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LOT 500 GAVOUR ROAD, WATTLE GROVE 

DRAINAGE MANAGEMENT PLAN 

Executive Summary 

Estate Scale 

▪ A drainage basin will be constructed in the northern boundary of the site abutting 

Welshpool Road where stormwater will be disposed by infiltration.  The basin will 

be designed to ensure all events up to and including the 1% annual exceedance 

probability (AEP) storm are infiltrated on-site. 

▪ Swales will be installed throughout the site, in conjunction with below ground 

storage to provide infiltration opportunities prior to overflow to the main basin. 

▪ Bio-retention will be provided in the main basin and in the swales proposed 

throughout the site.  

▪ Maximum Groundwater levels (MGL’s) are some 18m below the site surface levels, 

although the relatively shallow clayey substrate in some areas of the site will require 

subsoil drainage to control water rise and ensure below ground storage does not 

permanently hold water. 

Access Street Scale 

▪ All piped drainage systems will be designed to accommodate the 20% AEP event 

including the overflow allowance from below ground storage installed for the 

allotments. 

Allotment Scale 

▪ Below ground soakage/storage areas will be installed below roads to provide storage 

for roof drainage from allotments.  This will ensure that rainfall for the 1EY 1 hour 

AEP event is detained on site, prior to overflow to the street drainage system. 

Private Open Space Areas 

▪ The basin constructed within the POS area will be designed to fully infiltrate all 

runoff up to and including the 1% AEP event. 
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1 Introduction 

This drainage management plan has been prepared as a stand-alone document to support 

the development application for Lot 500 Gavour Road, Wattle Grove and will be used to 

guide the design and construction of the proposed drainage solutions for the 

development within the area. 

The location of the site is shown in Appendix A, together with an aerial photograph of 

the existing site in Drawings L01 and L02. 

The site is located between Welshpool Road East and Gavour Road around 4km east of 

the intersection between Tonkin Highway and Welshpool Road East. 

1.1 Drainage/Water Management Principles and Design Objectives 

The following water sensitive design criteria, principles and objectives are to be pursued 

and/or implemented as part of the proposed development: 

▪ Water conservation and water efficiency  

Objective: To maximise water efficiency by promoting effective and sustainable 

usage practices both indoors and outdoors. 

Deliverable: Limiting water through a minimum of 3-star efficiency household 

plumbing fixtures – encouraged by the government through financial incentives. 

▪ Water quantity management and protection of property 

Objective: To maintain the total water cycle balance within development areas 

relative to the predevelopment conditions. 

Deliverable: All post development runoff will be fully infiltrated on-site, 

mimicking the natural predevelopment conditions. 

Objective: To protect the built environment from flooding or water logging. 

Deliverable: All finished floor levels of lots to be a minimum 0.3m above the 1% 

AEP flood level. 

Deliverable: All finished floor levels of lots to be a minimum 1.2m above the 

maximum groundwater level (MGL). 

Deliverable: Detention basin to be provided to ensure that 1% AEP storm is 

disposed of on-site via infiltration without outflow. 

▪ Water quality management 

Objective: To maintain and if possible, improve the overall surface water and 

groundwater quality of the water leaving the development. 

Deliverable: Surface water will be routed to the basin and infiltrated on-site. 

1.2 Planning Background 

The subject land is currently zoned “SU20” under LPS3 (Local Planning Scheme No.3), 

which is Special use and provides for integrated aged accommodation which reflects a 

lifestyle village. 

The proposed development masterplan plan is detailed in Appendix A. 
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1.3 Previous Work by Others 

In November 2014 Strategen prepared a LWMS for the site which outlined a drainage 

strategy for the proposed development of the land. 

This was based on a different plan, but with the proposed use of a wastewater treatment 

plant for effluent disposal.  The disposal of effluent raised concerns from various 

government agencies and the report was primarily aimed at addressing those concerns.  

The current proposal is to install a private wastewater pumping station (WWPS) and 

connect to the reticulated sewerage system. 

2 Proposed Development 

2.1 Key Elements of the Local Structure Plan (LSP) 

The site is located between Welshpool Road and Gavour Road around 4km east of the 

intersection between Tonkin Highway and Welshpool Road. It covers an area of 

approximately 15.18ha of land. 

The development proposal consists of approximately 190 lifestyle residential lots and 

other facilities such as aged care, clubhouse, workshop, caravan parking area etc. 

2.2 Previous Land Use 

The land is currently used for rural residential purposes and contains a large house and 

outbuildings and horse stables.  This has been used for that purpose since the land was 

parkland cleared, and the existing dwelling was constructed between 1979 and 1981.  

Prior to that the land had been used for broad scale agriculture. 

2.3 Finished Lot Levels 

Finished lot floor levels will be set at a minimum of 0.5m above the 1% AEP top water 

level (TWL) of the drainage basin and 0.3m above the 1% AEP hydraulic grade line 

(HGL) in the road system.  This will ensure that major storms flood down roadways into 

stormwater drainage basins in lieu of flooding lots. 

A further criterion is that finished floor levels are to be a minimum of 1.2m above 

subsoil levels which will be used to control the perching of water on the clay substrate. 

3 Design Criteria 
The drainage requirements for developments within this area are controlled by the 

requirements of the Local Council and the Department of Water and Environmental 

Regulation (DWER), which are outlined below: 

Item Description Requirement Source/Comment 

1 Water quality 1EY 1 hour storm to 

be Detained on site 

without outflow 

DWER requirement 

 

 

2 ARI for pipe design – 

Standard Drainage 

20% AEP Standard Council requirement 

3 ARI for compensating 

basin design 

1% AEP years with 

outflow limited to 

below predevelopment 

levels 

Standard Council requirement 
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Item Description Requirement Source/Comment 

4 Flow rates Pre-development flow 

rate to match post- 

development rate 

Standard Council requirement 

5 Min. lot freeboard 0.5m above basin 1% 

AEP flood level 

0.3m above 1% AEP 

HGL in Road System 

Standard Council requirement -

developments 

6 Basin Criteria 

Side slopes – In POS 

 

Max. 1 in 4 

 

As required by Landscapers 

 

6 Runoff coefficients 

Road reserve 

 

0.9 

 

Based on 90% runoff from paved 

area in road reserve 

7 Run-off coefficients 0.90 – for road 

reserves 

Urban Residential 

Allotments 

(tc>120min) 

C1EY -0.37 

C20%-0.51 

C1%--0.67 

0 –POS/Rural Areas 

1.0 – Drainage basin 

Area 

IL 14.3mm 

CL 0.45mm/hr 

Per Council requirements 

 

Per “EcoAid Underground Storage 

Calculations in Appendix D 

 

4 Predevelopment Environment 

4.1 Topography and Landform 

The site generally falls from north to south and east to west. Along the Gavour Road 

boundary, the elevation approximately ranges from RL 48mAHD to RL 50mAHD in the 

southeast corner.  Crystal Brook is situated roughly 25m to 65m from the eastern 

boundary, where the RL drops to 46m before rising again to RL 48mAHD at the creek 

edge.  The catchment of the creek consists of the area between the creek and Gavour 

Road and around 30m to the north.  The balance of the site slopes consistently towards 

the western boundary, reaching an elevation of approximately RL35m near Welshpool 

Road in the southwest corner of the site. 

4.2 Soil Characteristics 

The Armadale Environmental Geology Mapping2 indicates that the site area consists of 

three soil units, with the western portion of the site consists of sands and the eastern 

portion changing to the gravelly soils typical of the lower escarpment. 

• The southern part of the site is designated as S12 which consists of Sand – 

structureless, yellow, fine-grained, subangular and medium to coarse-grained 

subrounded to rounded quartz, feldspar and heavy minerals common, minor silt 

and clay.  This is noted as being suitable for urbanization. 
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• The north-western portion of the site is designated S8 formed of sand overlying 

sandy clay to clayey sand of the Guildford formation, of eolian origin.  This is 

noted as being suitable for urbanization. 

• The north eastern portion of the site is designated of Mgs2 which consists of 

Gravelly silt – strong brown, tough, common pebbles of fine to coarse-grained, 

subrounded granite, some dolerite and rare sandstone, and variable sand content.  

It is noted as having a variable value as a foundation with permanent cuts being 

unstable.  As a result, there are potential issues with urbanisation.   

Acid Sulphate Soil (ASS) mapping by DWER1 indicates that the whole site has a 

moderate to low risk of ASS occurring within 3m of the natural soil surface, but high to 

moderate risk of ASS beyond 3m of the natural soil surface.  Earthworks and 

excavations on-site are not proposed beyond 3m depth so ASS is not likely to be 

encountered. 

4.3 Geotechnical 

A geotechnical investigation was carried out by Galt Geotechnics in December 2021 

over the site area. The investigation is generally in accordance with the regional 

mapping indicating sand over the western portion of the site with shallower gravelly 

sand to the east.  The northern part of the site which was expected to be the gravelly silt, 

was in fact deep sand which indicates that the intrusion of the gravelly silt is probably 

further east than the site boundary. 

The investigation indicated sand to a depth exceeding the 3.0m investigation depth to the 

north of the site.  The balance of the site consisted of a gravelly sand ranging from 0.5m 

to 1.5m depth overlying clayey sand.  The gravelly sand is relatively pervious at around 

2.5-3.5m/day meaning infiltration will occur.  In the sandy areas, the permeabilities are 

around 7-greater than 15m/day permeability.  The sandy clay is relatively impervious at 

an infiltration rate of around 0.4-0.7m/day.  In the gravelly sand areas, the finer material 

increases with depth, while the gravel content decreases. 

The geotechnical investigation is included in Appendix D of this document. 

4.4 Groundwater Aspects 

According to the 2004 Groundwater Atlas3, which generally designates Average Annual 

Maximum Groundwater Levels (AAMGL) as measured from the relevant bores, the 

groundwater level is around RL17mAHD, which is about 18m below the site's lowest 

point.   

Based on the geotechnical investigation report, three CPT locations encountered water 

levels ranging from 2.2m to 5.2m. It is assumed that the water encountered is perched 

water on impermeable layers.  Subsoil drainage will be required to control the rise of 

this water and ensure that below ground storage areas will drain effectively. 

The groundwater levels are significantly lower than existing and proposed development 

levels and will not affect the development as such. 

The CPT location is shown on Site Classification Plan Figure 2 in the Geotechnical 

report in Appendix F. 
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4.5 Surface Water Aspects 

4.5.1 General 

As shown in Drawing L03 in Appendix B, the site generally consists of two catchments, 

being the area between Gavour Road and Crystal Brook and the immediate area abutting 

the Brook to the north, then the area between that point and Welshpool Road.  The 

development is outside the influence of Crystal Brook and all stormwater from the 

development area will be directed to the north.  Beyond the Crystal Brook catchment, 

the site falls towards the north and the west. As a result, the drainage basin area is 

proposed to be located in the lowest area, to ensure efficient conveyance of stormwater 

flows. 

4.5.2 Predevelopment Groundwater Monitoring 

Some predevelopment groundwater monitoring was undertaken as part of the Strategen 

LWMS to establish the baseload levels for phosphorous and nitrogen to prove up the 

proposal for the use of the on-site effluent disposal. 

Table 4.2 – Groundwater Quality test results 

Sample ID 

Date Comments Trigger 

Nutrients 

 

T
o

ta
l P

 

T
o

ta
l N

 

A
m

m
o

n
ia

 a
s 

N
 

     LOR 0.01 0.1 0.01 

    
 Refer 

Below 0.8-121 5 1 0.08 1 

     LIWG NG NG NG 

WG2 29/10/2014 Dry    - - 

WG4 29/10/2014 Dry   - - - 

WG5 29/10/2014    <0.005 0.5 0.10 

WG6 29/10/2014   <0.005 0.5 0.10 

SW1 29/10/2014   <0.005 0.5 0.10 

SW2 29/10/2014   <0.005 0.5 0.10 

1. Irrigation Guidelines ANZECC/ARMCANZ 2000, Chapter 9 

2. Values for Wetland environments - Table 3.3.6 ANZECC/ARMCANZ 2000 

Freshwater and Marine WQ Guidelines Chapter 3 

In looking at the measured nutrient levels it is evident that all measured levels are 

currently within allowable ANZECC limits, however the measured total Ammonia as N 

is slightly higher than the guideline levels.  This is likely to be related to the previous 

land uses. 

