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1 Introduction 

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

located at Lot 375, 376, 386-389, 830, 831, 1272 and 1273 in DP750158 School Road Forbes 

NSW which is being considered for a future residential subdivision development.  

The land capability assessment comprised site inspections, non-intrusive and intrusive site 

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

reporting.  

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 QU23-0235 Rev 1 dated 18 June 2023. 

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;

• Preliminary Site Classification as per AS2870 2011 Residential Slabs and Footings;

• Development of the geotechnical ground model and provide appropriate soil design

parameters;

• Provide suitable foundation options as appropriate (e.g. shallow footings / bored piers etc.)

and applicable design parameters;

• Provide permanent and temporary retention options for further consideration;

• Comment on the proposed construction methodology;

• Stability criteria for open excavations and advice regarding excavation staging including

bench heights and the like. Advice on earthworks, rate of excavation, and on site

trafficability after disturbance of the site at excavated levels;

• Geotechnical advice regarding site ground water conditions;

• Advice on ground construction difficulties likely to be encountered;

• Geotechnical design parameters provided for the foundation design;

• Risk of slope instability;

• Recommendations in terms of site preparation;

3 Proposed Development 

Based on the supplied information, it is understood that under the Forbes Local Environmental 

Plan 2013, the land is currently zoned RU1 – Primary Production, R5 - Large Lot Residential, 

and RE1 - Public Recreation. A Planning Proposal is required to rezone the Site to facilitate 

future residential development. The Site has been identified by Forbes Shire Council for future 

residential development and is included within Council’s Draft Local Housing Strategy (LHS) 
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2021 – 2024. The Draft LHS indicates that the Site could facilitate the development of 

upwards of 600 dwellings (including R5 Large Lot Residential portion). The Site is identified as 

Stage 4 and Stage 4a of Precinct 5 within the Draft LHS and identified for release in 2036. 

4 Site Description 

The proposed site is an irregular shaped rectangle which cover an area of approximately 92ha. 

The site is bounded to the north by School Road, to the south by rural residential dwelling and 

Morton Street, to the east by Farnell Street and to the west by Edward Street. No detailed 

contour survey plan was available for CG to review at the time of preparing this report. 

However, by visual observation site has a gently to moderately sloping land towards the east, 

west and south boundary.  

At the time of the investigation, the site generally comprised a rural residential dwelling near the 

north west side and well maintained grassed agricultural land with individual paddocks 

separated by a series of farm fences. The area near the rural dwelling contained medium to 

large size trees and remainder of the site was generally vacant and covered with native grass 

and bushland. Some farm dams were observed at isolated locations during the investigation.   

The surface soils generally comprise silty clay topsoil. Site photography is shown in Appendix 

E.   

5 Fieldwork 

Fieldwork was carried out on 29 and 30 June 2023 which included excavation of twenty-five 

(25) test pits (TP01 to TP25) to a termination/refusal depth ranging from 0.9m to 2.0m using a 
track mounted excavator fitted with 450mm wide bucket attachment. Dynamic Cone 
Penetration and Pocket Penetrometer (PP) test was carried out to assess the relative 
density/consistency of in-situ soils. 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 one of Geotechnical Engineers from 

CG who selected test pit locations, carried out sampling and prepared test pit logs. Two site 

plans showing the test pit locations (Ref. CG23-0608-3 and CG23-0608-4) and test pit 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 Eurofins Environmental Testing and 

Benchmark Geotechnical, NATA Accredited Testing Laboratories. The extent of testing carried 

out to provide the geotechnical parameters required for this study, are presented below: 

• Four (4) samples for Particle Size Distribution (PSD) and California Bearing Ratio (CBR)

test;

• Six (6) samples to test for Atterberg Limit and Linear Shrinkage test, Aggressivity Suite and

Cation exchange Capacity (CEC) test;

• Twenty-five (25) samples for Field Moisture Content test;

7 Ground Model 

7.1 Soil Landscape 

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

majority of the site is as Bald Hill (bh). A small portion of the site on the north east side 

comprise Parkes (pa) landscape. The Bald Hill soil landscape is characterised by: 
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Landscape – Narrow elongate crests, ridges and gently inclined side slopes at Forbes and 

south and west of Forbes on predominately sandstones.  

Soils – Shallow (<30 cm), rapidly drained Lithosols are widespread.  Shallow (<50 cm), well-

drained Red Earths and occasional shallow (<50 cm), well-drained Red Podzolic Soils occur on 

side slopes.  

Limitations –Water erosion hazard; rock outcrop; shallow, strongly acid, highly permeable soils 

with low fertility, low available water holding capacity and localised high organic matter. 

7.2 Geology 

Based on the review of Forbes 1:250,000 Geological Map Geological Series Sheet S155-7 

Second Edition 2000 from Geological Survey of NSW, the site area on the west is underlain by 

Palaeozoic Silurian Devonian Calarie Sandstone which generally comprises cross bedded 

pebbly to planer bedded medium grained sandstone. The area to the east is underlain by 

Cainozoic Quaternary (Qr) which generally comprises colluvial sheetwash and scree slopes, 

minor aeolian climbing dunes.  

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 TP01 to TP25 

Layer  Description Depth to the base 

of layer (m) 

Topsoil 

Unit 1 

Silty CLAY, fine to medium grained, brown, trace grass rootlets, 

moisture condition >plastic limit  

  0.2 – 0.3 

Residual 

Unit 2a 

CLAY, medium plasticity to high , red, trace fine to medium grained 

sand and gravel, moisture condition >plastic limit, firm to very stiff  

  0.5 - >2.0 

Unit 2b Gravelly CLAY/Sandy CLAY/Sandy Gravelly CLAY, medium plasticity, 

red orange, fine to medium grained gravel and sand, moisture 

condition <plastic limit, very stiff (only TP01, TP05, TP21, TP23 and 

TP24)  

  0.5 - >1.3 

Rock 

Unit 3 

SANDSTONE, extremely to distinctly weathered, fine to medium 

grained, grey, orange, medium strength, Class V (only TP05 to TP08,  

TP13, TP14, TP17 to TP24)  

  >0.7 - >2.0 

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 

Groundwater was not encountered at the time of 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. 
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8 Laboratory Test Results 

Field Moisture Content (FMC) of soil samples tested ranged from 9.9% to 22.4% and liquid limit 

was recorded 37% to 89% which indicating high plasticity soils and of similar reactivity. A 

summary of laboratory test results which include field moisture content and Atterberg Limit with 

Linear Shrinkage tests is presented in Table 2 below.  

Table 2: Summary of FMC and Atterberg Limit with Linear Shrinkage Test Results 

TP 

 No. 

Depth 

(m) 

Material Description/Origin FMC  

(%) 

LL  

(%) 

PI  

(%) 

LS  

(%) 

TP01 0.4 – 0.8  Clay/Residual 15.5    

TP02 0.6 – 0.8 Clay/Residual 13.7    

TP03 0.8 – 1.0 Clay/Residual 19.4 89 69 23.5 

TP04 1.0 – 1.2 Clay/Residual 22.4    

TP05 1.2 – 1.5 Sandy Clay/Residual 17.4    

TP06 0.3 – 0.6 Clay/Residual 20.1 53 33 16.0 

TP07 0.4 – 0.8 Clay/Residual 15.6    

TP08 0.6 – 0.8 Clay/Residual 15.0    

TP09 0.4 – 0.8 Clay/Residual 20.5    

TP10 0.8 – 1.0 Clay/Residual 20.1    

TP11 1.5 – 2.0 Clay/Residual 19.4    

TP12 1.0 – 1.5 Clay/Residual 19.0    

TP13 1.0 – 1.5 Clay/Residual 15.7    

TP14 0.4 – 0.8 Clay/Residual 19.8    

TP15 0.6 – 0.8 Clay/Residual 15.5    

TP16 1.5 – 0.8 Clay/Residual 21.7    

TP17 0.8 – 1.0 Clay/Residual 15.8 53 38 14.5 

TP18 0.4 – 0.8 Clay/Residual 16.2    

TP19 0.6 – 0.8 Clay/Residual 15.4 37 21 10.5 

TP20 0.4 – 0.6 Clay/Residual 18.8 51 32 13.5 

TP21 1.0 – 1.2 Sandy Gravelly Clay/Residual 11.1    

TP22 0.4 – 0.8 Clay/Residual 14.1 42 25 11.0 

TP23 0.6 – 1.0 Sandstone/Rock 9.7    

TP24 0.3 – 0.6 Sandy Gravelly Clay/Residual 9.9    

TP25 0.6 – 1.0 Clay/Residual 14.7    

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

Four (4) bulk samples were collected from to aid in assessment of strength of subgrade 

material. 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 0.4 – 0.8 Clay/Residual 15.5 21.5 0.5 1.61 5.0 

TP07 0.4 – 0.8 Clay/Residual 15.6 18.0 1.5 1.69 3.5 

TP09 0.4 – 0.8 Clay/Residual 20.5 18.5 3.0 1.70 2.0 

TP14 0.4 – 0.8 Clay/Residual 19.8 20.0 3.5 1.66 3.0 

TP18 0.4 – 0.8 Clay/Residual 16.2 18.0 2.0 1.74 7.0 

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

CBR – California Bearing Ratio 
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A summary of Particle Size Distribution (PSD) test results is presented in Table 4 below. 

