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1 Introduction 

1.1 Project Brief 

Geotech Pty Ltd (CG) was engaged by Sydney Environmental Group Pty Ltd to carry out a 

geotechnical investigation of a site located at 323-327 Warringah Road, Frenchs Forest NSW, 

which is being considered for the proposed construction of a three (3) storey commercial 

building, car park and landscaping area. 

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

our services proposal letter referenced QU22-0286 Rev 0 dated 11 August 2022. 

1.2 Scope of Work 

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;  

• 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 / 

precast piles/tension piles etc.) and applicable design parameters;  

• Provide permanent and temporary retention options for further consideration;  

• Comment on the proposed construction methodology;  

• Geotechnical advice regarding site ground water conditions;  

• Advice on ground construction difficulties likely to be encountered;  

• Geotechnical design parameters provided in both ultimate and allowable capacity formats 

(loads will be required from a structural designer);  

• Recommendations in terms of site preparation;  

2 Site Description 

2.1 Site Location 

The site comprises an area of approximately 8,657m² and is located at 323-327 Warringah 

Road, Frenchs Forest NSW as shown on Figure 1. 
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Figure 1: Site Location Plan (Reference ie. Google Maps) 

2.2 Landform 

The current general landform, together with associated features located within and adjacent to 

the site is presented on the attached Site Investigation Plan as Drawing CG22-0774-1. 

The site is occupied by a commercial three storey building, an open carpark and landscaping 

area. A block retaining wall and crib walls were observed along the northern and western 

boundary respectively. By visual observations, the existing structures appears to be in a 

reasonably good condition. 

The access to the site is through a carpark from Rodborough Road. No contour survey plan 

was available for CG to assess the slope of the site at the time of preparing this report. 

However, by visual observation site has gentle downward slope of approximately 2° to 3° 

towards the south boundary. 

The site is bounded by Warringah Road to the north, commercial buildings with car park area to 

the south, west and east. The surface was sealed with asphalt. The site view is shown in 

Appendix E.  
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3 Proposed Development 

The current development proposal, as shown on the on the architectural drawing prepared by 

WMK Architecture (Ref. 21143, Dwg No A-2500, Issue C) dated 29 May 2020, is to construct a 

three (3) storey residential commercial building, car park and landscaping area. 

4 Aerial Imagery 

A review of selected historical aerial imagery of the site was undertaken as a part of the 

geotechnical investigation. Based on the review of the historical aerial images, the following 

observations were made: 

• In 1955 the site is observed to be cleared of vegetation and the topsoil appear to have 

been disturbed;  

• In 1965 and 1970, it appears that significant earthworks was carried out on site in the 

south west side; 

• In 1971 and 1975, the area on the south of the site appeared to be filled; 

The historical aerial images of year 1955, 1965, 1970, 1971 and 1975 are attached in Appendix 

H. 

5 Investigation Scope 

Following a dial before you dig search, and onsite service location, the field investigation was 

carried out on 24 August 2022. All fieldwork was carried out under the direction of CG in 

general accordance with AS 1726 specifications and logged in accordance with AS 1726 

(2017) guidance. The scope of fieldwork completed was as follows:  

• Completed a walkover survey of the site to assess the general landform, site conditions 

and adjacent structures / infrastructure;  

• An on-site services search was carried out by a specialist contractor to identify the 

presence of any underground obstructions or hazards, prior to the field investigation 

program commencing;  

• Nine (9) machine boreholes, denoted BH01 to BH09 were drilled using tyre mounted drilling 

rig fitted 110mm diameter solid flight auger attachment to a termination/refusal depths 

ranging from 0.8m to 3.0m, to assess the ground model through the building development. 

Engineering logs of the boreholes are provided in Appendix C;  

• Dynamic Cone Penetration (DCP) test was carried out inside the selected boreholes to 

assess the relative density/consistency of in-situ soils. The refusal depth of DCP tests can 

also provide an indicative depth to bedrock, though we note that refusal can also occur on 

obstructions in fill, ‘floaters’ and other hard layers; 

• Samples were collected from the auger cuttings and delivered to laboratory for further 

testing; 

The approximate locations of the respective investigation sites referred to above are shown on 

the Site Investigation Plan in Drawing CG22-0473-1.  

6 Laboratory Testing 

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

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

registered Testing Laboratories. 

