

9.1 General 

In majority of the boreholes, the subsurface profile generally comprises sandy silty clay/sandy 

clay alluvial soils up to the termination depth of the boreholes. Only in three boreholes (BH10 to 

BH12) ‘probable’ residual clay soils were observed at the time of borehole drilling.  

9.2 Excavation Conditions 

The depth of excavation to achieve the proposed design levels of basin will vary across the site 

due to variations in existing surface levels.  

Based on the subsurface profile encountered up to the termination depth of the boreholes, the 

excavation below the existing surface grade is expected to be through alluvial and ‘probable’ 

residual clay soils. Excavation of such soils should be readily achieved using conventional 

earthmoving equipment. 

9.3 Plasticity Characteristics  

During fieldwork, a total of six (6) Atterberg Limit with Linear Shrinkage and six (6) Shrink/Swell 

samples were collected from the selected boreholes and test pits. The recorded test results 

indicate that natural clayey soils are generally medium to high plasticity with pockets of low 

plasticity clays. Hence the natural soils are likely to be moderately to highly reactive.  

Based on the existing subsurface conditions and laboratory test results, it is expected that the 

future industrial lots filled with such soils will be classified as Class “H1” and Class “H2” in 

accordance with AS2870-2011 “Residential slabs and footings”.   

9.4 Subgrade CBR Design 

During fieldwork, a total of four (4) samples were collected for soaked California Bearing Ratio 

(CBR) tests from the selected test pits within the proposed footprints of three basins. The CBR 

tests were conducted on samples compacted to 100% standard dry density with optimum 

moisture content and soaked for four days in a NATA accredited laboratory called Benchmark 
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Geotechnical Pty Ltd. The CBR value ranges between 3.0% to 8.0% with an average of 5.5%. 

The swell was recorded ranging from 2.0% to 3.5%.  

Based on the CBR test results swell values, if the excavated material is used for filling under 

the proposed roads, it has the capacity to achieve a design CBR of 3%. 

9.5 Erodibility Assessment 

Erosion is the detachment and movement of soil materials. Depending on the local landscape 

and weather condition, erosion could be very slow or rapid. Susceptibility of soils to erosion 

depends on dispersivity (and sodicity) of soils. Soil dispersivity is generally assessed by 

conducting chemical test such as Exchangeable Sodium Percentage (ESP), sodium Absorption 

Ratio (SAR) and physical tests such as Emerson Class, Dispersion Percentage. It should be 

noted that assessment of soil dispersivity based on these methods might differ from each other.  

For the proposed work, only ESP for representative soil samples were determined. Soils with 

ESP values of 5% or more are considered sodic and those with ESP more than 15% are 

considered highly sodic. Sodic soils are susceptible to excessive erosion. 

ESP values for ten (10) representative soil samples are presented in table 6 and indicate ESP 

values of 21.1% to 43.9%. Therefore, it is our assessment that the in-situ soils are dispersive 

and susceptible to excessive erosion.  

While ESP is one of the important factors in assessment of the potential for erosion, the 

presence of calcium and magnesium cations can reduce the  erosion p[potential in clay soils 

with high Cation Exchange capacity. 

9.6 Salinity Assessment 

Salinity refers to the presence of excess salt in the environment, either in soil or water. Salinity 

is a serious problem for any development due to the many environmental, economic and social 

impacts.  

Soil salinity was assessed based on electrical conductivity (EC) of 1:5 by mass soil: water 

suspension and multiplying by a factor depending upon textural classification of soil to assess 

the electrical conductivity of pore water within the soil mass when it is saturated (ECe). A 

salinity scale adopted in the Salinity WSROC Code of Practice was used for salinity rating.  The 

salinity scale adopted is presented in the Table 7 below: 

Table 7: Salinity classification  

Salinity Classification ECe dS/m 

Non Saline (NS) <2 

Slightly Saline (SS) 2 to 3.99 

Moderately Saline (MS) 4 to 7.99 

Highly Saline (HS) 8 to 15.99 

Very Saline (VS) >16 

Electrical Conductivity (EC) values for forty-six (46) representative soils samples recovered 

from the area within the proposed basins are summarised in table 5. 

For the nature of soils encountered across the investigated area, multiplying factor ranging from 

7 to 9 is considered to be appropriate. Therefore, Corrected Electrical Conductivity (ECe) for 

the soils across the site is anticipated to vary from 0.36dS/m to 7.42dS/m. Out of forty-six (46) 

samples tested, 25 samples (i.e. 54%) shows ECe values of less than 4.0dS/m and 21 samples 

(i.e 46%) shows ECe values ranging between 4.0dS/m and 8.0dS/m. No sample show ECe 

values of more than 8.0dS/m. 

Therefore, it is our assessment that the soils to be excavated for the basins would be non-

saline to moderately saline. Most of the moderately saline soils are located generally below 
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0.8m depth. Therefore, excavation for the proposed basins should follow proper saline Soil 

Management Plan (SMP). 