Table 4: A summary of PSD test results 

Sieve 

size, 

mm 

TP11 TP13 TP23 TP25 

Passed 

% 

Retained 

% 

Passed 

% 

Retained 

% 

Passed 

% 

Retained 

% 

Passed 

% 

Retained 

% 

26.5   100 0     

19 100 0 84 16 100 0 100 0 

13.2 99 1 76 8 94 6 100 0 

9.5 97 2 69 7 91 3 100 0 

6.7 96 1 59 9 88 3 100 0 

4.75 95 1 52 7 85 3 100 0 

2.36 94 1 43 9 82 3 66 0 

1.18 93 1 38 5 73 2 66 1 

0.6 92 1 36 2 77 3 67 1 

0.425 91 1 35 1 73 4 95 2 

0.3 90 1 34 1 67 7 91 4 

0.15 85 5 32 2 57 10 82 9 

0.075 77 9 28 4 52 5 74 8 

Six (6) soil samples were selected from test pit TP01, TP06, TP11, TP14, TP20 and TP24 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 summarised in Table 5 below. 

Table 5: Summary of Field Moisture Content and Aggressivity test  

TP  

No. 

Depth  

(m) 

Material 

Description/Origin 

FMC 

(%) 

pH Conductivity 

µS/cm 

Resistivity 

Ohm.m 

Chloride, 

Cl- (ppm) 

Sulphate, 

SO4- (ppm) 

TP01 0.4 – 0.8 Clay/Residual 14 8.7 410 25 470 140 

TP06 0.3 – 0.6 Clay/Residual 15 7.9 27 380 <10 20 

TP11 1.5 – 2.0 Clay/Residual 17 9.3 210 47 37 94 

TP14 0.4 – 0.8 Clay/Residual 18 9.4 180 56 36 73 

TP20 0.4 – 0.6 Clay/Residual 17 8.0 17 580 <10 13 

TP24 0.3 – 0.6 Sandy Gravelly 

Clay/Residual 

9.6 7.3 <10 1900 <10 <10 

Note: FMC – Field Moisture Content  

Six (6) soil samples were selected from TP03, TP08 TP13, TP17, TP19 and TP23 to test for 

conductivity and Cation Exchange Capacity (CEC) of in situ soils. The results of the laboratory 

testing summarised in Table 6 below. 

Table 6: A summary of conductivity and Cation Exchange Capacity (CEC) test results 

TP No. Depth (m) Material Description/Origin Conductivity µS/cm Cation Exchange Capacity 

TP03 0.8 – 1.0 Clay/Residual 560 39 

TP08 0.6 – 0.8 Clay/Residual 200 20 

TP13 1.0 – 1.5 Clay/Residual 320 32 

TP17 0.8 – 1.0 Clay/Residual 170 35 

TP19 0.6 – 0.8 Clay/Residual 76 13 

TP23 0.6 – 1.0 Sandstone/Rock 200 14 

The laboratory test results are attached in Appendix D. 
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9 Geotechnical Discussion and Recommendations 

9.1 General 

The subsurface profile encountered in the test pits generally comprised firm to very stiff 

clay/sandy gravelly clay residual soils overlying sandstone rock.  

9.2 Slope Stability 

No evidence of slope instability (i.e. landslip, etc.) was observed within the site, which is 

consistent with the gently sloping landforms across most of the site. Therefore, it is considered 

that hillside instability does not impose significant constraints on the proposed site 

development. A stability hazard map has not been prepared, as no significant stability hazards 

were identified within the site.  

9.3 Aggressivity  

Based on the aggressivity test results, it is concluded that the soil conditions are non-

aggressive for both steel and concrete piles as per AS2159:2009 Piling Design and Installation. 

It should be noted that for cast in-situ piles in soils under the water table (if encountered), 

concrete with a minimum compressive strength of 32MPa should be used. 

9.4 Preliminary AS2870-2011 Site Classification 

In accordance with AS2870-2011, “Residential Slabs and Footings - Construction” a class P 

site classification is appropriate for this site due to abnormal moisture conditions created by the 

presence of existing rural residential dwelling and small to large size trees. 

The designing engineer should recognise that the majority of natural soil encountered on this 

site result in a Class M (moderately reactive) in areas of natural medium plasticity clays and 

shallow rock or Class H1 and H2  (highly reactive) in areas of deep high plasticity natural clays. 

It is anticipated that the characteristic surface movement under normal moisture condition may 

range from 40mm to 75mm. 

It should be noted that in majority of samples the liquid limit ranging from 37% to 53% and 

linear shrinkage varying from 10.5% to 16.0%. However, in one sample the liquid limit and 

linear shrinkage was recorded higher as compared to the other samples. The liquid limit of this 

sample was recorded 89% and linear shrinkage was 23.5%. It is recommended that during the 

bulk cut/fill earthworks such high plasticity soils should be excavated and placed in deeper fill 

areas otherwise site classification in such soils could be worsen than Class H2 (highly reactive).   

Placement of further reactive fill may increase the severity of classifications. Therefore, advice 

should be sought if fill earthworks exceeding about 0.4m depth is to be carried out on site to 

verify that the classification provided in this report remains valid. 

The above recommendations are provided on the assumption that the performance 

expectations described in AS 2870 – 2011 are acceptable and future site maintenance accord 

CSIRO BTF -18 a copy of which is attached in Appendix F. 

9.5 Removal of Dams 

Three small to medium size dams were observed on site at the time of investigation. It is 

understood that this dam will be required to be decommissioned and desilted prior to 

earthworks operations commencing. The following methodology should be followed in the 

preparation process: 

• Dewater all dams; 

• Desilt and spread saturated and overly silty material in a designated stripped area separate 

to the dam (separating oversize and organic material) and allow sufficient time to dry; 
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• Once dry, assess the excavated material for suitability (geotechnical and environmental) for 

reuse in structural filling (to be undertaken by the geotechnical engineer); 

• Remove all silt and sediment (and any excessively soft and compressible zones) from the 

dam base and surrounding dam batters, ensuring that excavation batters do not exceed the 

recommended values provided in Section 9.8 Temporary Batter Slopes of this report;  

• Remove dam walls and associate uncontrolled filling and stockpile separately. This material 

will also need to be assessed by a geotechnical engineer for geotechnical and 

environmental suitability for reuse as structural filling;  

• Follow site preparation procedures discussed in Section 9.7 Site Preparation and 

earthworks of this report. Ensure that a test roll is conducted in the presence of a 

geotechnical engineer in order to identify excessively weak subgrade or compressible 

zones; and  

• Once approved, filling can be commenced with layer thickness, maximum particle size, 

compaction and moisture content to be in accordance with the requirements of Section 9.7 

Site Preparation and earthworks of this report. 

9.6 Groundwater Control During Excavation 

Based on the investigation completed to date, it is anticipated that the groundwater may not be 

encountered during the excavation up to the termination/refusal depth of the test pits. However, 

if some seepage encountered during the excavation, then it may be controlled by conventional 

sump and pump dewatering system during construction.  

It should be noted that groundwater levels are affected by climatic conditions, seasonal 

changes and soil permeability and will therefore vary with time. 

9.7 Site Preparation and Earthworks 

9.7.1 Excavation Characteristics 

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

variations in existing surface levels.  

Based on the subsurface profile encountered up to the termination/refusal depth of the test pits, 

the excavation below the existing surface grade is expected to be through firm to very stiff 

residual clay/sandy gravelly clay and then extremely to distinctly weathered sandstone rock. 

Excavation of such soils should be readily achieved using conventional earthmoving 

equipment, possibly with the assistance of light rock hammering or ripping in the upper 

weathered rock sequence (if rock encountered). 