The location of existing monitoring bores is shown on Predevelopment Catchment Plan 

L03 in Appendix B.  Given the significant depth between the site surface levels and the 
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existing groundwater levels, no predevelopment monitoring has been undertaken on the 

site or is required for the purposes of drainage disposal and water management. 

4.6 Environmental Assets and Water-Dependent Ecosystems 

According to the Geomorphic Wetlands Mapping4, there are a number of wetlands in the 

area all associated with the immediate area and the periphery of Yule Brook, which is 

located some 900m downstream of this site.  All the wetlands are unnamed. 

The closest significant wetland to the site is a Palusplain Wetland (Conservation 

Category Wetland Unique Feature ID(UFI)15020 and 15021) which is around 900m 

north east of the site.  Abutting that is a dampland (Resource Enhancement 9UFI8030) 

which forms part of the Hartfield Golf Club area.  There is Multiple Use wetland 

(UFI13619), which is largely developed for residential purposes. 

All the wetlands are downstream and within sufficient distance to not be affected by the 

proposed development.  In any case, runoff from the development is proposed to be 

contained on site and disposed by infiltration so will not reach the Yule Brook, which is 

well above groundwater levels.  

4.7 Existing Infrastructure and Design Constraints 

The land can be connected to all services, either by extension and upgrading from 

existing infrastructure, or by extension of infrastructure to service the site.  Power, 

telephone and water services already pass along the site frontage on Gavour Road.  

There is sufficient capacity in the existing power system to cater for the proposed. 

The site is proposed to be serviced by a private wastewater pumping station (WWPS).  

The WWPS will be located abutting Welshpool Road.  The pressure main will be 

constructed along Welshpool Road, along Lewis Road to a new discharge point on 

Hartfield Road.  Gravity sewer of sufficient capacity is currently located at the 

intersection of Lincoln Road and Hartfield Road and will be extended to provide a 

connection point for the pressure main development. 

The capacity of the existing water main in Gavour Road is insufficient to supply the 

development and as a result, the existing mains from Anderson Road to Judith Road 

along Lewis Road and Hartfield Road will need to be upgraded to either a DN150 or 

DN200 pipeline.  In addition, the main between Judith Road and the site will also need 

to be upgraded to a DN150 pipeline. 

5 Water Sustainability Initiatives 

5.1 General 

The current state government requirement to increase the efficiency of water use in new 

developments to a target of less than 100kl per person per year is proposed to be 

implemented within the development. 

This is proposed to be achieved by encouraging the use of: 

• Water-wise appliances in the household through regulation and financial 

incentives to increase water efficiency. 

• Covering all new swimming pools as now required by legislation 

• Encouragement of waterwise garden measures including; 
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o Flow regulators – such as hose nozzles and timer switches. 

• Use of “waterwise” gardens through appropriate irrigation and use of native 

species 

• Low water requirement plants and minimal turf in gardens and POS. 

These measures will be implemented as part of the delivery and maintenance of the 

Lifestyle Village 

5.2 Alternative Water Supply Scheme 

No “alternative” water supply scheme is to be used in this development – reticulated 

water supply will be provided to all allotments. 

5.3 Wastewater Management 

Standard Water Corporation reticulated sewer is to be used for all new allotments in the 

area. 

5.4 Irrigation 

5.4.1 Water sources and required allocations 

For the POS irrigation the overall water use is limited to a maximum of 7,500kL/Ha/yr 

in accord with DWER requirements.  Approximately 5Ha of the development is to be 

irrigated, which will require a maximum annual bore yield of some 37,500kL/yr. 

An application has been made for the allocation which is currently under assessment by 

DWER. 

Standard conditions require irrigation usage to be metered monthly and submitted 

annually in accord with DWER requirements. 

5.4.2 Programming and irrigation minimisation 

In general, watering will be 10mm three times per day for initial establishment over a 

period of approximately 1 month, depending on the weather and the time of the year.  

This will be reduced to 10mm once per day for a period of approximately 2 months 

dependent on the time of year. The watering is then reduced to 10mm every two days. 

Establishment irrigation for street trees and POS planting is expected to be used for a 

period of 3 to a maximum of 5 years after planting, and disconnected thereafter. 

Irrigation will be programmed and maintained to minimise the water used across the 

site, through monitoring and adjustment, and a water-wise watering regime. 

The system will be checked regularly to detect faults and ensure water is being used 

effectively and efficiently.  In general the system will be checked at a frequency of: 

• November to April – Once per fortnight. 

• May to October – Once per month. 

All sprinklers will be checked to fully pop-up and retract, as well as provide adequate 

coverage, and bubblers and nozzles will be checked to be free of blockages.  Particular 
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attention will be paid to irrigation of transplanted mature trees and street trees to ensure 

they are receiving adequate water. 

The watering regime for planted areas shall reflect the plants’ needs appropriate to the 

plant type and natural rainfall, in accordance with the Water Corporation of WA 

“Waterwise” guidelines. Watering will be monitored throughout the year and adjusted 

accordingly to ensure appropriate watering. Watering (other than testing) will only take 

place within the hours stipulated by the Water Corporation (currently 6.00pm to 

9.00am). 

In general, the Irrigation Schedule will be as outlined below, which is based on the 

landscape hydrozones: 

• Turf will be separated from shrubbery, and each will be supplied by different 

stations of irrigation and will be scheduled separately. 

• Areas of turf subject to lower wear which are in sheltered environments and/or 

are not visually prominent will be scheduled to receive a lesser amount of 

irrigation than areas of turf which are subject to high levels of wear, in exposed 

environments and/or visually prominent locations. 

• Lower water use shrubbery is scheduled to receive a lesser amount of water than 

higher water use shrubbery. 

• Irrigation is to be progressively withdrawn from areas of native shrubbery. 

As part of the landscape works, the topsoil in the landscaped areas will be improved to 

ensure free drainage and nutrient retention properties prior to planting. 

6 Stormwater Management Strategy 

6.1 Predevelopment Hydrology 

As outlined in Section 4, the area of the site abutting the site grades falls from Gavour 

Road to Crystal Brook, then from around 30m north of the brook, falls north-west to 

Welshpool Road.  There is little evidence of runoff from the site and given the depth and 

permeability of the sand area abutting Welshpool Road it is likely that any run off will 

be infiltrated prior to leaving the site. 

Based on the regional soil mapping, the area to the east of the site, which grades towards 

the site consists of the gravelly silt area, is likely to result in greater runoff than seen on 

the site meaning that there is the potential for some overland flow across the site, which 

will require a cut off drain to be installed abutting the eastern boundary.  At present the 

existing overland flow flows towards Welshpool Road and there is an informal drain 

along the boundary of the abutting allotment that directs the flow to the roadside drain. 

The catchment boundary for Crystal Brook has also been established for the purposes of 

checking the likely flood levels of the brook.  The catchment is shown in Drawing L07 

and the estimated flood levels at critical locations are shown on Drawing L03.  The 1% 

AEP flow along Crystal Brook is estimated to be some 8.1m3/s.  The grade of the brook 

is quite steep and based on the dimensions of the channel, the flow height for the 1% 

AEP is estimated to be 0.8m high.  The levels will surcharge when the new crossing is 

installed (requiring some 3 by 1050 diameter pipes) to some 1.75m height, but this will 

still be contained within the banks.  Given the terrain rises beyond the top of the bank at 
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least a further 0.8m in height means the brook will not overtop and flow across the 

subject site. 

A plan detailing the predevelopment catchment boundaries within and abutting the site 

is shown in L03 in Appendix B. 

For the northern portion of the site, the deep sand in combination with the good 

permeability means that infiltration occurs at a greater rate than runoff such that little or 

no runoff leaves the site. 

6.2 Pre- & Post Development Hydrology 

The stormwater drainage strategy is proposed to infiltrate as much water on site within 

subsurface storage, swales and end of line basin.  Lot connections will be provided to 

each allotment, which will be directed to below ground detention system beneath the 

roadways.  The below ground system will be drained by subsoil systems and will 

surcharge and flow along the road system when the capacity is exceeded. 

Any overflow and subsoil flows will be conveyed through a piped drainage system to 

bioretention/detention basins which is proposed to be detained on site for the 1% AEP 

and all the ARI events.  

The entire site catchment area falls from the south to north and from the east to the west. 

As a result, the end of line basin is proposed to be located at the western part of the site 

and capture the stormwater runoff. 

Lot levels will be set above road levels, meaning that even if water floods areas of roads, 

it will surcharge and flood to the downstream swale areas without flooding homes, 

thereby providing the design flood routes as required by proper drainage management.  

All roads will be graded to the proposed basin, such that if there is any surcharge during 

major storm events, there is a route for conveyance.  The infiltration basin in the western 

part of the site is designed to accommodate the stormwater runoff for 1% AEP event 

without outflow.  

The basin parameters required to contain flows from the post development catchment 

are summarised in Table 6.1 below.  Refer also to Appendices B and C for the 

catchment plan and detailed calculations. 

Table 6.1 – Drainage basin details 

Basin parameter Site Catchment  

Impervious catchment (Ha) (C1%) 5.91 

Storage provided (1%) (m3) 2796 

Storage provided (10%) (m3) 1185 

Storage provided (20%) (m3) 866 

Storage provided (1EY) (m3) 386 

Site area required (1%) (m2) 2904 

Site area required (10%) (m2) 2177 

Site area required (20%) (m2) 1908 

Site area required (1EY (m2) 1858 

TWL1% (mAHD) 36.36 
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Basin parameter Site Catchment  

Critical TC (1%) (hrs) 10 

Critical TC (10%) (hrs) 5 

Critical TC (20%) (hrs) 2 

Critical TC (63.2%) (1EY) (hrs) 1 

6.3 63.2% AEP (1EY) event 

6.3.1 General 

The 63.2% AEP event is typically seen as the storm from which generates most nutrients 

and particulate matter. 

The separation distance between all of the development and the groundwater is greater 

some 18m and in these instances no groundwater control measures are required, 

although due to the presence of relatively shallow sandy clay, particularly in the 

southern portions of the site, subsoils will be installed to control perching. 

It is proposed that the 1EY 1 hour storm will be retained on site without outflow in 

accordance with Standard Council requirement.  This is proposed to be undertaken at the 

various levels as outlined in the following sections. 

6.3.2 Lots 

Lots will discharge to a below ground storage/infiltration which will be installed beneath 

the roadways.  The below ground storage is sized to cater for the 1EY, 1 Hour storm 

without outflow.  The below ground will infiltrate to the adjacent subsoil system 

installed at or below the level of the below ground storage systems.  If the below ground 

storage fills during a storm, the water will overflow to the street drainage system and 

convey the flow to the downstream basin. 

6.3.3 Streets 

Road storm water run-off from the lifestyle village streets will be directed through a pipe 

system into a proposed swale abutting the roadway on the western boundary.  The swale 

will then provide further infiltration opportunities.  The swale will overflow to a further 

below ground drainage system which will flow to the proposed end of line infiltration 

basin.  The design of the detention basin will ensure that the 1% AEP storm from the 

roadways and overflow from the lot systems is infiltrated. 

6.3.4 Detention basins 

The detention basins will be required to store the stormwater run-off from the site for all 

the storms. Details of the proposed basin are included on Drawing L05 in Appendix B. 

6.3.5 Non-structural measures 

Non-structural measures will also be employed to reduce the sources of nutrients. These 

measures involve providing advice to lot purchasers and stakeholders to reduce nutrient 

sources from the application of garden fertilisers and eroded particulate matter 

particularly from the new urban areas during the housing construction phase and in 

establishment of gardens. 



 
 

 

Development Engineering Consultants Pty Ltd ACN 084 639 887 ATF The DEC Trust 

Page 16 

Minimisation of nutrient loading will be achieved through:  

▪ Education of local residents and Village maintenance personnel; and  

▪ By implementing frequent street and storm water maintenance programs – 

particularly during housing construction. 