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

are presented in Table 1. 
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Table 1: Laboratory Testing Schedule 

Type of Test Test Method Quantity 

Atterberg Limit  AS1289 3.1.2 & 3.2.1 & 3.3.1 1 

Linear Shrinkage AS 1289 3.1.2 1 

Field Moisture Content AS 1289 2.1.1 4 

Aggressivity Suite APHA 2 

Certificates for the test results outlined above are presented in Appendix D. 

7 Ground Model 

7.1 Soil Landscape 

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

site as Disturbed Terrain (xx). The soil landscape is characterised by: 

Landscape ⎯ level plain to hummocky terrain, extensively disturbed by human activity, including 

complete disturbance, removal or burial of soil. Local relief <10 m, slopes <30%. Landfill 

includes soil, rock, building and waste materials. Original vegetation completely cleared, 

replaced with turf or grassland. 

Soil ⎯ turfed fill areas commonly capped with up to 40 cm of sandy loam or up to 60 cm of 

compacted clay over fill or waste materials. 

Limitations ⎯ dependent on nature of fill material. Mass movement hazard, unconsolidated low 

wet strength materials, impermeable soil, poor drainage, localised very low fertility and toxic 

materials. 

7.2 Published Geology 

Based on review of Sydney 1:100,000 Geological map Geological Series Sheet 9130 (Edition 

1) 1983 indicates that site is underlain by Middle Triassic Aged Geology Wianamatta Group 

(Rhs) which generally comprises shale, laminate black to dark grey shale and laminite. 

 

 

Figure 2: Geology of the site (Sydney 1:100,0000 Geology Map) 
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7.3 Stratigraphic Units 

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

consistent with the published geology for the area and can be generalised according to the 

following subsurface sequences.  

Table 2: Summary of subsurface profile 

Layer  Description Top to base of layer (m) 

PAVEMENT Asphaltic Concrete  

  0.05 

FILL SAND/Gravelly SAND/Sandy GRAVEL, fine to medium 

grained, grey, moist  

  0.3 – 2.2  

 CLAY/Sandy CLAY, low to medium plasticity, red mottled 

grey, some fine to medium grained sand and gravel, 

≥plastic limit  

  0.9 – 1.7 

PROBABLE 

ROCK 

SANDSTONE, extremely to distinctly weathered, fine to 

medium grained, grey white, very low to low strength  

  >2.9 - >3.0 

At the time of preparing the report, CG does not have any records of the fill. Therefore, fill is 

assessed to be uncontrolled in accordance with AS2870-2011.  

8 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. 

9 Laboratory Test Results 

Field Moisture Content (FMC) of samples tested ranged from 7.3% to 21.2% indicating low to 

high plasticity soils and of similar reactivity. A summary of laboratory test results which include 

field moisture content, Atterberg limits and Linear Shrinkage tests test results are presented in 

Table 3. 

Table 3: Atterberg limits and Linear shrinkage results 

Borehole 

No. 

Depth (m) Material 

Description/Origin 

FMC 

(%) 

LL (%) PL (%) PI (%) LS (%) 

BH02 2.5 – 2.8 Sandstone/Rock 8.1     

BH06 1.5 – 1.7 Sandstone/Rock 11.0     

BH08 0.8 – 1.0 Clay/Fill 21.2 53 19 34 9.0 

BH08 1.5 – 1.7 Sandstone/Rock 7.3     

BH09 1.2 – 1.5 Gravelly Sand/Fill 9.8     

BH09 2.8 – 3.0 Sandstone/Rock 11.3     

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

The soil samples from BH01 to BH09 were tested at an external laboratory to assess 

aggressivity to buried structural elements (chloride ion and sulphate content). The results of the 

laboratory testing are summarised in Table 4 below. 

Table 4: Summary of Aggressivity test  

Borehole 

No. 

Depth (m) Material 

Description/Origin 

pH EC 

(µS/cm) 

Chloride, 

Cl- (ppm) 

Sulphate, 

SO4- (ppm) 

BH02 2.5 – 2.8 Sandstone/Rock 5.8 26 <10 20 
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Table 4: Summary of Aggressivity test  

BH09 2.8 – 3.0 Sandstone/Rock 5.6 140 70 200 

Note: EC – Electrical Conductivity 

The results of the laboratory testing are included in Appendix D. 