The excavation of medium to high strength rock (if encountered) would require moderate to 

heavy ripping with large bulldozers and the use of large hydraulic rock hammers for the bulk of 

the excavation. However, the use of such equipment should be limited due to the potential for 

excessive vibration transmitting across the site boundaries. Vertical rock excavation may 

require diamond-tipped rotary rock saws or milling heads along site boundaries to reduce 

vibrations and minimise over-break. 

Excavation for footings and trenches in medium strength rock (if encountered) will also require 

the use of large hydraulic rock hammers together with rotary rock saws or milling heads.  

It is recommended that a trial excavation with smaller equipment be carried out to assess 

vibration generated prior to bulk excavation. Vibration monitoring should be carried out by 

engaging an experienced consultant during the trial and in bulk excavation. 
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9.7.2 Subgrade Preparation 

Following stripping and excavation to design levels, the subgrade should be proof rolled with at 

least eight passes of a static (non-vibratory) smooth drum roller of at least 12 tonnes 

deadweight. The final pass of proof rolling should be carried out under the direction of an 

experienced geotechnical engineer for the detection of unstable or soft areas. 

Subgrade heaving during proof-rolling may occur in areas where the clays have become ‘wet' 

and should be expected in areas of poorly compacted fill. Heaving areas should be locally 

removed to a stable base and replaced with engineered fill, as outlined below in Section 9.7.3 

Engineered Fill of this report. 

If soil softening occurs after rainfall periods, then the clay subgrade should be over-excavated 

to below the depth of moisture softening and replaced with engineered fill. If the clay subgrade 

exhibits shrinkage cracking, then the surface should be watered and rolled until the shrinkage 

cracks are no longer evident. 

Engineered fill must be used where site levels need to be raised. 

9.7.3 Engineered Fill 

From a geotechnical perspective, the excavated residual soils and sandstone rock encountered 

up to the termination/refusal depth of test pits should be suitable for re-use as engineered fill, 

given it is ‘clean’, free of organic matter, contain a maximum particle size of 75mm and is 

approved by an environmental consultant to use on a residential development site. 

Engineered fill comprising the excavated above-mentioned material should be compacted in 

maximum 200mm thick loose layers using a minimum 12 tonne deadweight padfoot roller to the 

following density and moisture ratios: 

• Below the proposed buildings: strictly between 98% and 102% of SMDD and at a moisture 

content within 2% of SOMC; 

• Below landscaped areas: to a density ratio of at least 95% of SMDD and at a moisture 

content within 2% of SOMC; 

Where subgrade preparation and engineered fill placement will be required within about 15m of 

any nearby buildings and retaining walls then it would need to be carried out at the 

commencement of works using vibration monitors affixed onto the building(s) to assess the 

exclusion zone width where static rolling would need to be completed. 

9.7.4 Edge Compaction 

In order to achieve adequate edge compaction where fill platforms are proposed, we 

recommend that the outer edge of each fill layer extend a horizontal distance of at least 1m 

beyond the design geometry. The roller must extend over the edge of each placed layer in 

order to seal the batter surface. On completion of filling, the excess under-compacted edge fill 

should be trimmed back to the design geometry. 

9.7.5 Service Tranches 

Backfilling of service trenches must be carried out using engineered fill in order to reduce post 

construction settlements. Due to the reduced energy output of the rollers that can be placed in 

trenches, backfilling should be carried out in maximum 150mm thick loose layers and 

compacted using a trench roller, a pad foot roller attachment fitted to an excavator, and/or a 

vertical rammer compactor (also known as a ‘Wacker Packer’). Due to the reduced loose layer 

thickness, the maximum particle size of the backfill material should also reduce to 100mm. The 

compaction specifications provided above are applicable. This is particularly important below 

any stormwater pipes where lack of compaction could lead to localised settlement and linear 

depressions over the trenches. 
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9.7.6 Earthworks Inspection and Testing 

Density tests should be regularly carried out on the engineered fill to confirm the above 

specifications are achieved, as outlined below: 

• The frequency of density testing for general engineered fill should be at least one test per 

layer per 1000m² or one test per 200m³ distributed reasonably evenly throughout the full 

depth and area, or 3 tests per visit, whichever requires the most tests (assumes maximum 

300mm thick loose layers);  

• The frequency of density testing for trench backfill should be at least one test per two layers 

per 40 linear metres (assumes maximum 150mm thick loose layers), with each test fully 

penetrating both layers.  

Engineered fill to support any building loads must be placed under Level 1 inspection and 

testing. Level 2 testing of fill compaction is considered appropriate for pavement construction, 

including for the trench backfill. 

9.8 Temporary Batter Slopes 

The requirements for the excavation support will be governed by the geotechnical conditions 

and occupational health and safety requirements. The current NSW Work Cover code of 

practice for construction works/excavations requires that excavations in soil deeper than 1.5m 

must be stabilised by retaining structures. Also, if the excavations are to extend below the zone 

of influence of any nearby footings, then the proposed excavations are to be retained prior to 

excavation.  

Based upon our past experiences, the following maximum batter slopes in Table 7 are 

recommended for the design of temporary and permanent cuts of up to 2.5m depends upon the 

surface level.  

Table 7: Recommended Maximum Batter slopes for Exposed Material 

Material  Temporary Batter Slope 

(H:V) 

Permanent Batter Slope 

(H:V) 

Unit 2a and 2b - Residual clay soils 1.5:1 3:1 

Unit 3 - Sandstone rock 1.25:1 1.5:1 

Notes: Any temporary cuts in soils should be covered to maintain the natural moisture 

The above safe batter is based on the assumption that all surcharge and footing loads are kept 

well clear of the excavation perimeter. As a guide, surcharge loadings should be no closer than 

2.5H from the top of any batter or the face of any excavation (including footing excavation), 

where H is the vertical height in meters of the batter or depth of the excavation. 

Steeper batter angles may be adopted following approval from a suitability experienced 

geotechnical engineer, and adoption of an inspection regime by a qualified geotechnical 

engineer. All vertical excavations to be avoided during periods of predicted heavy or prolonged 

rainfall. Inspections are to be completed by this office following any of the below events during 

construction: 

• Following rainfall events in excess of 30mm over a 24-hour period. 

• At any sign of instability including but not limited to: 

o Water seepage through the excavation face; 

o Loose/very soft material observed at the face of the excavation; 

o Tension cracks observed at the surface; 
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Excavations adjacent to existing structures, property boundaries or services (where batters 

cannot be achieved during horizontal distance constraints) are to be retained prior to 

excavation via use of an in-situ retaining wall system (e.g. non-contiguous pile wall). 

9.9 Retention Design Parameters 

It is suggested that design of permanent retaining structures be based on an average bulk unit 

weight for the retained material of 19kN/m³ and on a triangular distribution. In order to maximise 

rigidity of these walls, ‘at rest’ (Kₒ) earth pressure conditions may be considered. Earth 

pressure coefficients and geotechnical parameter for retaining wall design are presented in 

Table 8 below. Surcharge loads from the adjacent properties should be included in the wall 

design by multiplying vertical loads by the appropriate coefficient given in Table 8 below: 

Table 8: Earth Pressure Coefficients (non-sloping crest surface) 

Material 
Unit Weight 

(kN/m³) 

Ø’  

(in degrees) 

E’  

(MPa) 

Earth Pressure Coefficient 

K0 Ka Kp 

Residual Clay  18 26 20 0.5 0.39 2.56 

Sandstone Class V  20 30 50 0.50 0.33 3.00 

Note:  

1. Ø’ - angle of internal soil friction; E’ – long term Young’s modulus, N/A – No geotechnical parameters have been 

assigned to manmade fill layers due to the absence of records;  

2. K0 - coefficient of earth pressure at rest, Ka - coefficient of active earth pressure, Kp - coefficient of passive earth 
pressure. 

3. The estimated values of K0 are based on initial conditions before the construction of the perimeter retention 
system. 

4. The retaining wall designer must adopt the above set of Ka and Kp parameters relevant to the actual construction 
method and structure type adopted. 

5. The above parameters are based on the condition of a horizontal ground surface behind the retaining structure. 
Applicable surcharge loads behind the wall must also be considered in the design. 