9.7 Aggressivity  

Based on the aggressivity test results, a ‘non-aggressive’ exposure classification for concrete 

piles in accordance with Table 6.4.2 (C) in AS2159-2009 and a ‘non-aggressive’ exposure 

classification for steel piles in accordance with Table 6.5.2 (C) in AS2159- 2009 ‘Piling – Design 

and Construction’ is applicable. This classification is for low permeability soils (type B). 

Therefore, we recommend use of construction materials, such as concrete and steel that are 

appropriate to assessed aggressivity. 

9.8 Soil Management Plan 

The soils to be excavated for the basins are generally susceptible to erosion and it could be a 

main concern for the area where such soils to be placed. About 56% of tested samples were 

moderately saline soils. Therefore, we recommend that the soil management plan should 

minimise impacts of erosion and possible soil salinity. 

The following should be considered in developing a Soil Management Plan: 

• Minimise erosion and sediment loss before, during and after construction; 

• Minimise water pollution due to erosion, siltation, and sedimentation; and  

• Reduce and manage salinity within the site so that impacts on future structures (including 

buildings, roads etc.) are minimised and acceptable. 

We recommend the following as part of the Soil Management Plan during earthworks to 

manage impacts from erosion and saline soils: 

• We anticipate that material to be excavated from the basin to be used for fill operations for 

construction of building platform, preparation of road subgrade and filling of other low-lying 

areas. We recommend avoiding exposure of moderately saline soils and use such soils for 

filling only below 1.0m depth of the design levels of roads and building platforms. In case 

the moderately saline soils  to be used within 1m of the finished level, appropriate salinity 

and erosion management techniques such as mixing with lime and implementing other 

remedial measures would be required. (Refer below);  

• Appropriate batter slopes for fill embankment should be adopted to prevent erosion and 

scouring. Where excavated material is used for filling then construct a V-drain behind the 

crest of all fill batters slopes to divert water away from the slope face. It can be an option to 

provide a secured turf overlay, deep rooted vegetation cover or shotcreting to guard 

against erosion on the fill batters made from the excavated material; 

• Utilise native and deep-rooted plants to minimise soil erosion. Where vegetation cover is 

not adequate to control erosion, improve soil resistance to erosion by stabilising dispersive 

soils with hydrated lime and gypsum. Exact proportions of lime and gypsum to be used 

can be determined on the basis of laboratory testing, but for preliminary planning purposes 

we suggest about 1% to 2% of lime or gypsum; 

• In the areas where the excavated material is used for filling then a special consideration 

must be given to the design, bedding of pipework for stormwater and other services, as the 

insitu soils are generally ‘erodible’ or ‘dispersive’. It is recommended rubber-ring jointed 

pipes be used. Special types of ‘pipe-bedding’ (eg clean coarse sand) may also be 

required;  

• As the insitu soil was found to be sodic, therefore unstable in the presence of water 

resulting in tunnelling. Construction of infrastructures should include adequate compaction 
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of service trenches and construction of cut-off walls to prevent migration of fines and 

prevent breakdown of soil structures; 

• Erosion and sediment control plans must be developed and implemented by the 

earthworks contractors, in accordance with recommendations provided by the NSW 

Department of Housing (Blue Book). All sediment and erosion controls proposed by the 

Erosion and Sediment Control Plan are to be installed prior to commencement of any 

construction works; 

• Retaining walls for fill slopes, where required, should be provided with adequate and 

appropriate drainage; and 

• If required, a post site works salinity assessment to confirm salinity and aggressivity of the 

completed industrial lots can be carried out on completion of all site works; 

10 Reference 

1. AS1726-2017, “Geotechnical Site Investigation”. 

2. AS2870-2011, “Residential slabs and footings”. 

3. AS2159-2009, “Piling – Design and installation”. 
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5. Penrith 1:100,000 Geological Series Sheet 9030 (Edition 1) 1991. 

6. NSW department of Housing, managing Urban Stormwater, Soils and Construction, 4th 

Edition, March 2004. 

7. Department of Land and Water Conservation , NSW, Site Investigation for Urban 

salinity (2002) 
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11 Closure 

This report has been prepared for Development Risk Management Pty Ltd in accordance with 

CG’s proposal dated 5 March 2024 (Ref. QU24-0154 Rev 0) under CG’s Terms of 

Engagement.  

The report is provided for the exclusive use of Development Risk Management Pty Ltd for the 

specific development and purpose as described in the report. The report may not contain 

sufficient information for developments or purposes other than that described in the report.   

The information in this report is considered accurate at the date of issue with regard to the 

current conditions of the site. The conclusions drawn in the report are based on interpolation 

between boreholes and test pits. Conditions can vary between test locations that cannot be 

explicitly defined or inferred by investigation. 

The report, or sections of the report, should not be used as part of a specification for a project, 

without review and agreement by CG, as the report has been written as advice and opinion 

rather than instructions for construction.  