▪ By planting and using appropriate native species. 

All landscaping and maintenance will be installed as part of the Lifestyle Village 

development which will ensure correct planting and maintenance is implemented. 

6.4 20% AEP event 

All piped drainage systems will be designed to accommodate the 20% AEP event, 

without any inundation of roadways. 

6.5 1% AEP event 

For the major event, volumes in excess of the 20% AEP storm for residential lots will 

surcharge and run overland.   

All roads within the estate will be designed to accommodate and direct extreme event 

flows toward the stormwater drainage basins. The land will form the same catchment 

area as detailed in the post development plan in Appendix B. 

6.6 Finished Lot Levels (Relative to the 1% AEP Flood Levels) 

As outlined in Section 2.3, lots will be set to ensure major storms will be conveyed 

along roadways without flooding homes.  The land is proposed to be finished a 

minimum of 0.3m above the TWL of the drainage basin and the HGL in the road 

system. 

6.7 POS Credits 

POS credits do not apply to this development as it is a development rather than a 

subdivision.  The Open Space that will be developed is for the private use of residents. 

6.8 Best Management Practices Water Quality Targets 

The DWER’s Stormwater Management Manual6 provides guidelines and information on 

best management practices that may be applied at land development and construction 

sites to improve stormwater management and environmental performance. 

Poorly managed land development sites can often be a major source of pollution.  

Certain construction activities can allow pollutants to be transported via existing 

stormwater systems or overland flow to adjoining receiving water bodies. 

The major sources of pollutants from construction activities in the case of this project 

will potentially be from: 

• Eroded materials in the interim period between opening up the surface of the site 

and implementing the drainage management measures. 

• Litter and waste storage areas – that allow materials to be blown by wind or 

washed away by rainfall into existing stormwater systems. 

• Wash-down areas – poor practices can allow materials to enter stormwater 

systems. 
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• Placement and storage of delivered products – particularly sand and soil 

stockpiles where such materials may be tracked by vehicles, blown, or washed 

onto roads, which then get into existing stormwater systems. 

• Dewatering activities – which can cause sedimentation of downstream water 

bodies. 

Consequently no construction activities will commence on the site until an appropriate 

approved Environmental Management Plan (EMP) is prepared that fully addresses: 

• litter and waste management practices (non-hazardous and hazardous materials); 

• vehicle and equipment washing-down practices; 

• water conservation practices; 

• erosion and sediment control; 

• product placement and storage practices; 

• dewatering activities (if applicable), and; 

• Any other practices that may adversely impact upon receiving water bodies. 

This will be prepared by the contractor undertaking the civil works on the subdivision 

together with the engineering consultant. 

The Best Management measures proposed for this project are: 

• Non-structural measures to reduce nutrient loading. 

• On-site retention of the 63.2% AEP – 1 hour storm. 

Research has indicated that this approach will achieve reductions of at least 80% of total 

suspended solids, 60% of total phosphorus, 45% of total nitrogen and 70% of gross 

pollutants compared to a conventional drainage system. 

7 Groundwater Management Strategy 

7.1 Groundwater Level Management 

The groundwater level as per the 2004 Groundwater Atlas3 are plotted on Drawings U04 

and U03 in Attachment B.  Although the groundwater level is well below the surface, 

the clayey sand beneath the sandy surface layers will mean there will be perching of 

water on the substrate.  As a result, it is proposed to install subsoils throughout the area 

to control the potential perching of the surface water on the clayey sand substrate. 

7.2 Actions to Address Acid Sulphate Soils or Contamination 

As mentioned in Section 4.2, the ASS mapping for the area indicates that the whole site 

has moderate to low risk of ASS occurring within 3m of natural soil surface, but high to 

moderate risk of ASS beyond 3m of natural soil surface.  Construction work will not 

exceed this depth, therefore there is little to no risk of the development proposal 

encountering any ASS soils. 

8 The Next Stage – Development Construction 

The development area is under the private ownership of the development by the lifestyle 

village, so it is anticipated that the drainage strategy is outlined in this report and further 

detailed design and calculations will be provided as part of the initial submission of 

engineering plans for the infrastructure works. 

The detailed design plans will entail the following works: 
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▪ Further detail in the design of the detention basin. 

• Detailed geotechnical investigations including testing of the PRI and 

permeability of the existing soils both at the surface and at the depth of the base 

of the basin. 

• Further detail in landscape proposals. 

• Testing of groundwater levels and quality for the purposes of irrigation of public 

open space. 

Once this data is received, the approach outlined herein will be reviewed with detailed 

work required to: 

• Finalise the design of the swale parallel to the roads alignment. 

• Detail the drainage basin including the inlet configurations and edge treatments 

to ensure the overall functional and aesthetic outcomes are satisfactory. 

• Review the drainage calculations relative to final planning proposals for the site 

to ensure that the land use assumptions within the drainage calculations herein 

are consistent. 

9 Monitoring 

Given the water will not be leaving the site and the depth of the groundwater table, post 

development monitoring is not proposed. 

10 Implementation 

10.1 Commitments 

The developer is committed to: 

1) Physical Outcomes – To be undertaken at the time of construction. 

▪ Installing the physical measures as outlined within this report. 

▪ Installing detention basin designed and constructed to manage flows up to and 

including the 1% AEP storm event. 

▪ The basin will be landscaped and maintained by the Village Management. 

2) Non-structural – To be undertaken as part of the implementation of construction 

and in management of the lifestyle village. 

3) Further investigation and reporting: 

▪ Prepare a UWMP to support further detailed subdivision planning. 

10.2 Maintenance Schedules (Incl. Roles & Responsibilities) 

Maintenance schedules and arrangements will be resolved as part of the UWMP and will 

be dependent on the detailed design and operation of the mechanisms required.  As a 

brief summary, Table 10.1 has been included to provide guidelines for likely 

maintenance responsibilities. 

Table 10.1 – Proposed maintenance program for the development 

# Drainage Element: Maintenance and Inspection Frequency: Responsibility: 

1 Internal allotment drainage 

systems 

Annually inspection & clean-out (as necessary) – just 

prior to winter rains 
House Owner 

2 Street Sweeping Quarterly as a minimum but more regularly as required. Developer/Village 
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# Drainage Element: Maintenance and Inspection Frequency: Responsibility: 

Briggs Road and Thomas Road to be swept as necessary 

during house construction.  
Management 

3 Vegetated bio-retention 

basin and landscaped 

detention basins 

During developer maintenance period: 

Regular maintenance which including sediment 

removal, weed control/removal, infill planting, rubbish 

collection, removal of dead plants and any remediation 

of stuctures where damage has occurred. 

Inspect, clean-out & maintain structures tri-annually – 

just prior to winter & then around June / July & again in 

Oct / Nov. 

Base and Batters of Basin to be monitored for building 

sediment removed prior to initial planting 

Village management 

will be responsible 

for this for the life of 

the Village. 

 

  After developer maintenance period: 

Inspect, clean-out & maintain plants (as required) as 

part of standard Council POS maintenance program 

Village management 

4 Drainage culverts, standard 

table drains, pipes, pits. 

During developer maintenance period: 

Inspect, clean-out & maintain structures annually – just 

prior to winter (& then again in Aug / Sept if necessary) 

Village Management 

  After developer maintenance period: 

Inspect, clean-out & maintain structures at least 

annually – just prior to winter – but inspection 

frequency will need to be higher during home 

construction phase. 

Inspect, clean-out & maintain pits tri-annually – just 

prior to winter & then around June / Aug – but 

inspection frequency will need to be higher during 

home construction phase 

Village management 

for the life of the 

Village 

5 Base of swales & bio-

retention basins 

Initial formal inspection & assessment of performance 

of bases (say) at around year 3 & then every 5 – 10 

years. 

Village management 

10.3 Funding 

The cost for the implementation of the capital water management measures will be borne 

by the developers.  Maintenance costs will be borne by the developers for the periods as 

outlined in the maintenance schedule table in Section 10 above. 

10.4 Review 

Following the approval of this document, it is not expected that this Drainage Report 

will need to be reviewed as this forms the broad structure of the approach for the 

drainage in the area. 

In general, minor amendments can be made provided they meet the outcomes sought 

within this report. In the event that the management measures used within the state have 

significantly changed the measures used for management of stormwater should be 

reviewed. 
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APPENDIX A – OVERALL PLANS 

 L01 - Location Plan  

 L02 – Development Plan Overlaid on Aerial Photograph 

Proposed Master Plan of the Site 
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APPENDIX B 

DRAINAGE CATCHMENT PLANS 

• L-03: Predevelopment catchment plan 

• L-04: Post development catchment plan 

• L-05: Drainage Basin Details 

• L-06 Typical EcoAid Details 

• L-07 Crystal Brook Catchment Area 
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Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle Villages

Location: Overall Soakage Catchment
Designer: SRA
Location: Gavour Road, Wattle Grove23-Jan-25
Nearest grid 

cell: Latitude 32.0125(S) Longitude 116.0125(E)

Data to be input

Rainfall AEP (percentage) 1 ARI v Descriptor v

63.2% AEP - 1hr impervious catchment (Ha) 1.93 100 Infrequent

Required bio-retention area (2% ) (m
2
) 386

Required storage (63.2% - 1hr) (m
3
) 289

Available storage (m
3
) 2024

Soakage outflow (L/s/m
2
) 0.035 3.00 m/day

Likely Subsoil Flow (m
3
/day)            164.79 

Likely Subsoil Flow (l/s)                1.91 

Allowable Outflow (l/s) (1 yr) 0.00 l/s/ha                      -   

Allowable Outflow (l/s) (5 yr) 0.00 l/s/ha                      -   

Allowable Outflow (l/s) (10 yr) 0.00 l/s/ha                      -   

Allowable Outflow (l/s) (100 yr) 0.00 l/s/ha                      -   

Catchment details Roads

Standard lots 

(unconnected

) School/POS Drainage basin Total

Gross area (Ha) 2.14 5.7245 7.3155 0.1500 15.33

Runoff coefficient (C10) * 0.90 0.42 0.000 1.00 * Note C is used for Times between 30 and 120 mins which is critical

ARI multiplier 1.00 1.00 1.41 1.00 Calculated Flows from 10-30mins are over calculated

Runoff coefficient (Cy) 0.90 0.42 0.000 1.00 Calculated Flows Greater than 120mins are Under Calculated

Impervious area (Ha) 1.93 2.40 0.00 0.15 4.48 0.29 Effective C

TC (min) TC (hr) I (mm/hr) QIN (L/s) VIN (m
3
)

Preliminary 

height (m)

QOUT 

(soakage) 

(L/s)

VOUT 

(soakage) 

(m
3
)

Net storage 

(after 

soakage) (m
3
)

Time of water 

in basin (hr)

VOUT 

required 

(m
3
) QOUT (L/s)

10 0.17 127.00 1581 949 0.25 55.5 33 916 4.7 0 0.0

15 0.25 102.00 1270 1143 0.25 55.5 50 1093 5.7 0 0.0

20 0.33 85.80 1068 1282 0.25 55.5 67 1216 6.4 0 0.0
30 0.50 66.80 832 1497 0.25 55.5 100 1397 7.5 0 0.0