6. Inferred from AS 4678. 

Retaining structures should be designed in accordance with AS 4678-2002 “Earth Retaining 

Structures” or an alternate approved factor of safety approach. Should any fill be placed against 

the permanent retaining wall after construction, it is expected that the compaction induced 

pressures will be much greater than the above active earth pressures. The compaction 

equipment used to compact backfill behind the wall must be carefully selected and preferably 

light-weight compaction equipment should be used. The load on the retaining wall due to 

compaction equipment may be estimated from Figure J5 in AS4678-2002 “Earth Retaining 

Structures”. 

It is noted that some ground movement will occur behind temporary or permanent retaining 

walls. By definition, movement of the wall must occur to fully mobilise the active and passive 

earth pressure coefficients provided in Table 8 above. The extent of this movement is 

dependent on the height of retaining, type of wall selected and construction methodology. This 

must be considered during the design and construction of the retaining walls to ensure adjacent 

facilities are not adversely affected. 

Application of hydrostatic pressure should not be ignored unless a permanent drainage system 

of the ground behind the walls is installed. We advise all wall drainage to comprise a proper 

subsoil drainage designed by an experienced groundwater engineer. 

9.10 Footings 

For high level footings founded in engineered fill placed under Level 1 control to the 

specification in Section 9.7 Site Preparation and Earthworks above, which are not underlain by 

any uncontrolled fill, or natural clayey soils of at least very stiff strength, an allowable bearing 
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pressure of 100kPa may be adopted for footings embedded at least 0.5m below the 

surrounding ground level, provided the movements associated with shrink swell reactivity of the 

underlying soils can be accommodated.  

The proposed buildings must be designed to accommodate shrink swell movements as 

discussed above. We note that the effects of differential movements associated with the 

reactive soils would be reduced where pavements extend around the entire perimeter of the 

buildings. Planters, gardens or grassed areas immediately adjacent to the building should be 

avoided for buildings founded on high level footings as they allow for the ingress of moisture 

and exacerbate reactive movements.  

We recommend that all high-level footings be excavated, cleaned, inspected and poured with 

minimum delay to avoid either wetting or drying of the foundation. If delays in pouring concrete 

are anticipated, we recommend that the base of the footings be protected with a blinding layer 

of concrete of at least 75mm thickness. Water should be prevented from ponding in the base of 

footing excavations as this will tend to soften the foundation material, resulting in further 

excavation and cleaning being required. 

9.11 Pile Foundation 

Pile foundations should be used to support any part of the proposed structure to transfer 

proposed loads to the more competent subsurface ground units at depth accommodating 

concentrated compression or tension loads below to mitigate any predicted differential 

foundation settlement issues. 

A range of pile foundation options for this site are available, the suitability of which is dictated 

by site location, ground conditions, nature of the surrounding environment, local availability, 

programme, plant access and cost. Typical pile foundation options include: 

• Continuous Flight Auger (CFA) concrete; 

• Bored Piles; 

Based on the ground conditions, location of the site with respect to the surrounding built up 

environment and local market availability, it is expected that bored piles may be a preferred 

option for this project. Recommended bearing pressures and modulus values for the range of 

possible foundation materials encountered in test pits at the site are presented in Table 9. 

These parameters apply to the design of socketed bored piers.  

Table 9: Summary of Pile Design Parameters 

Recommended Parameters for Foundation Design  

Foundation 

Stratum 

Rock 

Classification 

Allowable 

bearing pressure 

 (kPa) 

Allowable compressive 

socket side shear 

(kPa)¹ 

Design Young's 

modulus  

(MPa) 

Sandstone Class V 600 40 50 

Notes: 

1. End Bearing pressure to cause settlement of <1% of minimum footing dimension. 

2. ¹Clean sockets of roughness category R2 or better (Walker and Pells, 1998); values must be reduced if smear 

is not removed. 

3. Shaft adhesion applicable for the design of bored piers, uncased over rock socket length, where adequate 

sidewall cleanliness and roughness achieved.  

The foundation design parameters given in the Table 9 assume that footings are socketed at 

least 0.6m into rock but it must be verified by the design engineer. It is recommended that the 

foundation excavations (piles) are clean and free of loose debris, with pile sockets free of 

smear and adequately rough immediately prior to concrete placement.   
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Bored piles should be cleaned and inspected and approved by a geotechnical consultant for 

the adequacy of the bearing and socket depths prior to concreting. If groundwater encountered 

during the drilling of bored piles, then temporary steel casing may require preventing hole 

collapse in clay.  

Foundation proportioned on the basis of the above parameters would be expected to 

experience total settlements of less than 1% of the footing width (or pile diameter) under the 

applied Working (i.e Serviceability) Load, with differential settlements between adjacent 

columns expected to be less than half of this value. 

9.12 Pavement Design Parameters 

Five (5) CBR samples were collected for the assessment of strength of the subgrade. CBR 

value of residual clay samples collected from the test pits (TP01, TP07, TP09, TP14 and TP18) 

ranged from 2.0% to 7.0%. The CBR test result reports are attached in Appendix D.  

Subgrade material at the tested locations comprises high plasticity residual clay. Subgrade 

material was assessed to be about 2% wet to 6% dry of Standard Optimum Moisture Content 

(SOMC) at the time of testing.  

The natural subgrade material of three samples from TP09, TP14 and TP18 recorded a swell 

ranging from 2.0% to 3.5%. There is a possibility that during the boxing of roads the existing 

subgrade material at some isolated location may either need to be removed and replaced or 

stabilised to improve the subgrade properties to reduce shrinkage/swelling. CG recommends 

the subgrade should be inspected by a geotechnical consultant after preliminary boxing to 

identify stabilisation requirements.  

For the proposed, provided the subgrade has been prepared in accordance with 

recommendations described in Section 9.7.2 Subgrade Preparation above, a CBR value of 3% 

can be adopted for design, or, a short term Young's Modulus of 30MPa.  

We recommend that all base course materials for flexible pavements and sub-base materials 

for rigid pavements comprise DGB20 in accordance with RTA QA Specification 3051 unbound 

base. The DGB20 material should be compacted in maximum 200mm thick loose layers using 

a large smooth drum roller to at least 98% of Modified Maximum Dry Density (MMDD). 

Adequate moisture conditioning to within 2% of Modified Optimum Moisture Content (MOMC) 

should be provided during placement. For rigid pavements a recycled DGB20 product would be 

considered appropriate.  

We further recommend that all sub-base materials for flexible pavements, rigid pavements, and 

floor slabs comprise DGS40, DGS20 or DGB20 in accordance with RTA QA Specification 3051. 

Recycled materials may be used provided they conform to the specification requirements of 

3051. If the recycled materials contain brick or ceramic fragments, it is highly unlikely that they 

will conform to the specification requirements. If a recycled subbase is adopted, then it must be 

overlain by a minimum thickness of 150mm of quarried (non-recycled) base to limit the potential 

for reflective cracking of the asphaltic concrete which can occur when recycled materials 

recement. The subbase material should be compacted in maximum 200mm thick loose layers 

using a large smooth drum roller to at least 98% of MMDD. Again, adequate moisture 

conditioning to within 2% of MOMC should be provided during placement .  

The final pavement material and compaction specification must be determined by the pavement 

designer once the traffic loading and location of the proposed roads are confirmed.  

Density tests should be carried out on the granular pavement materials to confirm the above 

specifications are achieved. The frequency of density testing should be at least one test per 

layer per 500m2; three tests per lot and three tests per visit, whichever requires the most tests. 

Level 2 testing of fill compaction in accordance with AS3798-2007 would be considered 



Core Geotech Pty Ltd  

 

 

Geotechnical Investigation Report  
Proposed Planning Proposal 
School Road, Forbes NSW 

19 August 2023 
  CG23-0608-B Rev 0 

Page 16 

 

 

acceptable for the pavement layers. The geotechnical testing authority (GTA) should be directly 

engaged by Client.  

Subsoil drains should be provided below the perimeter of the proposed pavements, including 

any internal planters etc. with invert levels at least 200mm below subgrade level. The drainage 

trenches should be excavated with a uniform longitudinal fall to appropriate discharge points so 

as to reduce the risk of water ponding. The subgrade should be graded to promote water flow 

towards the subsoil drains. Discharge from the subsoil drains should be piped to the stormwater 

system. 

10 Further Inspection 

It is recommended that the following review/inspections be undertaken during the construction 

stage: 

• All the footings should be cleared of debris, softened materials and designed by a qualified 

professional Structural Engineer and should be inspected and approved by a Structural or 

Geotechnical Consultant prior to pouring of concrete. 

• Temporary and permanent support design should be approved by an experienced 

consultant. 