The report must be read in conjunction with the attached Information Sheets and any other 

explanatory notes and should be kept in its entirety without separation of individual pages or 

sections. CG cannot be held responsible for interpretations or conclusions from review by 

others of this report or test data, which are not otherwise supported by an expressed statement, 

interpretation, outcome or conclusion stated in this report. In preparing the report CG has 

necessarily relied upon information provided by the client and/or their agents.  

This report has been prepared to advise on causes of distress and to suggest methods of 

remediation and should not be used for any litigation matters as the scope of work did not 

include such litigation objectives. 

This report must be read in conjunction with the attached Information Sheets and any other 

explanatory notes.  

We trust these comments are sufficient to meet your present requirements. Please do not 

hesitate to contact the undersigned should you have any queries. 

 

For and on behalf of 

Core Geotech Pty Ltd 

 

Report prepared by:      

 

  

Raj Singh 

Principal Geotechnical Engineer  

MIEAust CPEng NER  

(Membership No. 3428360) 
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Information About This Report  
  
Limitations 

Scope of Services: The report has been prepared in accordance with the scope of services set out in CG’s Proposal 

under CG’s Terms of Engagement, or as otherwise agreed with the client. The scope of services may have been limited 

and/or amended by a range of factors including time, budget, access and site constraints. 

Specific Purpose: The report is provided for the specific development and purpose as described in the report. The 

report may not contain sufficient information for developments or purposes other than that described in the report. 

Currency of Information: The information in this report is considered accurate at the date of issue with regard to the 

current conditions of the site. 

Reliance on Information: In preparing the report CG has necessarily relied upon information provided by the Client 

and/or their Agents. Such data may include surveys, analyses, designs, maps and plans. CG has not verified the 

accuracy or completeness of the data except as stated in this report. 

Copyright and Reproductions: The contents of this documents are and remain the intellectual property of CG. This 

document should only be used for the purpose for which it was commissioned and should not be used for other projects 

or by a third party. This report shall not be reproduced either totally or in part without the permission of CG. Where 

information from this report is to be included in contract documents or engineering specification for the project, the 

entire report should be included in order to minimise the likelihood of misinterpretation. 

Construction Specifications: Unless otherwise stated, the report, or sections of the report, should not be used as part 

of a specification for a project, without review and agreement by CG. 

Report Should Not be Separated: The report must be read in conjunction with the attached information Sheets and 

any other explanatory notes and should be kept in its entirely without separation of individual pages or sections. 

Review by Others: CG cannot be held responsible for interpretation or conclusions from review by others of this report 

or test data, which are not otherwise supported by an expressed statement, interpretation, outcome or conclusion 

stated in this report. 

GENERAL NOTES 

Geotechnical Reporting: Geotechnical reporting relies on the interpretation of factual information based on judgment 

and opinion and is far less exact than other engineering or design disciplines. Geotechnical reports are for a specific 

purpose, development and site as described in the report and may not contain sufficient information for other purposes, 

developments or sites (including adjacent sites) other than that described in the report. 

Subsurface Conditions: Subsurface conditions can change with time and can vary between test locations. For 

example, the actual interface between the materials may be far more gradual or abrupt than indicated and contaminant 

presence may be affected by spatial and temporal patterns. Therefore, actual conditions in areas not sampled may 

differ from those predicted since no subsurface investigation, no matter how comprehensive, can reveal all subsurface 

details and anomalies. Construction operations at or adjacent to the site and natural events such as floods, 

earthquakes or groundwater fluctuations can also affect subsurface conditions and thus the continuing adequacy of a 

geotechnical report. CG should be kept informed of any such events and should be retained to identify variances, 

conduct additional tests if required, and recommend solutions to problems encountered on site.   

Groundwater: Groundwater levels indicated on borehole and test pit logs are recorded at specific times. Depending on 

ground permeability, measured levels may or may not reflect actual levels if measured over a longer time period. Also, 

groundwater levels and seepage inflows may fluctuate with seasonal and environmental variations and construction 

activities. 

Interpretation of Data: Data obtained from nominated discrete locations, subsequent laboratory testing and empirical 

or external sources are interpreted by trained professionals in order to provide an opinion about overall site conditions, 

their likely impact with respect to the report purpose and recommended actions in accordance with any relevant 

industry standards, guidelines or procedures.  

Soil and Rock Descriptions: Soil and rock descriptions are based on AS 1726 – 2017, using visual and tactile 

assessment except at discrete locations where field and / or laboratory tests have been carried out. Refer to the 

accompanying soil and rock terms sheet for further information. 