45 0.75 51.70 644 1738 0.25 55.5 150 1588 8.7 0 0.0

60 1.00 43.20 538 1937 0.25 55.5 200 1737 9.7 0 0.0

90 1.50 33.70 420 2266 0.25 55.5 300 1966 11.3 0 0.0

120 2.00 28.40 354 2546 0.25 55.5 400 2147 12.7 122 17.0

150 2.50 25.40 316 2847 0.25 55.5 500 2347 14.2 323 35.9

23/01/2025 3:19 PM Page 1 WATNLV01OACatchment260924



Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle Villages

Location: Overall Soakage Catchment
Designer: SRA

180 3.00 22.40 279 3013 0.25 55.5 600 2413 15.1 389 36.0

240 4.00 19.33 241 3467 0.25 55.5 799 2667 17.3 643 44.7

300 5.00 16.87 210 3781 0.25 55.5 999 2781 18.9 757 42.1

360 6.00 15.00 187 4035 0.25 55.5 1199 2836 20.2 811 37.6

480 8.00 12.87 160 4614 0.25 55.5 1599 3016 23.1 991 34.4

720 12.00 9.83 122 5288 0.25 55.5 2398 2890 26.5 866 20.0

960 16.00 8.25 103 5918 0.25 55.5 3197 2720 29.6 696 12.1

1440 24.00 6.04 75 6499 0.25 55.5 4796 1702 32.5 0 0.0

2880 48.00 3.47 43 7467 0.25 55.5 9592 -2126 37.4 0 0.0

4320 72.00 2.48 31 8005 0.25 55.5 14389 -6384 40.1 0 0.0

Calculation of storage in above ground basin

Lower tier drainage basin dimensions:

Side slopes 1: Length (m) Breadth (m)

4 45 32
RL (Base) 35

TWL (mAHD) Height (m)

Area at TWL 

(m
2
) Average area Volume (m

3
)

 Treatment 

storage above 

LWL (m
3
)

35 0 1440 5760 0 0

35.06 0.06 1477 5834 88 88

35.1 0.1 1502 5884 147 147

TOTAL STORAGE TO TOP OF LOWER TIER 147 m
3

Upper tier drainage basin dimensions:

Side slopes 1: Length (m) Breadth (m)

4 48 32.00
RL (Base) 35.1

TWL (mAHD) Height (m)

Total depth to 

TWL (m)

Area at TWL 

(m
2
) Average area Volume (m

3
)

Total basin 

storage above 

LWL (m
3
)

35.1 0 0.1 1536 6144 0 147

35.3 0.2 0.3 1667 6403 320 467

35.4 0.3 0.4 1734 6534 490 637

36.1 1 1.1 2240 7488 1877 2024

TOTAL STORAGE TO TOP OF UPPER TIER 2024 m
3

10% AEP

1% AEP

Bottom of upper tier

20% AEP

The designated height 

allows storage for

Static water level

The designated height 

allows storage for

First 15mm

63.2% AEP

23/01/2025 3:19 PM Page 2 WATNLV01OACatchment260924



Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle Villages

Location: Lot Soakage Catchment - Standard EcoAid
Designer: SRA
Location: Gavour Road, Wattle Grove

Nearest grid 

cell: Latitude 32.0125(S) Longitude 116.0125(E)

Data to be input AEP ARI 0<t<30mins 30<t<120mins t>120mins

63.2 1 0 0 0.37

Rainfall AEP (percentage) 63.2 ARI v Descriptor v 50 1.44 0 0.2 0.42

63.2% AEP - 1hr impervious catchment (Ha) 0.20 1 Very Frequent 20 4.48 0.06 0.34 0.51

Required bio-retention area (2% ) (m
2
) 41 10 9.49 0.17 0.41 0.56

Required storage (63.2% - 1hr) (m
3
) 30.38 5 20 0.26 0.47 0.6

Available storage (m
3
) 36 2 50 0.35 0.53 0.64

Soakage outflow (L/s/m
2
) 0.005 0.40 m/day 1 100 0.4 0.57 0.67

Standard Lot Area            250.00 m
2

Number of Lots              10.00 Ea

Effective Initial Loss (mm)               14.28 

Catchment details House Outside Total

Gross area (Ha) 0.23 0.0250 0.250

Runoff coefficient (C10) 0.90 0.18

ARI multiplier 1.00 0.62 Allowable Outflow

Runoff coefficient (Cy) 0.90 0.11 0.00 l/s

Impervious area (Ha) 0.20 0.00 0.21 0.82 Effective C

TC (min) TC (hr) I (mm/hr) QIN (L/s) VIN (m
3
)

Preliminary 

height (m)

QOUT 

(soakage) 

(L/s)

Effective 

Continuing 

Loss (mm/hr)

VOUT (soakage) 

(m
3
)

Net storage 

(after 

soakage) (m
3
)

Time of water in 

basin (hr)

VOUT required 

(m
3
) QOUT (L/s)

Effective 

runoff C

10 0.17 48.60 28 17 0.50 0.3 0.45 0 16 14.7 0 0.0 0.00

15 0.25 39.10 22 20 0.50 0.3 0.45 0 20 17.8 0 0.0 0.00

20 0.33 33.20 19 23 0.50 0.3 0.45 0 22 20.1 0 0.0 0.00

30 0.50 26.00 15 27 0.50 0.3 0.45 1 26 23.7 0 0.0 0.00

45 0.75 20.30 12 31 0.50 0.3 0.45 1 30 27.7 0 0.0 0.00

60 1.00 17.00 10 35 0.50 0.3 0.45 1 34 30.9 0 0.0 0.00

90 1.50 13.20 8 41 0.50 0.3 0.45 2 39 36.0 3 0.6 0.07

120 2.00 11.00 6 45 0.50 0.3 0.45 2 43 40.0 7 1.0 0.13

150 2.50 9.76 6 50 0.50 0.3 0.45 3 47 44.4 12 1.3 0.19

180 3.00 8.52 5 52 0.50 0.3 0.45 3 49 46.5 13 1.2 0.21

240 4.00 7.25 4 60 0.50 0.3 0.45 5 55 52.8 19 1.3 0.27

300 5.00 6.25 4 64 0.50 0.3 0.45 6 58 56.9 23 1.3 0.29

360 6.00 5.52 3 68 0.50 0.3 0.45 7 61 60.3 26 1.2 0.31
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Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle Villages

Location: Lot Soakage Catchment - Standard EcoAid
Designer: SRA

480 8.00 4.69 3 77 0.50 0.3 0.45 9 68 68.3 32 1.1 0.34

720 12.00 3.56 2 88 0.50 0.3 0.45 14 74 77.8 38 0.9 0.36

960 16.00 3.01 2 99 0.50 0.3 0.45 18 81 87.6 45 0.8 0.37

1440 24.00 2.26 1 111 0.50 0.3 0.45 27 84 98.7 49 0.6 0.36

2880 48.00 1.42 1 140 0.50 0.3 0.45 54 86 124.1 50 0.3 0.29

4320 72.00 1.08 1 160 0.50 0.3 0.45 81 78 141.6 43 0.2 0.22

28/03/2025 8:30 AM Page 2 of 3 WATNLV01EcoAidCalcs190124.xls



Development Engineering Consultants - Drainage Basin Spreadsheet

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle Villages

Location: Lot Soakage Catchment - Standard EcoAid
Designer: SRA

Volume and Dimensions of Below-Ground Storage

Based on Eco Aid Chambers

Width 1295 mm 1.295 m Length 970 mm 0.97 m

Height 782 mm 0.782 m Equivalent height to match volume of chamber 1.013m3/m plus surrounding stone
Storage 

Required 28.77 m
3

Width 

Provided 1.30 m 1 Modules Wide

Length 

Required 28.41 m

Length 

Provided 28.41 m 30 Modules Long

Storage 

Provided 29.47 m
3

Calculation of Storage in Proposed Pipework and Access Chambers
Base Level 3.95 mAHD 1 2.84050493

Max Water 

level 6.075 mAHD 2 5.681009861

Storage 

Location Diameter

X-Section 

Area IL NSL

Storage 

Length

Number of 

Pits Volume 3 8.521514791

300 Dia Drain 0.30 0.07 0 0 0.00 4 11.36201972

375 Dia Drain 0.38 0.11 0 0.00 5 14.20252465

450 Dia Drain 0.45 0.16 0 0.00 6 17.04302958

Manholes 1.05 0.87 0.00 7 19.88353451

Soakwells 8 22.72403944

Pit 1 1.05 0.87 0.00 0.00 1.20 6.00 6.23 9 25.56454437

Pit 2 1.80 2.54 4.62 6.95 2.93 0.00 0.00

ULTIMATE STORAGE PROVIDED IN SYSTEM 2.93 0.00 6.23

28/03/2025 8:30 AM Page 3 of 3 WATNLV01EcoAidCalcs190124.xls



Development Engineering Consultants - Drainage Calculations - Flows Per Australian Rainfall and Runoff 1987

Lot 500 Gavour Road, Wattle Grove Location: Wattle Grove

Calculation of Flow Using AR and R 1987

Recommended Method - Jarrah Forest With Lateritic Soils
Designer: SRA
Location: Gavour Road, Wattle Grove 23-Jan-25

Nearest grid cell: Latitude 32.0125(S) Longitude 116.0125(E)

Crystal Brook Flood Levels

Data to be Input

Rainfall AEP (%) 1

AEP Multiplier 1.41

Percentage Cleared 95

Catchment 

Catchment 

Area 

Cumulative 

Area in (m2)

Length of 

Catchment 

(L)(m)

Fall(m) Slope(m/km

)

C10 Effective 

Cy

Equiv.Imp. 

Area
tc(mins)) tc(hrs) I(mm/hr) Q(l/s)

Min Gauged (AR&R) 725000 700 2.3-48.9 1.942

Pre- Development Flows
Catchment Area 4174092 4174092 4000 228 57 0.29 0.41 1731171 299.8 4.997 16.87 8113

Total Flow Total Area
Actual 

Contributing Area

Flow Per 

Unit Area

Total Flow per Unit Area 8113.49 4.17E+06 4174092.000 19.438 l/s/ha

Culvert Under Access to Site - Available Depth 1.7m

Install 3 by 1050 Dia

D= 1.06 m

From Nomogram HW/D= 1.65

Therefore HW= 1.75 m

IL 47.00 therefore 1% AEP Flood level = 48.75mAHD which does not break top of banks

28/03/2025 8:58 AM Page 1 WatNlv01Catch1AR&Rjarahwithlat.xls



Development Engineering Consultants - Open Channel Spreadsheet

Open Channel Flow Calcs

Project: Lot 500 Gavour Road, Wattle Grove

Client: Providence Lifestyle

Location: Check Height of Flow in Crystal Brook
Designer: SRA

INPUT
a 2 or 0.50 %

b 2 or 0.50 %

W 2.5 m

n 0.03

So (Channel bed grade) 0.01234568 m/m      or 1.23 %

Q (Discharge) (10% AEP) 3.520 m
3
/sec

Q (Discharge) (1% AEP) 8.100 m
3
/sec

H (m) T (m) A (m
2
) P (m) R V (m/s) Q (m

3
/s) Froud No Capacity

0.2 3.3 0.58 3.39 0.17 1.14045258 0.661462 0.661 less than 10% AEP

0.4 4.1 1.32 4.29 0.31 1.68833253 2.228599 1.092 less than 10% AEP

0.51 4.54 1.7952 4.78 0.38 1.9277249 3.460652 1.311 less than 10% AEP

0.52 4.58 1.8408 4.83 0.38 1.94810241 3.586067 1.331 greater than 10% AEP

0.6 4.9 2.22 5.18 0.43 2.10443258 4.671840 1.487 greater than 10% AEP

0.8 5.7 3.28 6.08 0.54 2.45504171 8.052537 1.871 greater than 10% AEP

WatNlv01OpenChannelCalcsCrystalBk.xls 28/03/2025
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1. INTRODUCTION 

This report presents the outcomes of Galt Geotechnics Pty Ltd’s (Galt’s) geotechnical study for the proposed retirement 

village on Lot 500 Gavour Road, Wattle Grove (the “site”).  The location of the site relative to the surrounding area is 

shown on Figure 1, Site and Location Plan. 

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

Based on the supplied information, the site covers a total area of about 15.2 ha.  It is bounded by Welshpool Road to 

the north, Gavour Road to the southeast and rural lots on the other sides. 

The site is currently vegetated with spreads of mature trees in the north and south with a large, grassed area (pasture) 

in the middle.  There is a creek near the southeast boundary.  There is a Western Power easement crossing the site in a 

roughly north-south alignment.  We note that much of the central vegetation comprises mature trees with presumably 

large root systems.  

We noted that many of the existing internal roads/driveways and slabs have substantial cracking that appears to be a 

result of shrink-swell movements and tree roots.  There are some cracks in the existing buildings that may be due to 

ground movements. 