10 Geotechnical Discussion and Recommendations 

10.1 General 

In general, the subsurface profile encountered in the boreholes generally comprises sandy 

gravel/gravelly sand/sandy clay/clay fill overlying ‘probably’ sandstone bedrock. The reason we 

classified bedrock as ‘probably’ sandstone is because the historical aerial images of the site 

indicates that a part of this site appeared to be filled. At the time of preparing this report, CG 

does not have any information about the material used to fill the site and the depth of fill.    

10.2 Dilapidation Survey 

It is suggested that dilapidation (existing condition) surveys report be undertaken on the 

adjacent buildings and other structures. The condition survey should be undertaken prior to 

commencing work on the site to document any existing defects so that any claims for damage 

due to excavations or other constructions related activities are accurately assessed. The owner 

should be provided with copies of the relevant reports and asked to confirm that they represent 

a fair and accurate record of the existing condition of the building.  

10.3 Existing Fill 

The depth of fill encountered in the boreholes generally ranging from 0.9m to more than 2.9m 

below the existing surface grade. Based on the DCP test results, fill was assessed to be poorly 

compacted. There is a possibility that deeper fill may be due to the filling of an old excavation 

area which was observed on the historical aerial images. Due to the poor compaction, the 

existing fill is not suitable to support the proposed structure. 

We recommend that Client make allowance for further investigation to confirm the depth and 

lateral extent of the deeper fill near BH01. This could comprise boreholes drilled prior to 

commencement of civil works for the proposed project. 

Further, to reduce the potential for possible differential movements in the future, we 

recommend that below any proposed buildings, the existing fill should be fully stripped down to 

the underlying natural soil or bedrock profile. Engineered fill, as detailed in Section 10.4 below, 

should then be used to raise surface levels as required. Alternatively, it would likely be 

preferable to support the structure on piles founded within the bedrock. 

10.4 Site Preparation and Earthworks 

10.4.1 Excavation Conditions 

From the architectural plans, it is assessed that the proposed project does not involve any 

basement. It is anticipated that some minor excavation works will be carried out to achieve the 

proposed design levels. 

The excavation for the proposed project is expected to be through asphalt pavement/filling and 

then probably sandstone bedrock. The material encountered up to the termination depth of the 

boreholes should be readily achieved using conventional earthmoving equipment, possibly with 

the assistance of light rock hammering or ripping in the upper weathered rock sequence. 

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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10.4.2 Re-use of Excavated Material 

Apart from the asphalt layer, the gravelly sand/sandy gravel/sandy clay/clay fill material 

encountered in the boreholes should be suitable for re-use as engineered filling from a 

geotechnical perspective, given that it will comprise a mixture of clay, sand, gravel, free or 

organic matter and contain a maximum particle size of 75mm. 

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 and car park pavements: 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 

existing buildings 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. 

10.4.2.1 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. 

10.4.2.2 Service Trenches 

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 50mm. The 

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

the proposed stormwater pipes where lack of compaction could lead to localised settlement and 

linear depressions over the trenches. 

10.4.2.3 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. 

Level 2 testing of fill compaction is considered appropriate for this project, including for the 

trench backfill. However, if engineered fill is to support any buildings, Level 1 inspection and 

testing must be completed over the footprint of the buildings.  
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10.5 Batter Slopes 

Based upon previous experiences, the maximum batter slopes in Table 5 are recommended for 

the proposed project: 

Table 5: Recommended Maximum Batter slopes for Exposed Material 

Material ¹ Temporary Batter Slope 

(H:V) 

Permanent Batter Slope  

(H:V) 

Filling or natural soils 1.5:1 3.0:1 

Surface erosion protection, for example, quick establishing grass or proprietary systems should 

be provided to all permanent batter slopes. Dish drains should also be provided along the crest 

and toe of all permanent batter slopes to intercept surface water run-off. Discharge should be 

piped to the stormwater system. 

10.6 Retaining Walls 

We anticipate that low height retaining walls will be required in some areas where permanent 

batter slopes are note preferred. We assume these retaining walls will be constructed within 

temporarily battered excavations, and then backfilled in accordance with Section 10.4 above. 

It is suggested that design of permanent retaining structures of no more than 1.5m height be 

based on an average bulk unit weight for the retained material of 18kN/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 6 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 6. 