Further Advice: CG would be pleased to further discuss how any of the above issues could affect a specific project. We 

would also be pleased to provide further advice or assistance including: 

• Assessment of suitability of designs and construction techniques; 

• Contract documentation and specification; 

• Construction control testing (earthworks, pavement materials, concrete); 

• Construction advice (foundation assessments, excavation support). 
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Appendix B 
Borehole and Test Pit Location Plan 
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Borehole and Test Pit Logs 
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sand and gravel, some seepage at 2.6m depth, moisture condition >plastic limit
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Silty SAND, fine grained sand, low plasticity fines, moisture condition = plastic
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Silty CLAY, high plasticity, brown, moisture condition > plastic limit

CLAY, high plasticity, grey, moisture condition > plastic limit

Silty CLAY, medium to high plasticity, brown grey, fine to medium gravel,
moisture condition > plastic limit
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Silty Sandy CLAY, low plasticity, yellow brown, moisture condition < plastic limit

CLAY, high plasticity, yellow brown becoming grey yellow, some seepage at 2.5m
depth, moisture condition > plastic limit

Silty Gravelly CLAY, low plasticity, grey brown, moisture condition > plastic limit

Borehole BH03 terminated at 3m
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Silty SAND, low plasticity, grey, fine grained, moisture condition = plastic limit

CLAY, high plasticity, red brown, moisture condition > plastic limit

CLAY, medium to high plasticity, grey yellow, trace fine gravel, moisture condition
> plastic limit

CLAY, medium plasticity, grey, fine gravel and sand (slightly wet of optimum),
moisture content > plastic limit
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CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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2153
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SM

CI/CH

CI/CH

CI

Silty SAND, low plasticity, grey, fine grained sand, moisture condition = plastic
limit

CLAY, medium to high plasticity, brown, moisture condition < plastic limit

CLAY, medium to high plasticity, brown grey, fine to medium gravel, moisture
condition > plastic limit

CLAY, medium plasticity, grey mottled brown yellow, trace fine grained sand
(+2% wet of optimum), moisture condition > plastic limit

Borehole BH06 terminated at 3m
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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ALLUVIUM
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CI/CH

CI/CH

Silty SAND, fine grained sand, grey low plasticity, moisture condition = plastic limit

CLAY, medium to high plasticity, brown, moisture condition > plastic limit

Sandy CLAY, medium to high plasticity, grey brown, fine to medium grained sand
(+2% wet of optimum moisture content), moisture condition > plastic limit

Borehole BH07 terminated at 3m
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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CI/CH

CH

CI/CH

CI/CH

Silty SAND, fine to medium grained, grey, low plasticity, moisture condition =
plastic limit

CLAY, medium to high plasticity, yellow brown, moisture condition < plastic limit

CLAY, high plasticity, red brown, moisture condition < plastic limit

CLAY, medium to high plasticity, grey pale yellow, trace fine gravel, moisture
condition < plastic limit

CLAY, medium to high plasticity, brown, trace fine gravel, moisture condition <
plastic limit

Borehole BH08 terminated at 3m
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BOREHOLE NUMBER BH08
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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CH

Silty Clayey SAND, fine to medium grained, brown, low plasticity fines, moisture
condition = plastic limit

CLAY, medium to high plasticity, brown, moisture condition < plastic limit

CLAY, medium to high plasticity, grey yellow, trace fine grained sand, moisture
condition < plastic limit

CLAY/Sandy CLAY, medium plasticity, grey, fine grained, moisture condition >
plastic limit

Gravelly CLAY, medium plasticity, grey, fine to medium gravel, moisture condition
> plastic limit

CLAY, high plasticity, grey with ironstone gravel (red), moisture condition < plastic
limit

Borehole BH09 terminated at 3m
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BOREHOLE NUMBER BH09
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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'PROBABLE' RESIDUAL

SM

CI

CI/CH

CH

Silty SAND, fine to medium grained, grey, low plasticity, moisture condition =
plastic limit

CLAY, medium plasticity, grey mottled brown, moisture condition > plastic limit

CLAY, medium to high plasticity, red, moisture condition < plastic limit

CLAY, high plasticity, grey with ironstone gravel (red), moisture condition < plastic
limit

Borehole BH10 terminated at 3m
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BOREHOLE NUMBER BH10
PAGE  1  OF  1

COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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'PROBABLE' RESIDUAL

SM

CI/CH

CH

CH

CH

CI

Silty SAND, fine to medium grained, grey, low plasticity fines, moisture condition
= plastic limit

CLAY, medium to high plasticity, brown, moisture condition < plastic limit

CLAY, high plasticity, red mottled grey, trace fine gravel, moisture condition <
plastic limit

CLAY, high plasticity, grey, moisture condition > plastic limit

CLAY, high plasticity, grey, trace fine gravel, moisture condition < plastic limit

CLAY, medium plasticity, brown, trace fine gravel, moisture condition < plastic
limit

Borehole BH11 terminated at 4m
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BOREHOLE NUMBER BH11
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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'PROBABLE' RESIDUAL

SM

CL

CL

Silty Gravelly SAND, fine to medium grained, yellow brown, low plasticity fines,
moisture condition < plastic limit

Silty Sandy CLAY, medium plasticity, pale red brown with fine to medium grained
sand, moisture condition < plastic limit