• Structural drawings for footings should be reviewed and approved by an experienced 

person. 

• All footings must be inspected and approved by an experienced Geotechnical Engineer 

prior to pouring concrete. 

• All earthworks including proof rolling inspections, density testing of all engineered fill should 

be carried out under the geotechnical supervision. 

• In the event soil conditions encountered differ significantly from those described within this 

report.  

• If project design is altered significantly from drawings reviewed and outlined or project 

described within this report.  

• Any excavations exceeding 1.5m depth should be inspected by an experienced person to 

assess its stability. 

• To confirm founding materials and allowable bearing pressures. 

11 Reference 

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

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

3. AS2159-2009, “Piling – Design and installation”. 

4. AS3798 – 2007, “Guidelines on earthworks for commercial and residential 

developments”. 

5. AS4678 – 2002, “Earth-retaining structures”. 

6. NSW Environment & Heritage eSPADE web application. 

7. Forbes 1:250,000 Geological Map Geological Series Sheet S155-7 Second Edition 

2000 from Geological Survey of NSW 

8. HB 160 – 2006 Soils testing Reconfirmed 2016 Standards Australia. 
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12 Closure 

This report has been prepared for Sydney Environmental Group Pty Ltd in accordance with 

CG’s proposal dated 18 June 2023 (Ref. QU23-0235 Rev 1) under CG’s Terms of 

Engagement.  

The report is provided for the exclusive use of Sydney Environmental Group 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 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:     Reviewed and Authorised by: 

 

  

Vishnu Inturi 

Geotechnical Engineer 

B.Tech (Civil) ME (Civil) 

 

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 
Test Pit Location Plan 
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Appendix C 
Test Pit Logs 
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CH
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CI/CH

Silty CLAY, low to medium plasticity, brown, trace grass rootlets, moisture
condition >plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand and gravel,
moisture condition >plastic limit, stiff to very stiff

CLAY, medium to high plasticity, red orange, with fine to medium grained sand
and gravel, moisture condition >plastic limit, very stiff

Borehole TP04 terminated at 2.2m
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TOPSOIL

RESIDUAL

ROCK

CH

CH

CI

Silty CLAY, low to medium plasticity, brown, trace grass rootlets, moisture
condition >plastic limit

CLAY, high  plasticity, orange red, trace fine to medium grained sand, moisture
condition >plastic limit, firm to very stiff

Sandy CLAY, medium plasticity, orange grey, with fine to medium grained sand
and gravel, moisture condition >plastic limit, stiff to very stiff

SANDSTONE, extremely to distinctly weathered, fine to medium grained, grey
orange, medium strength

Borehole TP05 terminated at 1.5m
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CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand and gravel,
moisture condition > plastic limit, firm to very stifff

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP06 terminated at 0.9m
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CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand and gravel,
moisture condition > plastic limit, stiff to very stifff

CLAY, medium to high plasticity, red, with fine to medium grained sand and
gravel, moisture condition =  plastic limit, stiff to very stifff

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP07 terminated at 1.4m
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CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand and gravel,
moisture condition > plastic limit, stiff to very stifff

CLAY, medium to high plasticity, red, with fine to medium grained sand and
gravel, moisture condition =  plastic limit, stiff to very stifff

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP08 terminated at 1.3m
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TOPSOIL

RESIDUAL

CI/CH

CH

CI

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand and gravel,
moisture condition > plastic limit, firm to very stifff

CLAY, medium  plasticity, red, with fine to medium grained sand and gravel,
moisture condition <  plastic limit, stiff to very stifff

Borehole TP09 terminated at 2m
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CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium  gravel, moisture condition >
plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit, stiff to very stifff

Borehole TP10 terminated at 2m
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CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit, stiff to very stifff

Borehole TP11 terminated at 2m
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CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit, very stiff to hard

Borehole TP12 terminated at 2m
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ROCK

CI/CH

CH

CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit, very stiff to hard

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP13 terminated at 1.7m
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TOPSOIL

RESIDUAL

ROCK

CI/CH

CH

CI/CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit, very stiff to hard

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP14 terminated at 2m
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RESIDUAL

CI/CH

CH

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red orange grey, with fine to medium grained sand and
gravel, moisture condition =  plastic limit, stiff to very stiff

Borehole TP15 terminated at 2m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red orange grey, with fine to medium grained sand and
gravel, moisture condition = plastic limit, stiff to very stiff

Borehole TP16 terminated at 2m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, stiff to very stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP17 terminated at 2m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
green brown orange, medium to high strength

Borehole TP18 terminated at 1.4m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, medium to high plasticity, red, trace fine to medium grained sand,
moisture condition > plastic limit, firm to stiff

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP19 terminated at 1m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red, trace fine to medium grained sand, moisture condition
> plastic limit, firm to stiff

CLAY, medium to high plasticity, red orange grey, with fine to medium grained
sand and gravel, moisture condition =  plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP20 terminated at 1.7m
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CI

Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition > plastic limit

CLAY, high plasticity, red orange grey, with fine to medium grained sand and
gravel, moisture condition =  plastic limit

Sandy Gravelly CLAY, medium plasticity, yellow grey red, fine to medium grave
and sand, moisture condition <plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP21 terminated at 1.4m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition = plastic limit

CLAY, medium plasticity, red, fine to medium grained sand, trace fine to medium
gravel, moisture condition < plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP22 terminated at 1.1m
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Silty CLAY, medium to high plasticity, red brown, trace grass rootlets, moisture
condition = plastic limit

Sandy CLAY, medium plasticity,  red ,  fine to medium grained sand, moisture
condition < plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP23 terminated at 1.1m
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CL-CI

Silty CLAY, medium  plasticity, red brown, trace grass rootlets, moisture condition
= plastic limit

Sandy Gravelly CLAY, medium plasticity, orange grey, medium to coarse gravel,
fine to medium grained sand, moisture condition< plastic limit

SANDSTONE, extremely to distinctly weathered, medium to coarse grained,
yellow brown orange, medium to high strength

Borehole TP24 terminated at 0.7m
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Silty CLAY, medium  plasticity, red brown, trace grass rootlets, moisture condition
= plastic limit

CLAY,  medium to high plasticity, red orange grey, with fine to medium grained
sand, moisture condition < plastic limit

CLAY, medium plasticity, red orange grey, with fine to medium grained sand and
gravel, moisture condition < plastic limit

Borehole TP25 terminated at 1.7m
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126A

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 31/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP01, Depth: 0.4 - 0.8 m

Material: Ruddy Brown Silty Clay trace Sand

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

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Additive Type None

Additive Percent (%) 0

Maximum Dry Density (t/m3) 1.61

Optimum Moisture Content (%) 21.5

Laboratory Density Ratio (%) 100.0

Laboratory Moisture Ratio (%) 100.5

Dry Density after Soaking (t/m3) 1.60

Field Moisture Content (%) 15.6

Moisture Content at Placement (%) 21.7

Moisture Content Top 30mm (%) 28.4

Moisture Content Rest of Sample (%) 23.4

Mass Surcharge (kg) 6.75kg

Soaking Period (days) 4

Curing Hours 91.5

Swell (%) 0.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 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 (%) 69

Plastic Limit (%) 20

Plasticity Index (%) 49

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 19.0

Cracking Crumbling Curling Curling

California Bearing Ratio

Results 2.5 5 Tangent

0 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3
0

0.2

0.4

0.6

0.8

1

1.2

1.4

Report Number: P230463-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled.