The surface levels range from about RL 35 m AHD in the northwest to about RL 50 m in the southeast corner. 

We understand that the proposed development will comprise: 

 a retirement village with around 220 units; 

 aged care facility in the southeast (covering about 1.3 ha); 

 an apartment facility; 

 a community centre;  

 a combined easement/POS/sewage effluent treatment and disposal area (land application area); and 

 various roads and other minor infrastructure. 

We also understand that there will be an intersection at the entrance on Welshpool Road. 

The site will be serviced by reticulated sewerage, which will be pumped by a small wastewater pump station to an on-

site wastewater treatment plant.  We understand sewer trenches will be less than 2 m deep.  Treated effluent will be 

discharged on a land application area (LAA) within the power line easement. 

We understand that the lots (typically ~200 m2) would be developed with single or double storey residential type 

structures.  The aged care facility, apartment building and community centre may be up to 3 storeys high.  Basements 

are not anticipated. 

3. PROJECT OBJECTIVES 

The objectives of the study were to: 

 Provide guidance on preparation of soil under pavements, roads and car parking areas, including CBR for design 

purposes. 

 Provide design parameters for retaining structures and batter slopes.  

 Provide design parameters for shallow foundations (strip and pad footings) including allowable bearing 

pressures and settlement estimates. 

 Provide a site classification/s to AS 2870-2011 in its current condition.  
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 Specify remediation works / fill requirements to ensure that the site will have a site classification of A or S if 

applicable. 

 Describe subsurface soil conditions, soil properties, ground water level and comment on optimum finished 

ground level and how it may influence the design and construction of foundations. 

 Provide guidance for on-site storm water disposal by infiltration including design permeability rates. 

 Provide advice on site preparation, compaction, re-use of in situ soil including collapsing potential.  

 Comment on topsoil re-use and blending requirements. 

 Comment on possible presence of shallow rock / limestone.  

 Conduct a desk study assessment and comment on the possible presence of acid sulphate soils (ASS) and other 

environmentally sensitive issues apparent from geotechnical investigation that may need further detailed 

investigation.  

 Advise on design permeability rates for the on-site disposal of treated effluent. 

 Provide any other information deemed necessary for development. 

4. FIELDWORK 

The fieldwork was carried out on 16, 17 and 18 November 2021 and comprised:   

 a walkover and inspection of the site including taking photographs; 

 cone penetration tests at 9 locations (CPT01 to CPT08 and CPT10), extending to depths of between 1.0 m and 

6.2 m; 

 drilling of boreholes at 27 locations (BH01 to BH27), extending to depths of between 1.3 m and 3.0 m; 

 installation of slotted PVC standpipes in 3 of the boreholes for ongoing groundwater level measurement (BH11, 

BH17 and BH24) at a depth of between 2.4 m and 2.8 m below current ground level;  

 Perth sand penetrometer (PSP) testing adjacent to each borehole, extending to depths of up to 1.0 m;  

 infiltration tests using the “inverse auger hole” technique at 9 locations (IT01 to IT09) at a depth of about 1 m 

below ground level in each instance; and 

 constant head permeability testing using a Guelph permeameter at 5 locations (P01 to P05), at depths of about 

0.5 m below ground. 

General 

Test locations were selected and positioned by a geotechnical engineer from Galt. The geotechnical engineer conducted 

the walkover and inspection of the site, observed the CPTs, drilled the auger boreholes and logged the materials 

encountered, and performed the penetrometer, permeability and infiltration tests.   

The approximate test locations are shown on Figure 1, Site and Location Plan.  Photographs of the site taken during the 

fieldwork are presented in Appendix A, Site Photographs. 

Cone Penetration Tests 

Cone penetration tests (CPTs) were undertaken using a 12-tonne truck-mounted CPT rig supplied and operated by 

Probedrill Pty Ltd. The results of the CPTs are provided in Appendix B, Cone Penetration Test Results along with a method 

of interpretation proposed by Robertson et al (1986)1. 

The CPTs were pre-drilled (through gravelly soils) to the depths as noted on the CPT reports. 

 

 
1 Robertson, P.K., Campanella, R.G., Gillespie, D. and Grief, J. (1986) “Use of Piezometer Cone Data”. 
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Boreholes 

Boreholes were drilled using a utility mounted Melvelle drill rig equipped with a 90 mm diameter solid auger. The drill 

was supplied and operated by Galt Borehole reports including a list of notes and abbreviations and the method of soil 

description used on the reports are included in Appendix C, Borehole Reports.   

Perth Sand Penetrometer Tests 

Perth sand penetrometer (PSP) tests were conducted in accordance with AS 1289.6.3.3 although to a greater depth than 

the 0.45 m covered by the standard, and blow counts were recorded in 0.15 m intervals.  Results of the PSP testing are 

presented in Appendix D, Perth Sand Penetrometer Test Results. 

Constant Head Permeability Tests 

Constant head permeability tests were carried out at a depth of 0.50 m in each instance. The results of the Constant 

head permeability tests are presented below. 

Table 1: Constant Head Permeability Test Results 

Test Location Description Depth (m) Saturated Hydraulic Conductivity, k (m/day) 

P01 Gravelly SAND 0.50 0.58 

P02 Clayey SAND 0.50 0.40 

P03 Clayey SAND 0.50 0.79 

P04 SAND 0.50 0.04 

P05 Silty SAND 0.50 0.56 

Infiltration Tests 

Infiltration tests were carried out using the ‘inverse auger hole’ method described by Cocks 2 . The results of the 

infiltration testing are presented below. 

Table 2: Infiltration Test Results 

Test Location Description Pipe Embedment (m) Minimum Unsaturated Conductivity, k (m/day) 

IT01/BH02 SAND 1.03 7.0 

IT02/BH03 SAND 0.85 >15 

IT03/BH04 SAND 1.07 11.5 

IT04/BH05 Gravelly SAND 0.85 2.6 

IT05/BH06 Gravelly SAND 1.03 1.9 

IT06/BH07 Gravelly SAND 1.03 2.5 

IT07/BH08 Clayey SAND 0.90 0.8 

IT08/BH12 Sandy GRAVEL 0.73 3.5 

IT09/BH22 SAND 0.95 3.4 

5. LABORATORY TESTING 

Laboratory testing was undertaken by Western Geotechnical & Laboratory Services (WGLS) in their NATA accredited 

laboratory.  Testing comprised determination of:  

 particle size distribution on 11 samples; 

 Atterberg limits and linear shrinkage on 3 samples; 

 
2  Cocks, G (2007), “Disposal of Stormwater Runoff by Soakage in Perth Western Australia”, Journal and News of the Australian 

Geomechanics Society, Volume 42 No. 3, pp 101-114. 
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 dry density-moisture content relationship on 2 samples; 

 California bearing ratio (CBR) on 2 remoulded samples; 

 organic content on 3 samples 

 pH, electrical conductivity, sodicity, phosphorous retention index and Emerson class number on 4 samples. 

The results of the tests are presented in Appendix E, Laboratory Test Results, and summarised in the tables below. 

Table 3: Summary of Chemical Laboratory Test Results 

Test Location 
Depth 

(m) 

Phosphorous 
Retention Index 

(PRI) 
Emerson Class Number pH 

Electrical Conductivity 
(μS/cm) 

BH15 0.2-0.6 13.3 5 7.7 21 

BH21 0.2-0.7 20.4 5 6.1 41 

P01 0.35-0.5 11.0 5 6.2 15 

P02 0.35-0.5 35.1 5 4.8 86 

Table 4: Summary of Physical Laboratory Test Results 

Test 
Location 

Depth 
(m) 

Gravel 
(%) 

Sand 
(%) 

Fines 
(%) 

LL 
(%) 

PI 
(%) 

LS  
(%) 

MMDD 
(t/m3) 

OMC 
(%) 

CBR 
(%) 

CBR 
Swell 
(%) 

Organic 
Content (%) 

BH03 0.1-0.5 0 94 6    1.82 11.0 16 0  

BH05 0.3-0.8 37 51 12         

BH08 0.1-0.4 9 82 9        1.7 

BH10 0.7-1.3 55 34 11         

BH11 0.8-1.4 44 39 17 26 11 6.0      

BH20 0.6-1.2 18 56 26 30 15 5.0     2.9 

BH21 0.2-0.7 9 68 23         

BH22 0.1-0.4       2.07 7.0 60 0.0  

BH24 2.2-2.6 26 37 37 38 25 10.0      

P01 0.35-0.5 37 55 8         

P02 0.35-0.5           1.7 

Notes: LL – Liquid Limit PI – Plasticity Index  LS – Linear Shrinkage  
MMDD – Maximum Modified Dry Density               OMC – Optimum Moisture Content 
CBR – California Bearing Ratio (4 day soak, sample compacted to 95% MMDD, saturated, 4.5 kg surcharge) 

6. SITE CONDITIONS 

6.1 Geology 

The Armadale sheet of the 1:50,000 scale Environmental Geology series map indicates that the area is underlain by the 

following soil units: 

Northern part and northeastern boundary: Gravelly SILT – strong brown, tough, common pebbles of fine to coarse 

grained, subrounded granite, some dolerite and rare sandstone, variable sand content; 

Southern part: SAND – structureless, yellow, fine-grained, subangular and medium to coarse grained subrounded to 

rounded quartz, feldspar and heavy minerals common, minor silt and clay; 

Northwestern part: Bassendean Sand overlying sandy clay to clayey sand of the Guildford Formation. 

The ground conditions at the north are in general accordance with geological mapping, but the balance of the site was 

noted to comprise gravelly and clayey sand soils in contrast to the mapping.  In the south and southeast of the site the 

fines content appears to increase with depth, while the gravel content decreases with depth. 
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6.2 Subsurface Conditions  

The subsurface conditions at the site are highly variable, but can be summarised as comprising:  

North Area (BH01-BH04) 

 SAND (SP) – fine to coarse grained, sub-angular to sub-rounded, pale brown becoming yellow-brown, trace 

fines, trace rootlets in top 100 mm, typically loose becoming medium dense below about 1 m to 2 m depth, 

dry becoming moist with depth, present to the maximum investigated depth of 3 m. 

Balance of Site 

 SAND/Gravelly SAND (SP-SC) – fine to coarse grained, sub-angular to sub-rounded, pale brown to grey, with 

fines, with gravel, dry, dense to very dense, present to typical depths of between 0.5 m to 1.5 m; overlying  

 Gravelly Clayey SAND (SC)/Clayey SAND (SC) – fine to medium grained, sub-angular to sub-rounded, brown to 

orange, 15-20% low to medium plasticity fines, pisolitic gravel, moist, stiff to very stiff, present to depths of 

between 1.5 m to greater than 3 m; overlying 

 Sandy CLAY/Gravelly CLAY/CLAY (CL-CH)/ – low to medium plasticity, becoming high plasticity with depth, 

brown, pisolitic gravel, 10-30% sand, moist, very stiff, present to the maximum investigated depth of 6.2 m. 

Notes: 1. Soil descriptions below 3.0 m are based on interpretation of CPT data in accordance with Robertson et al (1986). 

 2. An approximate delineation of these zones is given on Figure 2, with the north area being referred to as the “Class 

A” area and the balance of the site “Class S”, as discussed later in this report. 

6.3 Groundwater 

The Perth Groundwater Atlas (2004) shows the summer groundwater level to be around RL 17 m AHD.  This is about 

18 m below the lowest part of the site.  Shallow perched groundwater is, however, likely during winter. 

We encountered water at three CPT locations, at the following depths: 

 CPT01 – 4.8 m 

 CPT03 – 2.2 m  

 CPT07 – 5.2 m 

The water encountered is assumed to be perched water on impermeable layers.  Standpipes were installed at 3 

locations, as previously discussed.  We recommend that the perched water levels in these standpipes are monitored 

over Winter 2022 to determine the likelihood of water impacting on both design and earthworks. 