Silty CLAY/CLAY, medium to high plasticity, red brown becoming grey yellow
brown below 1.7m depth. , moisture condition < plastic limit

Borehole BH12 terminated at 4m
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COMPLETED 18/3/24DATE STARTED 18/3/24

DRILLING CONTRACTOR Soil Strata Pty Ltd

LOGGED BY JR CHECKED BY RS

NOTES

HOLE LOCATION Refer to CG24-0291-1EQUIPMENT Ute Mounted Drilling Rig

HOLE SIZE 110

R.L. SURFACE DATUM

SLOPE 90° BEARING ---

CLIENT DRM Pty Ltd

PROJECT NUMBER CG24-0297

PROJECT NAME Proposed Alspec Industrial Business Park

PROJECT LOCATION 221-227 & 289-311 Luddenham Road, Orchard Hills NSW
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Soil and Rock Terms 
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Note: soil and rock descriptions are generally in accordance with AS1726-2017 
Geotechnical Site Investigations  
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Testpit No: TP01

UTM :

Latitude : -33.818712

Longitude : 150.776821

Elevation : Not Surveyed

Total Depth : 1 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations

1
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ML
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ML

TP01 Terminated at 1m

FILL: Gravelly SILT, non-plastic, brown, fine sized gravel.

FILL: Sandy GRAVEL, grey, medium sized, fine grained 
sand, roadbase.
SILT: non-plastic, brown.
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Testpit No: TP03

UTM :

Latitude : -33.818748

Longitude : 150.751349

Elevation : Not Surveyed

Total Depth : 2 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations

1
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CH

TP03 Terminated at 2m

SILT: low plasticity, dark brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP04

UTM :

Latitude : 1.000000

Longitude : 1.000000

Elevation : Not Surveyed

Total Depth : 0.6 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations

1

2

0.25

ML

CI

TP04 Terminated at 0.6m

SILT: low plasticity, brown, topsoil.

CLAY: medium plasticity, brown orange.

M

M

F

F

Page 1 of undefi



Testpit No: TP05

UTM :

Latitude : -33.819250

Longitude : 150.750487

Elevation : Not Surveyed

Total Depth : 0.8 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Samples

Remarks & Other Observations

1
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CH

TP05 Terminated at 0.8m

SILT: low plasticity, dark brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP06

UTM :

Latitude : -33.819436

Longitude : 150.750102

Elevation : Not Surveyed

Total Depth : 0.6 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Samples

Remarks & Other Observations

1

2
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CH

TP06 Terminated at 0.6m

SILT: low plasticity, dark brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP07

UTM :

Latitude : -33.819705

Longitude : 150.749714

Elevation : Not Surveyed

Total Depth : 0.8 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Samples

Remarks & Other Observations

1
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CH

TP07 Terminated at 0.8m

FILL: SILT, low plasticity, dark brown, with blue metal .

CLAY: high plasticity, brown orange with black mottled.
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Testpit No: TP08

UTM :

Latitude : -33.819403

Longitude : 150.749644

Elevation : Not Surveyed

Total Depth : 2 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Samples

Remarks & Other Observations

1

2
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0.6
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CH

TP08 Terminated at 2m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP09

UTM :

Latitude : -33.819810

Longitude : 150.749207

Elevation : Not Surveyed

Total Depth : 2.1 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Samples

Remarks & Other Observations

1
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CH

TP09 Terminated at 2.1m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP02

UTM :

Latitude : -33.818244

Longitude : 150.751463

Elevation : Not Surveyed

Total Depth : 3 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations
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TP02 Terminated at 3m

SILT: low plasticity, dark brown.

CLAY: high plasticity, grey with red and orange mottled.

Grey and light brown.

Moderately weathered shale, water seeping through.
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Testpit No: TP10

UTM : 43Q

Latitude : -33.820081

Longitude : 150.749437

Elevation : Not Surveyed

Total Depth : 0.9 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations

1
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CH

TP10 Terminated at 0.9m

FILL: SILT, low plasticity, dark brown.

FILL: SILT, low plasticity, grey, possible deposited topsoil.

CLAY: high plasticity, brown orange with black mottled.
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Testpit No: TP11

UTM : 43Q

Latitude : -33.820269

Longitude : 150.748871

Elevation : Not Surveyed

Total Depth : 0.9 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations
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CH

TP11 Terminated at 0.9m

FILL: SILT, low plasticity, dark brown.

FILL: SILT, low plasticity, grey, possible deposited topsoil, 
color bright grey.

CLAY: high plasticity, brown orange with black mottled.

M

D

M-D

S

S

F

trace charcoal

Page 1 of undefi



Testpit No: TP12

UTM : 43Q

Latitude : -33.820495

Longitude : 150.748781

Elevation : Not Surveyed

Total Depth : 2.1 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations
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CI

TP12 Terminated at 2.1m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, grey with red and orange mottled.