Page 1 of 17



Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126C

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 28/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP03, Depth: 0.8 - 1.0 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 (%) 89

Plastic Limit (%) 20

Plasticity Index (%) 69

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 23.5

Cracking Crumbling Curling Cracking & Curling

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126F

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP06, Depth: 0.3 - 0.6 m

Material: Dark 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 (%) 53

Plastic Limit (%) 20

Plasticity Index (%) 33

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 16.0

Cracking Crumbling Curling Cracking

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126G

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP07, Depth: 0.4 - 0.8 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

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

CBR taken at 2.5 mm

CBR % 3.5

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Additive Type None

Additive Percent (%) 0

Maximum Dry Density (t/m3) 1.69

Optimum Moisture Content (%) 18.0

Laboratory Density Ratio (%) 99.5

Laboratory Moisture Ratio (%) 102.0

Dry Density after Soaking (t/m3) 1.66

Field Moisture Content (%) 15.5

Moisture Content at Placement (%) 18.5

Moisture Content Top 30mm (%) 24.4

Moisture Content Rest of Sample (%) 19.0

Mass Surcharge (kg) 6.75kg

Soaking Period (days) 4

Curing Hours 96.1

Swell (%) 1.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126I

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP09, Depth: 0.4 - 0.8 m

Material: Ruddy 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 % 2.0

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Tactile

Additive Type None

Additive Percent (%) 0

Maximum Dry Density (t/m3) 1.70

Optimum Moisture Content (%) 18.5

Laboratory Density Ratio (%) 100.0

Laboratory Moisture Ratio (%) 100.5

Dry Density after Soaking (t/m3) 1.65

Field Moisture Content (%) 20.4

Moisture Content at Placement (%) 18.4

Moisture Content Top 30mm (%) 29.3

Moisture Content Rest of Sample (%) 20.2

Mass Surcharge (kg) 6.75kg

Soaking Period (days) 4

Curing Hours 92.3

Swell (%) 3.0

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0

California Bearing Ratio

Results 2.5 5
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126K

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 28/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP11, Depth: 1.5 - 2.0 m

Material: Ruddy 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

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing
Limits

Retained % Retained
Limits

19 mm 100 0

13.2 mm 99 1

9.5 mm 97 2

6.7 mm 96 1

4.75 mm 95 1

2.36 mm 94 1

1.18 mm 93 1

0.6 mm 92 1

0.425 mm 91 1

0.3 mm 90 1

0.15 mm 85 5

0.075 mm 77 9

Moisture Content (AS1289.2.1.1) Min Max

Moisture Content (%) 19.4

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 48

Plastic Limit (%) 16

Plasticity Index (%) 32

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 13.0

Cracking Crumbling Curling Curling

Particle Size Distribution
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126M

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 28/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP13, Depth: 1.0 - 1.5 m

Material: Ruddy Brown Silty Clay with Shale

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

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing
Limits

Retained % Retained
Limits

26.5 mm 100 0

19 mm 84 16

13.2 mm 76 8

9.5 mm 69 7

6.7 mm 59 9

4.75 mm 52 7

2.36 mm 43 9

1.18 mm 38 5

0.6 mm 36 2

0.425 mm 35 1

0.3 mm 34 1

0.15 mm 32 2

0.075 mm 28 4

Moisture Content (AS1289.2.1.1) Min Max

Moisture Content (%) 15.7

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

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 65

Plastic Limit (%) 18

Plasticity Index (%) 47

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 16.0

Cracking Crumbling Curling Curling

Particle Size Distribution
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126N

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP14, Depth: 0.4 - 0.8 m

Material: Ruddy 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 % 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

Additive Type None

Additive Percent (%) 0

Maximum Dry Density (t/m3) 1.66

Optimum Moisture Content (%) 20.0

Laboratory Density Ratio (%) 100.0

Laboratory Moisture Ratio (%) 100.0

Dry Density after Soaking (t/m3) 1.60

Field Moisture Content (%) 20.8

Moisture Content at Placement (%) 20.0

Moisture Content Top 30mm (%) 29.6

Moisture Content Rest of Sample (%) 21.2

Mass Surcharge (kg) 6.75kg

Soaking Period (days) 4

Curing Hours 93.8

Swell (%) 3.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0

California Bearing Ratio

Results 2.5 5
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126Q

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 31/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP17 , Depth: 0.8 - 1.0 m

Material: Ruddy Brown Silty Clay with Shale

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 (%) 53

Plastic Limit (%) 15

Plasticity Index (%) 38

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 14.5

Cracking Crumbling Curling Cracking & Curling

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126R

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP18, Depth: 0.4 - 0.8 m

Material: Ruddy 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 % 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

Additive Type None

Additive Percent (%) 0

Maximum Dry Density (t/m3) 1.74

Optimum Moisture Content (%) 18.0

Laboratory Density Ratio (%) 100.0

Laboratory Moisture Ratio (%) 100.0

Dry Density after Soaking (t/m3) 1.70

Field Moisture Content (%) 18.1

Moisture Content at Placement (%) 18.1

Moisture Content Top 30mm (%) 20.4

Moisture Content Rest of Sample (%) 18.3

Mass Surcharge (kg) 6.75kg

Soaking Period (days) 4

Curing Hours 27.0

Swell (%) 2.0

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 0

California Bearing Ratio

Results 2.5 5 Tangent
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126S

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 04/08/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP19, Depth: 0.6 - 0.8 m

Material: Ruddy 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 (%) 37

Plastic Limit (%) 16

Plasticity Index (%) 21

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 10.5

Cracking Crumbling Curling Curling

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126T

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 04/08/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP20, Depth: 0.4 - 0.6 m

Material: Ruddy 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 (%) 51

Plastic Limit (%) 19

Plasticity Index (%) 32

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 13.5

Cracking Crumbling Curling Curling

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126V

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 04/08/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP22, Depth: 0.4 - 0.8 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 (%) 42

Plastic Limit (%) 17

Plasticity Index (%) 25

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 11.0

Cracking Crumbling Curling Curling

Report Number: P230463-1 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: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126W

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 24/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP23, Depth: 0.6 - 1.0 m

Material: Ruddy Brown Silty Clay with Shale

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

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing
Limits

Retained % Retained
Limits

19 mm 100 0

13.2 mm 94 6

9.5 mm 91 3

6.7 mm 88 3

4.75 mm 85 3

2.36 mm 82 3

1.18 mm 79 2

0.6 mm 77 3

0.425 mm 73 4

0.3 mm 67 7

0.15 mm 57 10

0.075 mm 52 5

Moisture Content (AS1289.2.1.1) Min Max

Moisture Content (%) 9.7

Particle Size Distribution

0 . 1 0 . 2 1 2 3 4 5 1 0 2 0 3 0

Particle Size (mm)

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 0

9 0

1 0 0

P
e

rc
e

n
t 

P
a

ss
in

g

1
9

1
3

.2

9
.5

6
.7

4
.7

5

2
.3

6

1
.1

8

0
.6

0
.4

2
5

0
.3

0
.1

5

0
.0

7
5Sieve

( m m )

Clay Si l t Sand Gravel Cobbles
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Sample Number: 23-2126Y

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 21/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: TP25, Depth: 0.6 - 1.0 m

Material: Ruddy 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

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing
Limits

Retained % Retained
Limits

19 mm 100 0

13.2 mm 100 0

9.5 mm 100 0

6.7 mm 100 0

4.75 mm 100 0

2.36 mm 99 0

1.18 mm 99 1

0.6 mm 97 1

0.425 mm 95 2

0.3 mm 91 4

0.15 mm 82 9

0.075 mm 74 8

Moisture Content (AS1289.2.1.1) Min Max

Moisture Content (%) 9.9

Particle Size Distribution
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Material Test Report

Report Number: P230463-1

Issue Number: 1

Date Issued: 07/08/2023

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P230463

Project Name: Forbes Planning Proposal - Geotechnical

Project Location: School Road, Forbes

Client Reference: CG23-0608

Work Request: 2126

Date Sampled: 30/06/2023

Dates Tested: 03/07/2023 - 17/07/2023

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Location: School Road, Forbes

Material: 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

Moisture Content AS 1289 2.1.1

Sample Number Sample Location Moisture
Content (%)