7. GEOTECHNICAL ASSESSMENT 

7.1 Key Outcomes 

The key outcomes of the investigation are: 

Variable Geological Conditions 

The site appears to be at the interface of two geological processes: 

 A Bassendean dune system, deposited by aeolian processes over Guildford Formation soils at the north of the 

site; and 
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 Colluvial/alluvial deposition of weathered rock at the south of the site (towards the Darling Scarp) resulting in 

variable gravel/sand/fine contents. 

The result is two distinct areas, with a “mottled” central zone.  For the purposes of design, we consider that the sandy 

area at the north can be treated as “Class A” area (AS2870-2011), while the balance of the site is a “Class S” area.  This 

is shown on Figure 2 and discussed in Section 7.2. 

In addition, to the Site Classification differentiation, the sandy northern soils are considered relatively permeable, while 

the soils across the balance of the site are less permeable to impermeable.  Careful design of drainage for this area will 

be required. 

Loose Sand at the Northwest 

Based on the results of our PSP testing, there appears to be loose sand to a depth of up to 2 m at the northwest (BH01 

and BH02).  Additional over-excavation may be required during earthworks here.  We suggest that at the beginning of 

earthworks: 

 A geotechnical engineer attends site and carries out extended PSP testing across the area to determine the 

physical extent and depth of loose sand. 

 The contractor over-excavates to a depth of 0.5 m above the top of the loose layer. 

 The loose sand is proof compacted, and the excavated material replaced in 0.3 m layers to the proposed 

finished level. 

This additional assessment would only be required if development for structures or pavements is proposed.  Landscaped 

areas or stormwater disposal areas would not require this additional preparation. 

7.2 Site Classification 

We consider that the site is geotechnically capable of supporting the proposed development.   

We have assessed the site classification in accordance with AS 2870-2011 “Residential Slabs and Footings”.  Two areas 

have been delineated, and are shown on Figure 2, Site Classification Plan.  The northern area as shown is considered to 

be “Class A”, and the balance of the site considered to be “Class S”. 

These classifications are provided under the assumption that normal site preparation as presented in Section 7.4 is 

undertaken prior to construction.   

The “Class S” area may be improved to “Class A” where there is a minimum of 1.8 m of inert sand.  In this case, we do 

not consider that the in situ material is inert (due to elevated fines contents) and it will not contribute to the inert 

thickness (i.e. the inert sand layer would have to comprise entirely imported fill). 

Notes 1. AS 2870 is limited to single and double storey residential buildings with normal shallow footings with a 

maximum bearing pressure of 100 kPa and is not strictly applicable for the proposed multi-storey 

development.   

7.3 Site Subsoil Class 

We have assessed the site subsoil class in accordance with AS 1170.4-2007, “Earthquake Design Actions in Australia”.  

We consider that a site subsoil class of “Ce” is appropriate for the site. 
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7.4 Site Preparation 

The site preparation measures outlined below are required prior to construction of structures including on-ground slabs, 

shallow footings, retaining walls and pavement subgrades.  Landscaped areas (if any) will not require this preparation.  

 Demolish existing structures and pavements, including removal of all buried services and footings and dispose 

off-site. 

 Remove any demolition debris and other deleterious material from site including old footings, slabs, soak wells, 

buried services, paving and building rubble.  

 Strip any uncontrolled fill from the site (where encountered) and, if suitable, stockpile it for potential re-use as 

non-structural fill.  If contaminated, dispose off-site.  We did not encounter uncontrolled fill during the 

investigation. 

 Strip and stockpile topsoil from unpaved areas of the site for potential re-use in non-structural applications or 

for possible processing and blending with clean sand.  The topsoil strip is only necessary to remove roots and 

we recommend a 100 mm topsoil strip or as otherwise necessary to remove all roots from the soil.  All tree 

roots must be removed, this may result in significant excavation in places. 

 Excavate to the required level.  Stockpile suitable excavated material for potential re-use as fill (see Section 

7.7) and remove unsuitable or excess material off-site.   

 Moisture condition and compact the exposed sandy ground to achieve the level of compaction specified in 

Section 7.6 as follows: 

o “Class A” (sand) areas: to a depth of at least 0.9 m (taking into account the need to delineate loose 

zones below structural areas as discussed in Section 7.1 and below); 

o “Class S” (gravelly sand, etc) areas: to a depth of at least 0.3 m. 

 Any areas of loose sand or unsuitable material must be removed and replaced with approved fill as outlined in 

Section 7.7. 

 Where fill is required to build up levels, use approved fill (see Section 7.7), placed and compacted in layers of 

no greater than 300 mm loose thickness. 

 Excavate for pad and strip footings and compact the exposed bases to achieve the density specified in Section 

7.6 to a depth of at least 0.9 m (“Class A” zone) or 0.3 m (“Class S” zone) below the underside of all footings.  

Remove, replace and compact as required with approved fill any zone not compacted as specified in Section 

7.6. 

Northern Area (BH01-BH02) and Surrounds 

 A geotechnical engineer should attend site to carry out extended PSP testing (depth of up to 3 m) to determine 

the depth of loose sand in this area, and the physical extent of this area. 

 Over-excavate to a depth of 0.5 m above the loose sand (once determined by the geotechnical engineer), and 

proof compact to meet the level of compaction specified in Section 7.6. 

 Replace and compact the excavated sand in loose layers not greater than 0.3 m loose thickness, to the level of 

compaction Specified in Section 7.6. 

7.5 Drainage Control  

In addition to the site preparation measures outlined in Section 7.4 we recommend careful control of surface water and 

stormwater to minimise the likelihood of clayey soils decreasing in strength and affecting the installed infrastructure.  

These measures include: 

 The ground surface of clayey soils should be graded to drain any seepage away from structures and prevent 

standing water over the clayey soils.  A grade of at least 1% is recommended. 
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 Pavements should be sealed to minimise water ingress. 

 Stormwater disposal swales and basins should be located at least 10 m away from buildings, retaining walls 

and pavements. 

 Runoff from hardstandings and pavements must either be collected and discharged via pipes into discrete 

locations (via swales or soakage basins) at least 10 m away from structures and pavements or alternatively 

discharged over a wide area, but not allowed to collect and discharge into concentrated areas, particularly near 

structures and pavements. 

 Spoon drains should be used to collect water at the crest of slopes to capture surface runoff and direct it away 

from running directly down slopes or seeping into the ground behind slopes. 

It may be beneficial to avoid carrying out earthworks in Winter and early Spring, when there may be perched layers of 

water.  As discussed in Section 6.3, we recommend ongoing monitoring of perched water levels to determine what 

impact these might have on earthworks and design. 

7.6 Compaction  

The density and testing requirements are summarised below: 

Table 5: Summary of Compaction Requirements 

Soil 
Description 

Soil Particle 
Limits 

Where Present 
Density Requirement 

(DDR) 
QA/QC Test Method 

Import Sand 
<5% fines 

<5% gravel 
Fill 95% MMDD PSP 

Import Gravel <5% fines Fill 95% MMDD NDG 

Natural Sand <5% fines “Class A” Sand Area 95% MMDD PSP 

Natural Sand 
with fines 

<12% fines “Class S” Area (Most of site) 95% MMDD 
NDG 

Method Specification 

Gravelly Soils >5% Gravel 
“Class S” area, typically at 

~1 m depth 
95% MMDD 

NDG 
Method Specification 

Clayey Soils >12% fines Typically, >1 m depth 
92% MMDD; or 

95% SMDD 
NDG 

Notes:  1. Fines – Material passing the 0.075 mm sieve.   Gravel – Material retained on the 2.36 mm sieve. 

2. DDR – Dry Density Ratio 

3. MMDD – Modified maximum dry density   SMDD – Standard maximum dry density 

4. PSP – Perth Sand Penetrometer   NDG – Nuclear Density Gauge 

Density Requirements 

The following density requirements apply: 

 Imported granular fill – 95% MMDD 

 In situ sandy soils (i.e., the majority of the site surface), including with fines or gravel – 95% MMDD 

 Natural clayey soils (if re-worked) – 92% MMDD or 95% SMDD 

The SMDD/MMDD must be determined in accordance with AS1289.5.1.1/AS1289.5.2.1.  Compaction of all soils must 

be carried out using suitable compaction equipment when the soil is at a moisture content of within 2% of the optimum 

moisture content. 
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Nuclear Density Gauge Testing 

If a PSP cannot be used because the soil is unsuitable (>5% fines or >5% gravel), or there are issues with PSP testing, 

then compaction control must be done using a nuclear density gauge (NDG) in accordance with AS1289.5.8.1.  NDG 

tests must be done to a depth of 0.3 m.  

An NDG should be used on all in situ soils given the high variability of the natural sandy soils (including variable fines 

content). 

Method Specification 

Given that we do not recommend the use of a PSP for the testing of most of the in situ sand, we understand that the 

required NDG testing frequency may be quite high.  We consider that the existing surface may be prepared using a 

method specification, provided that: 

 The method specification is developed with a geotechnical engineer present on site. 

 NDG testing is done during the trial: 

o Every 2 passes 

o Minimum 4 locations 

 Method specification compliance is maintained for all prepared areas on a minimum 20 m grid, with 

compliance to include: 

o Roller used (weight, style, vibration) 

o Water application rate (per lift) 

o Layer thickness placed 

o Number of passes with roller 

Perth Sand Penetrometer Testing 

Where clean sand is used (<5% fines and <5% gravel), a Perth sand penetrometer (PSP) may be used for compaction 

control in accordance with AS1289.6.3.3.  A PSP must not be used as the primary means of verifying the compaction of 

the in situ sand in the “Class S” area.  The following minimum blow counts may be assumed to correlate to a DDR of 

95% MMDD for any imported sand fill: 

 Depth range 0 m to 0.15 m:  SET 

 Depth range 0.15 m to 0.45 m: 8 blows 

 Depth range 0.45 m to 0.75 m: 10 blows 

 Depth range 0.75 m to 1.05 m: 12 blows (or 6 blows for depth range 0.75 m to 0.9 m) 

If difficulties are experienced recording the required blow counts, a site-specific PSP correlation should be carried out 

to determine the PSP blow count correlating to a DDR of 95% MMDD.  In addition, a particle size distribution (PSD) test 

should be done to verify that the use of a PSP is suitable for the sands being tested.  A site-specific PSP correlation must: 

 be done on site; 

 use the nuclear density gauge (NDG) to determine density at a minimum of 5 points with varying density to a 

depth of 300 mm below surface; 

 include at least 1 point where the dry density ratio is in excess of 95% MMDD; 

 use a calibrated PSP to determine the PSP blow count from 150 mm to 450 mm at each of the NDG test points; 

and 

 be plotted on a chart of PSP blow count vs DDR. 
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Testing Frequency 

After compaction, verify that the required level of compaction has been achieved by testing at the base of excavation 

and through the full depth of any fill, and to a minimum depth of 0.9 m (or 0.3 m if an NDG is used).  The frequency of 

testing should be as follows: 

 on each lift of fill at the rate of 1 test per 500 m3 or at least 2 tests per layer (4 tests per layer below the building 

footprint), whichever is greater; 

 At each spread footing location; 

 at 5 m centres along gravity retaining wall footings and strip footings (where present); and 

 at 10 m centres below on-ground slabs and pavements. 

The above testing does not apply for the in situ soils where a method specification is used. 

General 

Over-excavation and replacement of loose material must be done where the minimum DDR cannot be achieved. 

Fill must be placed in horizontal layers of not greater than 0.3 m loose thickness.  Each layer must be compacted by 

suitable compaction equipment, and carefully controlled to ensure even compaction over the full area and depth of 

each layer. 

Care will need to be taken if compacting in the vicinity of existing structures, such as the adjacent properties.  This is 

particularly important if vibratory compaction is being carried out. Tynan (1973)3 provides guidance on the selection of 

compaction equipment for use adjacent to structures.   

Large compaction equipment (self-propelled vibrating rollers, etc.) must not be used within 2 m behind retaining walls.  

Hand compaction plant (e.g., plate compactors) must be used.  

7.7 Approved Fill  

Imported granular fill must comply with the material requirements as stated in AS 3798-2007, “Guidelines on 

Earthworks for Commercial and Residential Developments”.   