Table 6: Earth Pressure Coefficients (non-sloping crest surface) 

Material 
Unit Weight 

(kN/m³) 

C’  

(kPa) 

Ø’ 

In degrees 

E’ 

(MPa) 

Earth Pressure Coefficient 

K0 Ka Kp 

Fill 16 N/A N/A N/A N/A N/A N/A 

Probably 

Sandstone rock 
21 20 30 50 0.5 0.33 3.00 

Note:  

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

2. C’ – Drained cohesion; Ø’ - angle of internal soil friction; E’ – long term Young’s modulus. 

3. N/A – No geotechnical parameters have been assigned to manmade fill layers due no records o 
the fill; 

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

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

6. 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. 

7. Inferred from AS 4678. 

8. All parameters inferred from Reference 1 and 2. 

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 



Core Geotech Pty Ltd  

 

 

Geotechnical Investigation Report  
Proposed Light Industries, and/or Warehouse and Distribution 
323-327 Warringah Road, Frenchs Forest NSW 

14 October 2022 
  CG22-0774-A Rev 0 
  Page 11 

 

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 6 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. 

11 Footings 

Following completion of the proposed earthworks, we expect that bedrock may be present 

below any proposed buildings. However, fill could also be present depending on final surface 

levels. To limit the potential for future differential movements, all buildings should be founded in 

uniform material, e.g. all in engineered fill, or all in bedrock. While we have provided 

recommendations for high level footings in fill, given the likely variable subsurface conditions 

and the need to rework existing fill, we expect it would be preferable to support any new 

structures on footings founded within the bedrock. 

11.1 AS2870-2011 Site Classification 

Although not relevant to the proposed three commercial building development proposed for this 

site a site classification was assessed using a change of suction at the surface of 1.2 pF and 

suction depth of 1.5m. 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 trees, existing structures and presence of fill.  

In the absence of the abnormal moisture conditions and fill material, the designing engineer 

should recognise that the natural soil encountered on this site result in a class “Class H1” site 

classification applying to this site. It is anticipated that the characteristic surface movement 

under normal moisture condition of approximately, Ys, of 60mm.   

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 G. 

No footings should be constructed within two (2) metres of the top of any unsupported batter or 

a retaining wall unless the footings are piered below the toe of the wall. 

11.2 Footings in Engineered Fill 

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

specification in Section 10.4 above, which are not underlain by existing fill which has not been 

placed with the same degree of control and testing, or natural clayey soils of at least very stiff 

strength, an allowable bearing pressure of 100kPa may be adopted for footings embedded at 

least 1m 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 
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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. 

11.3 Pile Foundations 

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

proposed building loads to the more competent unit at depth to mitigate the predicted 

differential foundation settlement issues described in Section 10.3 above. 

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 would be the preferred 

option for this project. Preliminary pile design parameters are presented in Table 7.0 

Table 7: Summary of Preliminary Pile Design Parameters 

Soil Unit Allowable End Bearing pressure (Compression) 

Shaft (kPa) Base (kPa) 

Probably Sandstone rock  50 1,000 

Notes:  The shaft capacity and passive resistance provided by the soil to a depth of 1.5 pile diameters 

below basement slab must be ignored 

Minimum pile embedment depth in the layer is 3 x pile diameter; 

Capacities provided are ultimate values in compression.  The designer must apply appropriate reductions 

based on the piling technique adopted and if used in tension. 

The foundation design parameters given in the Table 7 assume 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.  

Bored piles should be cleaned and inspected and approved by an experienced 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. 
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12 Aggressivity 

Based on the pH/EC, sulphate content and chloride content test results, a ‘Non-aggressive’ 

exposure classification for concrete piles in accordance with Table 6.4.2 (C) in AS2159-2009 

and a ‘Non-aggressive’ exposure classification for steel piles in accordance with Table 6.5.2 (C) 

in AS2159-2009 ‘Piling – Design and Construction’ is applicable. 

13 Further Geotechnical Inspections 

It is recommended that the following review/inspections be undertaken to assess geotechnical 

conditions and to further reduce the risk of slope instability. 

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

Consultant. 

• Additional geotechnical investigation near BH01 and BH09 to confirm the depth to bedrock;  

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

prior to pouring concrete. 

• 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. 

14 Closure 

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

CG’s proposal dated 11 August 2022 (Ref. QU22-0286 Rev 0) 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 boreholes. 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.  
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This report must be read in conjunction with the attached Information Sheets and any other 

explanatory notes.  