Min Max Material

23-2126A TP01, Depth: 0.4 -
0.8 m

15.5 % ** ** Ruddy Brown Silty Clay trace Sand

23-2126B TP02, Depth: 0.6 -
0.8 m

13.7 % ** ** Brown Silty Clay

23-2126C TP03, Depth: 0.8 -
1.0 m

19.4 % ** ** Brown Silty Clay

23-2126D TP04, Depth: 1.0 -
1.2 m

22.4 % ** ** Brown Silty Clay

23-2126E TP05, Depth: 1.2 -
1.5 m

17.4 % ** ** Light Brown Silty Clay

23-2126F TP06, Depth: 0.3 -
0.6 m

20.1 % ** ** Dark Brown Silty Clay

23-2126G TP07, Depth: 0.4 -
0.8 m

15.6 % ** ** Brown Silty Clay

23-2126H TP08, Depth: 0.6 -
0.8 m

15.0 % ** ** Light Brown Silty Clay with Shale

23-2126I TP09, Depth: 0.4 -
0.8 m

20.5 % ** ** Ruddy Brown Silty Clay

23-2126J TP10, Depth: 0.8 -
1.0 m

20.1 % ** ** Ruddy Brown Silty Clay with Shale

23-2126K TP11, Depth: 1.5 -
2.0 m

19.4 % ** ** Ruddy Brown Silty Clay

23-2126L TP12, Depth: 1.0 -
1.5 m

19.0 % ** ** Ruddy Brown Silty Clay

23-2126M TP13, Depth: 1.0 -
1.5 m

15.7 % ** ** Ruddy Brown Silty Clay with Shale

23-2126N TP14, Depth: 0.4 -
0.8 m

19.8 % ** ** Ruddy Brown Silty Clay

23-2126O TP15, Depth: 0.6 -
0.8 m

15.5 % ** ** Ruddy Brown Silty Clay

23-2126P TP16, Depth: 1.5 -
2.0 m

21.7 % ** ** Ruddy Brown Silty Clay

23-2126Q TP17 , Depth: 0.8 -
1.0 m

15.8 % ** ** Ruddy Brown Silty Clay with Shale

23-2126R TP18, Depth: 0.4 -
0.8 m

16.2 % ** ** Ruddy Brown Silty Clay

23-2126S TP19, Depth: 0.6 -
0.8 m

15.4 % ** ** Ruddy Brown Silty Clay

Report Number: P230463-1 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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Sample Number Sample Location Moisture
Content (%)

Min Max Material

23-2126T TP20, Depth: 0.4 -
0.6 m

18.8 % ** ** Ruddy Brown Silty Clay

23-2126U TP21, Depth: 1.0 -
1.2 m

11.1 % ** ** Brown Silty Clay

23-2126V TP22, Depth: 0.4 -
0.8 m

14.1 % ** ** Brown Silty Clay

23-2126W TP23, Depth: 0.6 -
1.0 m

9.7 % ** ** Ruddy Brown Silty Clay with Shale

23-2126X TP24, Depth: 0.3 -
0.6 m

9.9 % ** ** Brown Silty Clay

23-2126Y TP25, Depth: 0.6 -
1.0 m

14.7 % ** ** Ruddy Brown Silty Clay

Report Number: P230463-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled.

Page 17 of 17



Certificate of Analysis

Benchmark Geotechnical Pty Ltd

146 Clifton Avenue

Kemps Creek

NSW 2178

Attention: Hamish Barsing

Report 1011801-S

Project name PROPOSED PLANNING PROPOSAL

Project ID P230463

Received Date Jul 28, 2023

Client Sample ID TP01 TP03 TP06 TP08

Sample Matrix Soil Soil Soil Soil

Eurofins Sample No. S23-Jl0063639 S23-Jl0063640 S23-Jl0063641 S23-Jl0063642

Date Sampled Jun 30, 2023 Jun 30, 2023 Jun 30, 2023 Jun 30, 2023

Test/Reference LOR Unit

Chloride 10 mg/kg 470 - < 10 -

Conductivity (1:5 aqueous extract at 25 °C as rec.) 10 uS/cm 410 560 27 200

pH (1:5 Aqueous extract at 25 °C as rec.) 0.1 pH Units 8.7 - 7.9 -

Resistivity* 0.5 ohm.m 25 - 380 -

Sulphate (as SO4) 10 mg/kg 140 - 20 -

Sample Properties

% Moisture 1 % 14 16 15 14

Cation Exchange Capacity

Cation Exchange Capacity* 0.5 meq/100g - 39 - 20

Client Sample ID TP11 TP13 TP14 TP17

Sample Matrix Soil Soil Soil Soil

Eurofins Sample No. S23-Jl0063643 S23-Jl0063644 S23-Jl0063645 S23-Jl0063646

Date Sampled Jun 30, 2023 Jun 30, 2023 Jun 30, 2023 Jun 30, 2023

Test/Reference LOR Unit

Chloride 10 mg/kg 37 - 36 -

Conductivity (1:5 aqueous extract at 25 °C as rec.) 10 uS/cm 210 320 180 170

pH (1:5 Aqueous extract at 25 °C as rec.) 0.1 pH Units 9.3 - 9.4 -

Resistivity* 0.5 ohm.m 47 - 56 -

Sulphate (as SO4) 10 mg/kg 94 - 73 -

Sample Properties

% Moisture 1 % 17 14 18 13

Cation Exchange Capacity

Cation Exchange Capacity* 0.5 meq/100g - 32 - 35

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 8

Report Number: 1011801-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.



Client Sample ID TP19 TP20 TP23 TP24

Sample Matrix Soil Soil Soil Soil

Eurofins Sample No. S23-Jl0063647 S23-Jl0063648 S23-Jl0063649 S23-Jl0063650

Date Sampled Jun 30, 2023 Jun 30, 2023 Jun 30, 2023 Jun 30, 2023

Test/Reference LOR Unit

Chloride 10 mg/kg - < 10 - < 10

Conductivity (1:5 aqueous extract at 25 °C as rec.) 10 uS/cm 76 17 200 < 10

pH (1:5 Aqueous extract at 25 °C as rec.) 0.1 pH Units - 8.0 - 7.3

Resistivity* 0.5 ohm.m - 580 - 1900

Sulphate (as SO4) 10 mg/kg - 13 - < 10

Sample Properties

% Moisture 1 % 12 17 9.0 9.6

Cation Exchange Capacity

Cation Exchange Capacity* 0.5 meq/100g 13 - 14 -

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 2 of 8

Report Number: 1011801-S



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Chloride Sydney Aug 03, 2023 28 Days

- Method: LTM-INO-4270 Anions by Ion Chromatography

pH (1:5 Aqueous extract at 25 °C as rec.) Sydney Aug 03, 2023 7 Days

- Method: LTM-GEN-7090 pH by ISE

Sulphate (as SO4) Sydney Aug 03, 2023 28 Days

- Method: In-house method LTM-INO-4270 Sulphate by Ion Chromatograph

Conductivity (1:5 aqueous extract at 25 °C as rec.) Sydney Aug 03, 2023 7 Days

- Method: LTM-INO-4030 Conductivity

Cation Exchange Capacity Melbourne Aug 02, 2023 28 Days

- Method: LTM-MET-3060 Cation Exchange Capacity by bases & Exchangeable Sodium Percentage

% Moisture Sydney Jul 28, 2023 14 Days

- Method: LTM-GEN-7080 Moisture

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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V2

web: www.eurofins.com.au

email: EnviroSales@eurofins.com

Eurofins Environment Testing Australia Pty Ltd Eurofins ARL Pty Ltd Eurofins Environment Testing NZ Ltd
ABN: 50 005 085 521 ABN: 91 05 0159 898 NZBN: 9429046024954

Melbourne
6 Monterey Road
Dandenong South
VIC 3175
Tel: +61 3 8564 5000
NATA# 1261 Site# 1254

Geelong
19/8 Lewalan Street
Grovedale
VIC 3216
Tel: +61 3 8564 5000
NATA# 1261 Site# 25403

Sydney
179 Magowar Road
Girraween
NSW 2145
Tel: +61 2 9900 8400
NATA# 1261 Site# 18217

Canberra
Unit 1,2 Dacre Street
Mitchell
ACT 2911
Tel: +61 2 6113 8091
NATA# 1261 Site# 25466

Brisbane
1/21 Smallwood Place
Murarrie
QLD  4172
Tel: +61 7 3902 4600
NATA# 1261 Site# 20794

Newcastle
1/2 Frost Drive
Mayfield West NSW 2304
Tel: +61 2 4968 8448
NATA# 1261
Site# 25079 & 25289

Perth
46-48 Banksia Road
Welshpool
WA 6106
Tel: +61 8 6253 4444
NATA# 2377 Site# 2370

Auckland
35 O'Rorke Road
Penrose,
Auckland 1061
Tel: +64 9 526 4551
IANZ# 1327

Christchurch
43 Detroit Drive
Rolleston,
Christchurch 7675
Tel: +64 3 343 5201
IANZ# 1290

Company Name: Benchmark Geotechnical Pty Ltd Order No.: Received: Jul 28, 2023 10:02 AM
Address: 146 Clifton Avenue Report #: 1011801 Due: Aug 4, 2023

Kemps Creek Phone: 1300 919 000 Priority: 5 Day
NSW 2178 Fax: Contact Name: Hamish Barsing