Generally, the sandy soils at the site are considered suitable for re-use as structural fill, but we note that they may have 

a fines content greater than 5% and be relatively impermeable compared to clean sand fill. 

Any other structural fill must meet the following requirements: 

 Must not contain any putrescible deleterious inclusions or rubbish. 

 Organic content must be less than 2% by weight. 

 Must not contain any particles greater than 100 mm in size. 

 Fines content of less than 5% (“Class A” area, 12% in “Class S” area). 

 Minimum required saturated hydraulic conductivity (k) when compacted to 100% MMDD (if stormwater 

disposal is proposed, i.e., k=5 m/day if used in design). 

The existing topsoil is shown to have an organic content of ~4%.  We recommend that the topsoil (typically ~100 mm 

thick, although elevated fines contents may be found up to ~0.3 m deep) is re-used in non-structural areas.  If it is 

proposed to be blended for re-use as structural fill, blending trials should be carried out to confirm the required blending 

ratio to consistently meet the organic content requirements.  We would also recommend that the topsoil is screened 

 
3 Tynan (1973) Ground Vibration and Damage Effects on Buildings, Australia Road Research Board, Special Report No. 11. 
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prior to re-use.  An indicative blending ratio of 2:1 (parts clean import sand to screened topsoil) may be assumed for 

design purposes. 

Where doubt exists, a geotechnical engineer must be engaged to inspect and approve the use of potential fill materials. 

7.8 Excavations and Slopes  

Based on the soil profile encountered, we consider that excavation should be readily achieved to a depth of at least 

2.5 m using conventional earthmoving equipment (i.e., with a 15 tonne or larger excavator with a toothed bucket).  The 

possible presence of obstructions such as buried services, cemented layers, old footings and slabs must be taken into 

account when selecting excavation equipment.  We note that cemented horizons were encountered in the “Class S” 

area. 

Excavations in sand are prone to instability unless support is provided.  Care must be exercised in such excavations and 

appropriate safety measures adopted where necessary, particularly in the vicinity of existing structures and 

infrastructure. 

Excavations must be battered at slopes no steeper than 1V:2H for temporary slopes and 1V:3H for permanent slopes 

where no external restraint is provided to the slope (suitable for slope heights up to 2 m with no surcharge at the crest 

of the slope).  Even at these slope angles erosion and drilling may occur.  Where steeper slopes are required, temporary 

or permanent slope retention must be employed. 

Care must be taken to control moisture and water at any unsupported slope.  This includes preventing erosion of the 

slope, as well as a build up of pore pressure on the slope face. 

A geotechnical engineer must be consulted where there is any doubt regarding the safety of unsupported excavations. 

Note: Where the above batters cannot be accommodated in the vicinity of existing footings and structures, temporary 

lateral support will be required.  In addition, existing footings may require underpinning to minimise movement / 

settlement due to the excavation.   

7.9 Shallow Footings 

We consider the proposed structure may be founded on shallow pad and strip footings placed within the in-situ soils 

encountered across the site, provided the site preparation recommendations outlined in Section 7.4 are followed.  

Table 6 and Table 7 give allowable bearing pressures and estimated settlements for isolated pad footings and strip 

footings founded at embedment depths of 0.5 m and 1.0 m below the existing ground surface level.  These values 

assume that the footing will be founded at or within at least sand or gravelly sand.  

Table 6: Pad Footing Allowable Bearing Pressures and Estimated Settlements 

Minimum Footing 
Embedment (m) 

Minimum Footing 
Dimension (m) 

Allowable Bearing 
Pressure (kPa) 

Estimated 
Settlement (mm) 

0.5 

0.5 200 <5 

1.0 250 5-10 

1.5 250 5-10 

2.0 250 10-15 

2.5 250 10-15 

1.0 

0.5 200 <5 

1.0 250 5-10 

2.0 250 10-15 

3.0 250 15-20 
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Table 7: Strip Footing Allowable Bearing Pressures and Estimated Settlements 

Minimum Footing 

Embedment (m) 
Footing Width (m) 

Allowable Bearing 
Pressure (kPa) 

Estimated 
Settlement (mm) 

0.5 

0.5 150 <5 

1.0 200 5-10 

1.5 250 10-15 

2.0 250 15-20 

2.5 250 20-25 

1.0 

1.0 200 5-10 

2.0 250 15-20 

3.0 220 20-25 

Allowable bearing pressures for footings of intermediate plan dimensions to those tabulated can be interpolated.  

Footings that have a plan dimension either smaller or larger than those covered by the tables above will need to be 

considered individually along with other embedment depths.   

The allowable working bearing pressures are considered to be upper limits for shallow pad footings and strip footings 

to limit total and differential settlements.  Footings carrying significant eccentric loading, such as below retaining walls, 

must be assessed separately. 

The bearing pressures adopted for design will depend to a large extent on the magnitude of settlement that can be 

accommodated by the proposed structure. The settlement of the proposed structure will depend upon a number of 

factors including the applied pressures, footing size and base preparation.  The estimates of settlement provided above 

assume that the site preparation measures detailed in Section 7.4 have been completed.  The estimated settlements 

are for the working bearing pressure values shown.   

Differential settlements of up to about 50% of the total estimated settlement values are likely between footings of 

similar sizes, loads and elevations.   

The estimated settlements indicated in the tables do not include interaction effects from footings founded close to 

other footings. Interaction effects will need to be considered if the spacing between the edges of adjacent footings is 

less than the width of the footings (i.e. the centre-to-centre spacing of footings are less than twice the width of the 

footings).  This could act to double the nominated settlements, dependent on the footing configuration.  

About 70% of the settlement and differential settlement is expected to occur during construction. 

All foundation excavations must be assessed by a competent person prior to blinding. 

7.10 Retaining Structures  

Retaining structures may be designed in accordance with AS 4678-2002 “Earth Retaining Structures”.  We recommend 

that all retaining walls at the site be backfilled with free-draining fill, e.g. sand (imported free draining sand fill with less 

than 5% fines).   

We understand that it would be preferable to use the materials available at the site.  NOTE: if clayey soils (including the 

gravelly clay present on site) are used for backfill behind the retaining walls, then the walls must be designed to 

accommodate full hydrostatic pressure, unless a geosynthetic drain or other drainage layer is used (we can provide 

further advice if this is required). 

For the design of retaining structures, the parameters in Table 8 are considered appropriate for compacted sand and 

gravel backfill behind retaining walls.  
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Table 8: Geotechnical Design Parameters for Retaining Structures 

Layer Description γb (kN/m3) φ’ (°) c’ (kPa) φu (°) cu (kPa) 

Compacted imported inert sand fill 
in situ sand in “Class A” area 

18 34 - N/A N/A 

Compacted imported inert gravel fill 18 36 - N/A N/A 

Compacted gravelly sand/sand with fines 
(site-derived material, “Class S” area) 

18 33 - N/A N/A 

Compacted Clayey Sand/Gravelly Clayey Sand 
(site-derived material) 

19 27 3 N/A 30 

Compacted Sandy Clay 
(site-derived material) 

18 25 5 N/A 50 

Notes:  γb – bulk unit weight (kN/m3)  ’ – effective soil friction angle   

c’ – effective cohesion    u – undrained soil friction angle cu – undrained cohesion  

 

The undrained strength parameters indicated above should be used for analysis of short term stability, or stability under 

sudden loading of clayey soils. 

The effective strength parameters should be used for analysis of free-draining granular soils and the long-term stability 

of clayey soils.  The formulae for active and passive pressures are shown below for cohesionless and cohesive soil4. 

 

 
4 from AS4678-2002: Earth-retaining Structures. 
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Compaction plant can augment the lateral earth pressure acting on retaining walls.  Hand operated compaction 

equipment is recommended within 2 m of any retaining walls to minimise compaction pressures. 

It is important to note that some ground movement will occur behind any soil retaining system, including gravity 

retaining walls.   

Where the clayey material is used as retaining wall backfill, a suitable drainage layer must be placed behind the wall 

such that a build-up of pore pressure is prevented.  The retaining wall must be designed to accommodate water pressure 

behind the wall (10 kPa per metre height).  In this instance, calculation of lateral earth pressures must include the 

addition of pore pressure (not required for retaining walls entirely within clean sand and sand fill with adequate drainage 

outlets).  A separator geotextile (Bidim A24, or similar, or heavier) must also be used between the interface of any 

granular backfill and the clayey soil. 

Where granular backfill is to be used, a 300 mm minimum wide layer of free-draining granular fill is to be installed.  A 

slotted drain (wrapped in a geotextile) should be used at the base of the granular backfill to collect seepage and direct 

it to a collection point (either discharging by gravity away from the retaining wall or collecting at a sump fitted with an 

automatic pump system to ensure that it remains dry). 

Retaining walls can move and rotate under imposed soil loading resulting in settlement behind the wall.  This must be 

considered in the design and during construction of the retaining walls in order that adjacent infrastructure is not 

adversely affected.  

Detailed design of retaining structures should be undertaken using methods appropriate to the proposed retention 

system. 

7.11 Stormwater Disposal  

We consider that the sands in the north of the site (“Class A” area) are suitable for the disposal of stormwater by 

infiltration by means of soak wells.  Notwithstanding the results of the infiltration testing, we recommend a design value 

of hydraulic conductivity (k) of: 

 “Class A” area – 5 m/day 

 “Class S” area – 1 m/day 

There may be opportunity to construct a larger drainage system (such as a POS-style drainage basin) at the north of the 

site in the more permeable sand area.  We note that stormwater disposal in the “Class S” area will be significantly 

constrained by the presence of shallow clayey soils (circa 1.5 m deep, typically), as well as the elevated fines content of 

some of the sandy soil near surface.  We generally recommend against the disposal of stormwater in the “Class S” area, 

particularly for soakwells (swales and the like may be possible, albeit with a low infiltration rate). 

Any soak wells should be placed outside a line of 1V:2H extending below the edge of the nearest footing, subject to 

local council regulations.  Discharge from soak wells has been known to promote densification of loose sandy soils, 

leading to settlements of footings and slabs.  Soak wells should be carefully wrapped with geotextile to prevent 

migration of sand and fines into the soak well.   

7.12 Pavement Design 

A subgrade California bearing ratio (CBR) of 10% may be assumed for pavement thickness design provided that the site 

preparation requirements outlined in Section 7.4 have been carried out on the pavement subgrade. 
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Adequate drainage must be provided to all pavements, particularly those in the “Class S” area where there may be near-

surface soils with high fines contents. 

8. CLOSURE 

We draw your attention to Appendix G of this report, “Understanding your Report”. The information provided within is 

intended to inform you as to what your realistic expectations of this report should be. This information is provided not 

to reduce the level of responsibility accepted by Galt, but to ensure that all parties who rely on this report are aware of 

the responsibilities each assumes in so doing. 