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

hesitate to contact the undersigned should you have any queries. 

 

For and on behalf of 

Core Geotech Pty Ltd 

 

Report prepared by:  

 

      

 

Raj Singh       

Principal Geotechnical Engineer MIEAust CPEng NER (Membership No. 3428360) 
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Information About This Report  
  
Limitations 

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

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

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

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

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

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

current conditions of the site. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

stated in this report. 

GENERAL NOTES 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

activities. 

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

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

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

industry standards, guidelines or procedures.  

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

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

accompanying soil and rock terms sheet for further information. 

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

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

• Assessment of suitability of designs and construction techniques; 

• Contract documentation and specification; 

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

• Construction advice (foundation assessments, excavation support). 
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Borehole Location Plan 
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Material Test Report

Report Number: P220271-1

Issue Number: 1

Date Issued: 09/09/2022

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P220271

Project Name: Proposed Light Industries and/or Warehouse & Distribution

Project Location: 323 - 327 Warringah Road, Frenchs Forest

Client Reference: CG22-0774

Work Request: 1112

Sample Number: 22-1112B

Date Sampled: 24/08/2022

Dates Tested: 05/09/2022 - 07/09/2022

Sampling Method: Sampled by Client

The results apply to the sample as received

Site Selection: Selected by Client

Sample Location: BH08 , Depth: 0.8 - 1.0 m

Material: Mottled Brown Silty Clay with Gravel

Material Source: In-Situ

Benchmark Geotechnical Pty Ltd

146 Clifton Avenue Kemps Creek NSW 2178

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 (%) 19

Plasticity Index (%) 34

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 9.0

Cracking Crumbling Curling None

Report Number: P220271-1 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: P220271-1

Issue Number: 1

Date Issued: 09/09/2022

Client: Core Geotech

31 Lilburn Street, Tallawong NSW 2762

Contact: Raj Singh, 0479 154 977

Project Number: P220271

Project Name: Proposed Light Industries and/or Warehouse & Distribution

Project Location: 323 - 327 Warringah Road, Frenchs Forest

Client Reference: CG22-0774

Work Request: 1112

Dates Tested: 05/09/2022 - 05/09/2022

Location: 323 - 327 Warringah Road, Frenchs Forest

Benchmark Geotechnical Pty Ltd

146 Clifton Avenue Kemps Creek NSW 2178

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 (%) Material

22-1112A BH06 , Depth: 1.5- 1.7 m 11.0 % Grey Silty Clay with Gravel

22-1112B BH08 , Depth: 0.8 - 1.0 m 21.2 % Mottled Brown Silty Clay with Gravel

22-1112C BH08 , Depth: 1.5 - 1.7 m 7.3 % Grey Silty Clay with Gravel

22-1112D BH09 , Depth: 1.2 - 1.5 m 9.8 % Dark Brown Silty Clay with Gravel

Report Number: P220271-1 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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 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2ES2230712

:: LaboratoryClient Core Geotech Pty Ltd Environmental Division Sydney

: :ContactContact Mr Raj Singh Olivia Barbato

:: AddressAddress 31 Lilburn Street

Tallawong  2762

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project CG22-0774 Date Samples Received : 30-Aug-2022 12:30

:Order number - Date Analysis Commenced : 02-Sep-2022

:C-O-C number 41717 Issue Date : 06-Sep-2022 18:44

Sampler : Raj Singh

Site : 323-327 Warringah Road, Frenchs Forest, NSW

Quote number : Compass Quote

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Senior Chemist - Inorganics Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES2230712

CG22-0774:Project

Core Geotech Pty Ltd

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contract for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Analytical Results

------------BH09 2.8-3.0mBH02 2.5-2.8mSample IDSub-Matrix: SOIL

 (Matrix: SOIL)

------------28-Aug-2022 21:1128-Aug-2022 21:10Sampling date / time

------------------------ES2230712-002ES2230712-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA002: pH 1:5 (Soils)

5.8 5.6 ---- ---- ----pH Unit0.1----pH Value

EA010: Conductivity (1:5)

26 140 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA055: Moisture Content (Dried @ 105-110°C)

8.1 11.3 ---- ---- ----%1.0----Moisture Content

ED040S : Soluble Sulfate by ICPAES

20Sulfate as SO4 2- 200 ---- ---- ----mg/kg1014808-79-8

ED045G: Chloride by Discrete Analyser

<10Chloride 70 ---- ---- ----mg/kg1016887-00-6
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Environmental