Project Name: PROPOSED PLANNING PROPOSAL
Project ID: P230463

 Eurofins Analytical Services Manager : Bonnie Pu

Sample Detail

A
ggressivity S

oil S
et

M
oisture S

et

M
oisture S

et

C
ation E

xchange C
apacity

Melbourne Laboratory - NATA # 1261 Site # 1254 X X X X

Sydney Laboratory - NATA # 1261 Site # 18217 X X X X

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 TP01 Jun 30, 2023 Soil S23-Jl0063639 X X

2 TP03 Jun 30, 2023 Soil S23-Jl0063640 X X

3 TP06 Jun 30, 2023 Soil S23-Jl0063641 X X

4 TP08 Jun 30, 2023 Soil S23-Jl0063642 X X

5 TP11 Jun 30, 2023 Soil S23-Jl0063643 X X

6 TP13 Jun 30, 2023 Soil S23-Jl0063644 X X

7 TP14 Jun 30, 2023 Soil S23-Jl0063645 X X

8 TP17 Jun 30, 2023 Soil S23-Jl0063646 X X

9 TP19 Jun 30, 2023 Soil S23-Jl0063647 X X

10 TP20 Jun 30, 2023 Soil S23-Jl0063648 X X

11 TP23 Jun 30, 2023 Soil S23-Jl0063649 X X

12 TP24 Jun 30, 2023 Soil S23-Jl0063650 X X

Date Reported:Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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V2

web: www.eurofins.com.au

email: EnviroSales@eurofins.com

Eurofins Environment Testing Australia Pty Ltd Eurofins ARL Pty Ltd Eurofins Environment Testing NZ Ltd
ABN: 50 005 085 521 ABN: 91 05 0159 898 NZBN: 9429046024954

Melbourne
6 Monterey Road
Dandenong South
VIC 3175
Tel: +61 3 8564 5000
NATA# 1261 Site# 1254

Geelong
19/8 Lewalan Street
Grovedale
VIC 3216
Tel: +61 3 8564 5000
NATA# 1261 Site# 25403

Sydney
179 Magowar Road
Girraween
NSW 2145
Tel: +61 2 9900 8400
NATA# 1261 Site# 18217

Canberra
Unit 1,2 Dacre Street
Mitchell
ACT 2911
Tel: +61 2 6113 8091
NATA# 1261 Site# 25466

Brisbane
1/21 Smallwood Place
Murarrie
QLD  4172
Tel: +61 7 3902 4600
NATA# 1261 Site# 20794

Newcastle
1/2 Frost Drive
Mayfield West NSW 2304
Tel: +61 2 4968 8448
NATA# 1261
Site# 25079 & 25289

Perth
46-48 Banksia Road
Welshpool
WA 6106
Tel: +61 8 6253 4444
NATA# 2377 Site# 2370

Auckland
35 O'Rorke Road
Penrose,
Auckland 1061
Tel: +64 9 526 4551
IANZ# 1327

Christchurch
43 Detroit Drive
Rolleston,
Christchurch 7675
Tel: +64 3 343 5201
IANZ# 1290

Company Name: Benchmark Geotechnical Pty Ltd Order No.: Received: Jul 28, 2023 10:02 AM
Address: 146 Clifton Avenue Report #: 1011801 Due: Aug 4, 2023

Kemps Creek Phone: 1300 919 000 Priority: 5 Day
NSW 2178 Fax: Contact Name: Hamish Barsing

Project Name: PROPOSED PLANNING PROPOSAL
Project ID: P230463

 Eurofins Analytical Services Manager : Bonnie Pu

Sample Detail

A
ggressivity S

oil S
et

M
oisture S

et

M
oisture S

et

C
ation E

xchange C
apacity

Melbourne Laboratory - NATA # 1261 Site # 1254 X X X X

Sydney Laboratory - NATA # 1261 Site # 18217 X X X X

Test Counts 6 12 12 6

Date Reported:Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Internal Quality Control Review and Glossary 

 
General 
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site 

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request. 

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated. 

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated. 

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences. 

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds. 

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise. 

7. Samples were analysed on an 'as received' basis. 

8. Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results. 

9. This report replaces any interim results previously issued. 

Holding Times 
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001). 

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days. 

 

Units  

mg/kg: milligrams per kilogram mg/L: milligrams per litre µg/L: micrograms per litre 

ppm: parts per million ppb: parts per billion %: Percentage 

org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres 

 CFU: Colony forming unit   

   Terms 

APHA American Public Health Association 

COC Chain of Custody 

CP Client Parent - QC was performed on samples pertaining to this report 

CRM Certified Reference Material (ISO17034) - reported as percent recovery. 

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis. 

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 

LOR Limit of Reporting. 

LCS Laboratory Control Sample - reported as percent recovery. 

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water. 

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within. 

RPD Relative Percent Difference between two Duplicate pieces of analysis. 

SPIKE Addition of the analyte to the sample and reported as percentage recovery. 

SRA Sample Receipt Advice 

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery. 

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured 
and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits. 

TCLP Toxicity Characteristic Leaching Procedure 

TEQ Toxic Equivalency Quotient or Total Equivalence 

QSM US Department of Defense Quality Systems Manual Version 5.4 

US EPA United States Environmental Protection Agency 

WA DWER  Sum of PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA 

 

QC - Acceptance Criteria 
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented 

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR: No Limit 

Results between 10-20 times the LOR: RPD must lie between 0-50% 

Results >20 times the LOR: RPD must lie between 0-30% 

NOTE: pH duplicates are reported as a range not as RPD 

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS.  SVOCs recoveries 20 – 150% 

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was 

affected. 

 

QC Data General Comments 
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within 

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding 

time. Analysis will begin as soon as possible after sample receipt. 

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte. 

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample. 

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data. 

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Chloride mg/kg < 10 10 Pass

Conductivity (1:5 aqueous extract at 25 °C as rec.) uS/cm < 10 10 Pass

Sulphate (as SO4) mg/kg < 10 10 Pass

Method Blank

Cation Exchange Capacity

Cation Exchange Capacity* meq/100g < 0.5 0.5 Pass

LCS - % Recovery

Chloride % 108 70-130 Pass

Conductivity (1:5 aqueous extract at 25 °C as rec.) % 100 70-130 Pass

Resistivity* % 95 70-130 Pass

Sulphate (as SO4) % 105 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Result 1

Chloride S23-Jl0063596 NCP % 106 70-130 Pass

Sulphate (as SO4) S23-Jl0063596 NCP % 104 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Result 1 Result 2 RPD

Chloride S23-Jl0063596 NCP mg/kg < 10 < 10 <1 30% Pass

Sulphate (as SO4) S23-Jl0063596 NCP mg/kg < 10 < 10 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

Conductivity (1:5 aqueous extract
at 25 °C as rec.) S23-Jl0063640 CP uS/cm 560 630 12 30% Pass

pH (1:5 Aqueous extract at 25 °C
as rec.) S23-Jl0063640 CP pH Units 9.6 9.7 pass 30% Pass

Resistivity* S23-Jl0063640 CP ohm.m 18 16 12 30% Pass

Duplicate

Cation Exchange Capacity Result 1 Result 2 RPD

Cation Exchange Capacity* S23-Jl0062318 NCP meq/100g 1.3 1.3 <1 30% Pass

Duplicate

Sample Properties Result 1 Result 2 RPD

% Moisture S23-Jl0063647 CP % 12 12 1.2 30% Pass

Duplicate

Result 1 Result 2 RPD

Conductivity (1:5 aqueous extract
at 25 °C as rec.) S23-Jl0063650 CP uS/cm < 10 < 10 <1 30% Pass

Resistivity* S23-Jl0063650 CP ohm.m 1900 1500 18 30% Pass

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised by:

Dilani Samarakoon Senior Analyst-Inorganic

Caitlin Breeze Senior Analyst-Inorganic

Emily Rosenberg Senior Analyst-Metal

Glenn Jackson

Managing Director

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Aug 04, 2023

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Bonnie Pu Analytical Services Manager

Final Report – this report replaces any previously issued Report

https://cdnmedia.eurofins.com/apac/media/612806/reporting-measurement-uncertainty-of-chemical-and-mycology-test-results-may-2022.pdf
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Appendix E 
Site Photography 
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Photo 1: A view showing the site conditions 
 

 
 

Photo 2: Another view showing the site conditions 
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Photo 3: A photo showing the material excavated from one of the test pits 
 

 
 

Photo 4: A view showing the subsurface profile in the test pit 
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Photo 5: Site view looking towards north direction 
 

 
 

Photo 6: Site view looking towards west direction from the eastern boundary 
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Appendix F 
Foundation Maintenance Homeowner’s Guide 
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