Sandy CLAY: medium plasticity, grey brown with orange 
mottled, fine grained sand.
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Testpit No: TP13

UTM : 43Q

Latitude : -33.820378

Longitude : 150.750192

Elevation : Not Surveyed

Total Depth : 0.7 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations

1

2

0.2

0.5

ML

ML

CH

TP13 Terminated at 0.7m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey.

CLAY: high plasticity, brown orange with red mottled.
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Testpit No: TP14

UTM : 43Q

Latitude : -33.821280

Longitude : 150.748976

Elevation : Not Surveyed

Total Depth : 0.7 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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TP14 Terminated at 0.7m

SILT: low plasticity, dark brown, trace charcoal .

SILT: non-plastic, brown orange.

Sandy CLAY: high plasticity, grey brown with orange 
mottled, fine grained sand.
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Testpit No: TP15

UTM : 43Q

Latitude : -33.821910

Longitude : 150.748059

Elevation : Not Surveyed

Total Depth : 2.2 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations

1

2

0.2

0.6

ML

ML

CH

TP15 Terminated at 2.2m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP16

UTM : 43Q

Latitude : -33.821150

Longitude : 150.749516

Elevation : Not Surveyed

Total Depth : 2.1 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations

1

2

0.8

ML
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TP16 Terminated at 2.1m

SILT: low plasticity, dark brown, change to light brown at .1.

CLAY: high plasticity, brown orange with grey mottled.
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Testpit No: TP17

UTM : 43Q

Latitude : -33.822013

Longitude : 150.749199

Elevation : Not Surveyed

Total Depth : 0.8 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Remarks & Other Observations
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TP17 Terminated at 0.8m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey.

CLAY: high plasticity, brown orange with red mottled, with 
trace charcoal .
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Testpit No: TP18

UTM : 43Q

Latitude : -33.822387

Longitude : 150.747926

Elevation : Not Surveyed

Total Depth : 0.8 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations

1

2

0.3

ML

CH

TP18 Terminated at 0.8m

SILT: low plasticity, dark brown, trace charcoal .

CLAY: high plasticity, brown orange.
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Testpit No: TP19

UTM : 43Q

Latitude : -33.822859

Longitude : 150.747638

Elevation : Not Surveyed

Total Depth : 2.1 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations
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TP19 Terminated at 2.1m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, grey with red and orange mottled.
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Testpit No: TP20

UTM : 43Q

Latitude : -33.822880

Longitude : 150.748297

Elevation : Not Surveyed

Total Depth : 0.8 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations
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TP20 Terminated at 0.8m

SILT: low plasticity, dark brown, layer of shale at the top of 
topsoil.

SILT: low plasticity, grey brown.

CLAY: high plasticity, brown orange.
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Testpit No: TP21

UTM : 43Q

Latitude : -33.822493

Longitude : 150.749379

Elevation : Not Surveyed

Total Depth : 0.6 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations
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TP21 Terminated at 0.6m

SILT: low plasticity, dark brown.

SILT: low plasticity, brown.

CLAY: high plasticity, brown orange with red mottled.
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Testpit No: TP22

UTM : 43Q

Latitude : -33.822957

Longitude : 150.749109

Elevation : Not Surveyed

Total Depth : 2.2 m

Excavator : 30T

Excavator Supplier : Client

Logged By : RA

Reviewed By : NDS

Date : 18/03/2024

Job Number : P23.1039-V05

Client : HB&B Property Pty Ltd

Project : Sediment basin

Location : 221-227 Luddenham Road, Orchard Hills

Loc Comment :
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Material Description
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Remarks & Other Observations
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CH

CH

TP22 Terminated at 2.2m

SILT: low plasticity, dark brown.

SILT: low plasticity, grey brown.

CLAY: high plasticity, mottled brown red with grey.

CLAY: high plasticity, red brown with grey mottled.
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Appendix D 
Laboratory Test Results  




    

   

   
  





   

    

    

    
  
  

  




                         






                      






 

  
  







 










                             



















































 

















    


    


    


    


    


    





    





    





    






    

    

    

    

    

    


    

    

    

    

    





 

















    



    


    


    





 

















    


    


    


    


    


    





    





    





    






    

    

    

    

    

    


    

    

    

    

    





 

















    



    


    


    





 

















    


    


    


    


    


    





    





    





    






    

    

    

    

    

    


    


    





 

















    


    


    


    


    


    





    





    





    






    

    

    

    

    

    


    

    

    

    

    





 

















    



    


    


    





 

















    


    


    


    


    


    





    





    





    






    

    

    

    

    

    


    

    

    

    

    





 

















    



    


    


    





 

















    


    


    





 

















    


    


    





 

















    


    


    





 

















    


    


    





 

















    


    


    



Material Test Report

Report Number: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853A

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 08/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP01 , Depth: 1.9 - 2.0 m

Material: Light Brown Silty Clay with Gravel

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1) Min Max

CBR taken at 2.5 mm

CBR % 3.0

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Maximum Dry Density (t/m3) 1.84