QUALITY CONTROL REPORT
Work Order : ES2230712 Page : 1 of 3

:: LaboratoryClient Environmental Division SydneyCore Geotech Pty Ltd

:Contact Mr Raj Singh :Contact Olivia Barbato

:Address 31 Lilburn Street

Tallawong  2762

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone ---- +61-2-8784 8555:Telephone

:Project CG22-0774 Date Samples Received : 30-Aug-2022

:Order number - Date Analysis Commenced : 02-Sep-2022

:C-O-C number 41717 Issue Date : 06-Sep-2022

Sampler : Raj Singh

Site : 323-327 Warringah Road, Frenchs Forest, NSW

Quote number : Compass Quote

No. of samples received 2:

No. of samples analysed 2:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Senior Chemist - Inorganics Sydney Inorganics, Smithfield, NSW
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Work Order :

:Client

ES2230712

Core Geotech Pty Ltd

CG22-0774:Project

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from 

standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Duplicate Result Acceptable RPD (%)

EA002: pH 1:5 (Soils)  (QC Lot: 4557297)

EA002: pH Value ---- 0.1 pH Unit 7.3 6.8 7.2 0% - 20%Anonymous ES2230680-001

EA010: Conductivity (1:5)  (QC Lot: 4557299)

EA010: Electrical Conductivity @ 25°C ---- 1 µS/cm 26 22 13.8 0% - 20%BH02 2.5-2.8m ES2230712-001

EA055: Moisture Content (Dried @ 105-110°C)  (QC Lot: 4557301)

EA055: Moisture Content ---- 0.1 % 36.4 36.0 1.1 0% - 20%Anonymous ES2230361-005

EA055: Moisture Content ---- 0.1 % 11.3 11.4 1.0 0% - 50%BH09 2.8-3.0m ES2230712-002

ED045G: Chloride by Discrete Analyser  (QC Lot: 4557300)

ED045G: Chloride 16887-00-6 10 mg/kg <10 <10 0.0 No LimitBH02 2.5-2.8m ES2230712-001



3 of 3:Page

Work Order :

:Client

ES2230712

Core Geotech Pty Ltd

CG22-0774:Project

Method Blank (MB) and Laboratory Control Sample (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Acceptable Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA002: pH 1:5 (Soils)  (QCLot: 4557297)

EA002: pH Value ---- ---- pH Unit ---- 1004 pH Unit 10198.8

---- 1007 pH Unit 10099.2

EA010: Conductivity (1:5)  (QCLot: 4557299)

EA010: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 1001412 µS/cm 10892.0

ED040S: Soluble Major Anions  (QCLot: 4557298)

ED040S: Sulfate as SO4 2- 14808-79-8 10 mg/kg <10 100750 mg/kg 12080.0

ED045G: Chloride by Discrete Analyser  (QCLot: 4557300)

ED045G: Chloride 16887-00-6 10 mg/kg <10 104250 mg/kg 12575.0

<10 91.85000 mg/kg 11779.0

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Acceptable Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Sample ID Method: Compound CAS Number

ED045G: Chloride by Discrete Analyser  (QCLot: 4557300)

BH02 2.5-2.8m ES2230712-001 16887-00-6ED045G: Chloride 104250 mg/kg 13070.0
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : ES2230712 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneyCore Geotech Pty Ltd

:Contact Mr Raj Singh Telephone : +61-2-8784 8555

:Project CG22-0774 Date Samples Received : 30-Aug-2022

Site : 323-327 Warringah Road, Frenchs Forest, NSW Issue Date : 06-Sep-2022

Raj Singh:Sampler No. of samples received : 2

:Order number - No. of samples analysed : 2

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES2230712

Core Geotech Pty Ltd

CG22-0774:Project

Outliers : Analysis Holding Time Compliance

Matrix: SOIL

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA002: pH 1:5 (Soils)

Soil Glass Jar - Unpreserved

02-Sep-2022----BH02 2.5-2.8m, BH09 2.8-3.0m 05-Sep-2022---- ---- 3

Outliers : Frequency of Quality Control Samples

Matrix: SOIL

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardMajor Anions - Soluble  0.00  10.000 2

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA002: pH 1:5 (Soils)

Soil Glass Jar - Unpreserved (EA002)