Optimum Moisture Content (%) 16.0

Laboratory Density Ratio (%) 99.5

Laboratory Moisture Ratio (%) 98.5

Dry Density after Soaking (t/m3) 1.77

Field Moisture Content (%) 14.5

Moisture Content at Placement (%) 15.8

Moisture Content Top 30mm (%) 20.6

Moisture Content Rest of Sample (%) 15.6

Mass Surcharge (kg) 9.0kg

Soaking Period (days) 4

Curing Hours (h) 167.7

Swell (%) 3.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0.0

California Bearing Ratio

Results 2.5 5 Tangent
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Results relate only to the items tested/sampled.
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Material Test Report

Report Number: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853B

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 08/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP12 , Depth: 1.5 - 1.7 m

Material: Brown Silty Clay with Gravel

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1) Min Max

CBR taken at 2.5 mm

CBR % 7

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Maximum Dry Density (t/m3) 1.82

Optimum Moisture Content (%) 15.0

Laboratory Density Ratio (%) 100.0

Laboratory Moisture Ratio (%) 98.0

Dry Density after Soaking (t/m3) 1.78

Field Moisture Content (%) 18.3

Moisture Content at Placement (%) 14.8

Moisture Content Top 30mm (%) 18.9

Moisture Content Rest of Sample (%) 15.6

Mass Surcharge (kg) 9.0kg

Soaking Period (days) 4

Curing Hours (h) 48.0

Swell (%) 2.0

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0.0

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 40

Plastic Limit (%) 13

Plasticity Index (%) 27

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

California Bearing Ratio

Results 2.5 5 Tangent
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Material Test Report

Report Number: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853C

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 08/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP15 , Depth: 0.8 - 1.0 m

Material: Light Brown Silty Clay

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1) Min Max

CBR taken at 2.5 mm

CBR % 8

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Maximum Dry Density (t/m3) 1.77

Optimum Moisture Content (%) 17.0

Laboratory Density Ratio (%) 99.5

Laboratory Moisture Ratio (%) 101.5

Dry Density after Soaking (t/m3) 1.73

Field Moisture Content (%) 14.9

Moisture Content at Placement (%) 17.4

Moisture Content Top 30mm (%) 20.4

Moisture Content Rest of Sample (%) 17.1

Mass Surcharge (kg) 9.0kg

Soaking Period (days) 4

Curing Hours (h) 48.0

Swell (%) 2.0

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0.0

California Bearing Ratio

Results 2.5 5 Tangent
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Material Test Report

Report Number: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853D

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 08/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP22 , Depth: 0.8 - 1.0 m

Material: Ruddy Silty Clay with Gravel

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1) Min Max

CBR taken at 2.5 mm

CBR % 5.0

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Maximum Dry Density (t/m3) 1.65

Optimum Moisture Content (%) 22.5

Laboratory Density Ratio (%) 100.5

Laboratory Moisture Ratio (%) 98.0

Dry Density after Soaking (t/m3) 1.62

Field Moisture Content (%) 23.8

Moisture Content at Placement (%) 22.3

Moisture Content Top 30mm (%) 27.8

Moisture Content Rest of Sample (%) 22.1

Mass Surcharge (kg) 9.0kg

Soaking Period (days) 4

Curing Hours (h) 48.0

Swell (%) 2.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0.0

California Bearing Ratio

Results 2.5 5 Tangent
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Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853H

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 03/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH02 , Depth: 0.3 m

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 63

Plastic Limit (%) 15

Plasticity Index (%) 48

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 20.0

Cracking Crumbling Curling Curling

Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853J

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 02/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH03 , Depth: 1.2 - 1.5 m

Material: Mottled Brown White Silty Clay

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 45

Plastic Limit (%) 14

Plasticity Index (%) 31

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 15.0

Cracking Crumbling Curling Curling

Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853L

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 03/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH09 , Depth: 1.3 - 1.5 m

Material: Brown Silty Clay

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 50

Plastic Limit (%) 14

Plasticity Index (%) 36

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 16.5

Cracking Crumbling Curling Curling

Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853M

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 03/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH10 , Depth: 1.6 - 1.8 m

Material: Mottled Brown White Silty Clay

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 69

Plastic Limit (%) 18

Plasticity Index (%) 51

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 18.5

Cracking Crumbling Curling Curling

Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Sample Number: 24-2853N

Date Sampled: 20/03/2024

Dates Tested: 21/03/2024 - 02/04/2024

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH11 , Depth: 2.0 - 2.5 m

Material: Mottled Ruddy White-Brown Silty Clay

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 70

Plastic Limit (%) 17

Plasticity Index (%) 53

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 20.0

Cracking Crumbling Curling Curling

Report Number: P240648-1 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: P240648-1

Issue Number: 1

Date Issued: 11/04/2024

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P240648

Project Name: Proposed Alspec Industrial Business Park

Project Location: 221 - 227 & 289 - 311 Luddenham Road, Orchard Hills

Client Reference: CG24-0297

Work Request: 2853

Dates Tested: 21/03/2024 - 25/04/2024

Location: 221-226 & 289-311 Luddenham Road, Orchard Hills

Benchmark Geotechnical Pty Ltd

Unit 3, 39 Eddie Road Minchinbury NSW 2770

Phone: 1300 919 000

Email: matt@bmgeo.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Hamish Barsing

Laboratory Supervisor

NATA Accredited Laboratory Number: 20634

Moisture Content AS 1289 2.1.1

Sample Number Sample Location Moisture
Content (%)

Min Max Material

24-2853A TP01 , Depth: 1.9 -
2.0 m

13.5 % ** ** Light Brown Silty Clay with Gravel

24-2853B TP12 , Depth: 1.5 -
1.7 m

18.9 % ** ** Brown Silty Clay with Gravel

24-2853C TP15 , Depth: 0.8 -
1.0 m

14.9 % ** ** Light Brown Silty Clay

24-2853D TP22 , Depth: 0.8 -
1.0 m

23.2 % ** ** Ruddy Silty Clay with Gravel

24-2853I BH02 , Depth: 1.7 -
1.9 m

25.0 % ** ** Mottled Brown Grey Silty Clay

24-2853J BH03 , Depth: 1.2 -
1.5 m

17.3 % ** ** Mottled Brown White Silty Clay

24-2853K BH07 , Depth: 1.3 -
1.5 m

21.3 % ** ** Brown Silty Clay

24-2853L BH09 , Depth: 1.3 -
1.5 m

18.4 % ** ** Brown Silty Clay

24-2853M BH10 , Depth: 1.6 -
1.8 m

22.4 % ** ** Mottled Brown White Silty Clay

24-2853N BH11 , Depth: 2.0 -
2.5 m

22.7 % ** ** Mottled Ruddy White-Brown Silty Clay

24-2853O BH12 , Depth: 1.0 -
1.4 m

15.7 % ** ** Brown Silty Clay

24-2853P BH12 , Depth: 2.5 -
2.8 m

16.9 % ** ** Mottled Brown White Silty Clay

24-2853Q BH12 , Depth: 3.5
m

19.0 % ** ** Mottled Brown White Silty Clay

Report Number: P240648-1 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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Shrink Swell Index Report
Project: 221-227 & 289-311 LUDDENHAM RD, ORCHARD HILLS Project No.:  32660

Client: BENCHMARK GEOTECHNICAL PTY LTD Report No.:  24/0769

Address: Unit 3, 39 EDDIE ROAD, MINCHINBURY NSW, 2770 Report Date:   28/03 2024

Test Method: Page:  1 of 1

8625D-L/24-

2853R

8625D-L/24-

2853S

8625D-L/24-

2853T

8625D-L/24-

2853U

BH03 BH06 BH08 BH11

Silty Clay, grey 

yellow with sand

Gravelly Sandy 

Clay, grey yellow

Silty Clay, grey 

yellow with 

Sand

Silty Clay,orange 

grey brown

1.5 - 1.8 2.0 - 2.3  1.5 - 1.8 1.0 - 1.3

 20/03 /2024  20/03 /2024  20/03 /2024  20/03 /2024

Moisture Content 

(%)
18.6 16.1 17.4 21.5

Soil Crumbling Nil Nil Nil Nil

Extent of Cracking Open Cracks Open Cracks Open Cracks Nil

Strain (%) 0.8 1.2 1.8 4.8

Moisture Content 

Initial (%)
22.0 17.3 17.4 17.8

Moisture Content 

Final (%)
24.3 17.2 19.0 26.8

Strain (%) 0.7 0.0 0.0 0.9

<50 <40 <20 <20

0.6 0.7 1.0 2.9

Remarks:

Approved Signatory.......................................................................

Technician: DL Mrigesh Tamang - General Manager

Sw
el

l

Inert Inclusions (%)

Shrink Swell Index (%)

Sample Date

STS / Sample No.

Sample Location

Depth (m)

Material Description

STS Geotechnics Pty Ltd

14/1 Cowpasture Place,  Wetherill Park  NSW  2164

Phone: (02)9756 2166  |  Email: enquiries@stsgeo.com.au

Sampling Procedure: AS 1289.1.3.1 Clause 3.1.3.2 - Thin Walled Sampler

Sh
ri

n
k

Form: RPS41 Date of Issue: 31/05/21 Revision: 2
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Appendix E 
Site Photography 
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Photo 1: Site view showing the area of Basin 1 
 

 
 

Photo 2: Site view area of basin 3 
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Photo 3: Site view showing signs of soil erosion on the existing dam wall within basin 1 
 

 
 

Photo 4: Site view showing the area of Basin 2 
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Photo 5: Site view showing a dam within the area of basin 2 
 

 
 

Photo 6: Site view showing subsurface encountered during borehole drilling 
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