BH02 2.5-2.8m, BH09 2.8-3.0m 02-Sep-202204-Sep-2022 05-Sep-202202-Sep-202228-Aug-2022 ü û
EA010: Conductivity (1:5)

Soil Glass Jar - Unpreserved (EA010)

BH02 2.5-2.8m, BH09 2.8-3.0m 30-Sep-202204-Sep-2022 05-Sep-202202-Sep-202228-Aug-2022 ü ü
EA055: Moisture Content (Dried @ 105-110°C)

Soil Glass Jar - Unpreserved (EA055)

BH02 2.5-2.8m, BH09 2.8-3.0m 11-Sep-2022---- 02-Sep-2022----28-Aug-2022 ---- ü
ED040S : Soluble Sulfate by ICPAES

Soil Glass Jar - Unpreserved (ED040S)

BH02 2.5-2.8m, BH09 2.8-3.0m 30-Sep-202225-Sep-2022 05-Sep-202202-Sep-202228-Aug-2022 ü ü
ED045G: Chloride by Discrete Analyser

Soil Glass Jar - Unpreserved (ED045G)

BH02 2.5-2.8m, BH09 2.8-3.0m 30-Sep-202225-Sep-2022 05-Sep-202202-Sep-202228-Aug-2022 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 50.00  10.001 2 üChloride Soluble By Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 50.00  10.001 2 üElectrical Conductivity (1:5) EA010

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 2 ûMajor Anions - Soluble ED040S

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üMoisture Content EA055

NEPM 2013 B3 & ALS QC Standard 10.00  10.001 10 üpH (1:5) EA002

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 100.00  10.002 2 üChloride Soluble By Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üElectrical Conductivity (1:5) EA010

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üMajor Anions - Soluble ED040S

NEPM 2013 B3 & ALS QC Standard 20.00  10.002 10 üpH (1:5) EA002

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üChloride Soluble By Discrete Analyser ED045G

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üElectrical Conductivity (1:5) EA010

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üMajor Anions - Soluble ED040S

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 50.00  5.001 2 üChloride Soluble By Discrete Analyser ED045G
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to Rayment and Lyons 4A1 and APHA 4500H+.  pH is determined on soil samples after a 

1:5 soil/water leach. This method is compliant with NEPM Schedule B(3).

pH (1:5) EA002 SOIL

In house: Referenced to Rayment and Lyons 3A1 and APHA 2510.  Conductivity is determined on soil samples 

using a 1:5 soil/water leach. This method is compliant with NEPM Schedule B(3).

Electrical Conductivity (1:5) EA010 SOIL

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.  

This method is compliant with NEPM Schedule B(3).

Moisture Content EA055 SOIL

In house:  Soluble Anions are determined off a 1:5 soil / water extract by ICPAES.Major Anions - Soluble ED040S SOIL

In house: Referenced to APHA APHA 4500 Cl - G. The thiocyanate ion is liberated from mercuric thiocyanate 

through sequestration of mercury by the chloride ion to form non-ionised mercuric chloride.in the presence of 

ferric ions the librated thiocynate forms highly-coloured ferric thiocynate which is measured at 480 nm.  Analysis 

is performed on a 1:5 soil / water leachate.

Chloride Soluble By Discrete Analyser ED045G SOIL

Preparation Methods Method DescriptionsMatrixMethod

10 g of soil is mixed with 50 mL of reagent grade water and tumbled end over end for 1 hour.  Water soluble salts 

are leached from the soil by the continuous suspension.  Samples are settled and the water filtered off for 

analysis.

1:5 solid / water leach for soluble 

analytes

EN34 SOIL
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Appendix E 
Site Photography 
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Photo 1: Site view looking towards south boundary 
 
 
 
 

 

 
 

Photo 2: Site view looking towards north boundary 
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Photo 3: Site view showing retainign walls on the north and west boundary 
 
 
 
 
 

 
 

Photo 4: Site view showing the exisitng carpark area 
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Appendix F 
Historical Aerial Images 
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Photo 5: Historical Aerial Image of Year 1955 
 

 
 

Photo 6: Historical Aerial Image of Year 1965 
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Photo 7: Historical Aerial Image of Year 1970 
 

 
 

Photo 8: Historical Aerial Image of Year 1971 
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Photo 9: Historical Aerial Image of Year 1975 
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Foundation Maintenance Homeowner’s 

Guide 