GALT GEOTECHNICS PTY LTD 

  
Sean Coffey CPEng Owen Woodland CPEng 
Geotechnical Engineer Geotechnical Engineer 
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Appendix A:  Site Photographs
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Photograph 1: Looking at vegetation and grassed are near the centre of the site  

 
Photograph 2: Looking at existing creek through the site 
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Photograph 3: Borehole drilling at the north of the site 

 

 
Photograph 4: CPT testing near the centre of the site 
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Appendix B:  Cone Penetration Test Results 
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O:\Administration\Standard Forms and Documents\PMP18 CPT Interpretation.xlsx
Galt Form PMP18

RL 0 October 2009

DEFINITIONS
qt : Cone tip resistance corrected for pore water pressure

St : Sensitivity

e : Void ratio
Dr : Relative density

OCR : Overconsolidation ratio

OC : Overconsolidated

SOIL BEHAVIOUR TYPE ZONES
1. Sensitive fine grained 7. Silty sand to sandy silt

2. Organic material 8. Sand to silty sand

3. Clay 9. Sand

4. Silty clay to clay 10. Gravelly sand to sand

5. Clayey silt to silty clay 11. Very stiff fine grained material (OC/cemented)

6. Sandy silt to clayey silt 12. Sand to clayey sand (OC/cemented)

NOTES
A. Some overlap in type zones is expected

B. Local correlations are preferred and may indicate soil type boundaries that are different 

from those shown above

Reference: Robertson, P.K., Campanella, R.G., Gillespie, D. and Grieg, J. (1986) "Use of Piezometer Cone Data".  Proceedings of the ASCE Speciality 

Conference In Situ '86: Use of In Situ Tests in Geotechnical Engineering, Blacksburg, pp 1263‐80, American Society of Civil Engineers (ASCE)

Friction Ratio (%)

CONE PENETRATION TESTING (CPT) 

SOIL TYPE INTERPRETATION

O:\Administration\Standard Forms and Documents\PMP18 CPT Interpretation.xlsx
Galt Form PMP18

RL 0 October 2009



                                                                                    Refusal: 

                                                                                    Water (m): 

LOCATION:

PROJECT:

CLIENT:

Date/s:

Job No.:

ELECTRIC FRICTION-CONE PENETROMETER

ALL DATA

Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer Rig Type: 11t track (M2)

Pritchard Francis

Wattle Grove Retirement Village

32 Gavour Road, Wattle Grove

J2101290

18-Nov-2021
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PROJECT:

CLIENT:
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Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 01

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: 

Approx. water (m): Dry to 0.9

Dummy probe to (m): File: GL0732M2

Cone I.D.: EC05
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RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 01A

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 4.8

Dummy probe to (m): File: GL0733M2
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 02

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 3.4

BH13 to (m): 1.8 File: GL0736M2
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 03

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 1.3

Dummy probe to (m): File: GL0730M2

Cone I.D.: EC05
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 03A

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 1.2

Dummy probe to (m): File: GL0731M2

Cone I.D.: EC05
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 03B

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 04

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove
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Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 04A

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer
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Tested in accordance with AS 1289.6.5.1-1999 
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Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer
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Pritchard Francis

Refusal: 

Approx. water (m): Dry to 1.1

Dummy probe to (m): 85 MPa File: GL0726M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 05A

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 1.7

Dummy probe to (m): File: GL0734M2

Cone I.D.: EC05

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

1
1

1
2

1
3

1
4

0
1

2
3

4
5

6
7

Friction Ratio Rf (%)

D
e
p

th
 (

m
)

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

0
1

2
3

4
5

6
7

Tip Resistance qc (MPa)

D
e
p

th
 (

m
)

0

2
0
0

4
0
0

6
0
0

8
0
0

1
0
0
0

1
2
0
0

1
4
0
0

1
6
0
0

1
8
0
0

0 1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

0
1

2
3

4
5

6
7

Friction Sleeve fs (kPa)

Tip Resistance qc (MPa)

D
e

p
th

 (
m

)

T
ip

 R
e

s
is

ta
n

c
e

F
ri
c
ti
o
n
 S

le
e

v
e



LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 05B

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 3.0

BH14 to (m): 2.5 File: GL0735M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 06

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: 85 MPa

Approx. water (m): Dry to 1.4

Dummy probe to (m): File: GL0729M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 07

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 5.2

BH18 to (m): 2.5 File: GL0738M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 08

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: 

Approx. water (m): Dry to 6.1

Dummy probe to (m): File: GL0740M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 10

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: 85 MPa

Approx. water (m): Dry to 0.8

Dummy probe to (m): File: GL0741M2

Cone I.D.: EC05
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LOCATION:

PROJECT:

CLIENT:

Co-ords:

RL (m):

Job No.:

18-Nov-21

Probe I.DELECTRIC FRICTION-CONE PENETROMETER

CPT 10A

Rig Type: 11t track (M2)
Tested in accordance with AS 1289.6.5.1-1999 

       and IRTP 2001 for friction reducer

J2101290

32 Gavour Road, Wattle Grove

Wattle Grove Retirement Village

Pritchard Francis

Refusal: Rod Friction

Approx. water (m): Dry to 4.0

Dummy probe to (m): File: GL0742M2

Cone I.D.: EC05
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Appendix C:  Borehole Reports



METHOD OF SOIL DESCRIPTION
BOREHOLE AND TEST PIT REPORTS
GRAPHIC LOG & SOIL CLASSIFICATION SYMBOLS
Graphic USCS Graphic USCS

SM

ML

GP MH

GW CL

GC CI

GM CH

SP OL

SW OH

SC Pt
NOTE: Dual classification given for soils with a fines content between 5% and 12%.

SOIL CLASSIFICATION AND INFERRED STRATIGRAPHY

Coarse
Medium

Fine
Coarse

Medium
Fine
SILT
CLAY

Symbol Term
VE Very easy
E Easy
F Firm
H Hard

VH Very hard

Symbol Term Material Symbol Density
Index (%)

VS Very Soft VL <15
S Soft L 15 to 35
F Firm MD 35 to 65
St Stiff D 65 to 85

VSt Very Stiff VD >85
H Hard

Very Dense

Loose

>25%

Very Loose

Soil may be easily
disaggregated by hand

in air or water
Effort is required to
disaggregate the soil

by hand in air or water

Weakly cemented

Moderately cemented

50 to 100
2% to 25%

<2%

Organic Content
% of dry mass

Medium Dense
Dense

Soil descriptions are based on AS1726-2017.  Material properties are assessed in the field by visual/tactile methods in combination with field and
laboratory testing techniques (where used).
NOTE: AS 1726-2017 defines a fine grained soil where the total dry mass of fine fractions (<0.075 mm particle size) exceeds 35%.

DENSITY

Term

<0.002

PARTICLE SIZE PLASTICITY - MODIFIED CASAGRANDE CHART - AS1726-2017

CEMENTATIONMOISTURE CONDITIONRESISTANCE TO EXCAVATION
Description

All resistances are
relative to the selected
method of excavation

Cementation Description

Particle Size (mm)
>200

63 to 200

Clayey GRAVEL

Silty GRAVEL

SAND (poorly graded)

SAND (well graded)

Clayey SAND

Soil Name

FILL (various types)

COBBLES / BOULDERS

GRAVEL (poorly graded)

GRAVEL (well graded)

Soil Name

Silty SAND

SILT (low liquid limit)

CLAY (low plasticity)

SILT (high liquid limit)

100 to 200
>200

Dry
Term

Moist
WetW

Peat

CONSISTENCY

0 to 12 Inorganic
soil

ORGANIC SOILS

Organic soil

12 to 25
25 to 50

Undrained Shear
Strength (kPa)

PEAT

Organic SILT (high liquid limit)

Organic SILT (low liquid limit)

CLAY (high plasticity)

CLAY (medium plasticity)

FINES

Symbol
D
M

Soil Name
BOULDERS
COBBLES

GRAVEL

SAND
0.075 to 0.21

0.002 to 0.075

19 to 63
6.7 to 19
2.3 to 6.7

0.6 to 2.36
0.21 to 0.6

0

10

20
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40

50

60

0 10 20 30 40 50 60 70 80 90 100

PL
AS

TI
C

IT
Y 

IN
D

EX
 I p

, %

LIQUID LIMIT WL, %

CH or OH

MH or OH
CL or OL

ML or OLCL - ML

A Line

CI or OI

U Line

O:\Administration\Standard Forms and Documents\PMP17 Method of Soil Description-Rev6

Galt Form PMP17
December 2017



EXPLANATORY NOTES TO BE READ WITH
BOREHOLE AND TEST PIT REPORTS
METHOD OF DRILLING OR EXCAVATION

AC Air Core E Excavator PQ3 PQ3 Core Barrel
AD/T Auger Drilling with TC-Bit EH Excavator with Hammer PT Push Tube
AD/V Auger Drilling with V-Bit HA Hand Auger R Ripper

AT Air Track HMLC HMLC Core Barrel RR Rock Roller
B Bulldozer Blade HQ3 HQ3 Core Barrel SON Sonic Rig

BH Backhoe Bucket N Natural Exposure SPT Driven SPT
CT Cable Tool NMLC NMLC Core Barrel WB Washbore
DT Diatube PP Push Probe X Existing Excavation

SUPPORT
T Timbering

PENETRATION EFFORT (RELATIVE TO THE EQUIPMENT USED)
VE Very Easy E Easy F Firm
H Hard VH Very Hard

WATER
Water Inflow Water Level
Water Loss (complete)
Water Loss (partial)

SAMPLING AND TESTING
B Bulk Disturbed Sample P Piston Sample

BLK Block Sample PBT Plate Bearing Test
C Core Sample U Undisturbed Push-in Sample

CBR CBR Mould Sample U50: 50 mm diameter
D Small Disturbed Sample SPT Standard Penetration Test
ES Environmental Soil Sample Example: 3, 4, 5   N=9
EW Environmental Water Sample 3,4,5: Blows per 150 mm
G Gas Sample N=9: Blows per 300 mm after

HP Hand Penetrometer           150 mm seating interval
LB Large Bulk Disturbed Sample VS Vane Shear; P = Peak
M Mazier Type Sample R = Remoulded (kPa)

MC Moisture Content Sample W Water Sample

ROCK CORE RECOVERY
TCR = Total Core Recovery (%)

RQD = Rock Quality Designation (%)

TCL Length of Core Run
CRL Length of Core Recovered

ALC>100 Total Length of Axial Lengths of Core Greater than 100 mm Long

100
TCL

CRL

100
100





TCL

ALC

O:\Administration\Standard Forms and Documents\PMP19 Explanatory Notes Rev2
Galt Form PMP19

August 2017
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H
IC

LO
G

B(BH01-1)

SAMPLE OR
FIELD TEST

L -
VL

L -
MD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown becoming yellow-brown, trace fines, trace rootlets in top
100 mm

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E SP

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SOIL/ROCK MATERIAL DESCRIPTION

Field Material DescriptionDrilling
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

MD

L -
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/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
yellow becoming yellow-brown, trace fines, trace rootlets in top
100 mm

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E SP

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations

RL M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

Sampling

D
E

P
T

H
(m

et
re

s)

DEPTH

M
E

T
H

O
D

R
E

C
O

V
E

R
E

D

SOIL/ROCK MATERIAL DESCRIPTION

Field Material DescriptionDrilling

P
E

N
E

T
R

A
T

IO
N

R
E

S
IS

T
A

N
C

E

W
A

T
E

R

S
O

IL
 C

LA
S

S

Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

MD -
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MD
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SAND: fine to coarse grained, sub-angular to sub-rounded, pale
yellow becoming yellow-brown, woth 5-10% low plasticity fines,
trace rootlets in top 100 mm

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E SP-
SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

MD -
D

MD

D

M

A
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/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
yellow becoming yellow-brown, trace fines, trace rootlets in top
100 mm

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E SP

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Drill Rig: Melvelle
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See Explanatory Notes and Method of Soil Description sheets for
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SAMPLE OR
FIELD TEST

VD
D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, with 30-40% gravel, with 5-15% low plasticity fines

Sandy CLAY: low to medium plasticity, orange, fine to medium
grained sand, trace gravel, recovered as cemented clay nodules
in a clayey sand matrix

Becoming well cemented

Hole terminated at 2.60 m
Refusal on hard ground
Groundwater not encountered

E

F

SP-
SC

CL-
CI

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Drill Rig: Melvelle
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Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions

Sheet 1 OF 1

Comments:

BOREHOLE: BH05
G

A
LT

 L
IB

 1
.0

1.
G

LB
  L

og
  G

G
_E

X
C

A
V

A
T

IO
N

  J
21

01
29

0.
G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
9/

12
/2

02
1 

17
:3

6 
 1

0.
02

.0
0.

04
  D

at
ge

l D
G

D
, C

P
T

, P
ho

to
, M

on
ito

rin
g 

T
oo

ls
 | 

Li
b:

 G
A

LT
 1

.0
1 

20
13

-0
2-

21
 P

rj:
 G

A
LT

 1
.0

1 
20

13
-0

2-
21

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5



G
R

A
P

H
IC

LO
G

B(BH06-1)

B(BH06-2)

SAMPLE OR
FIELD TEST

VD

D - M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown, with 10-20% fine to medium grained, sub-angular to
sub-rounded gravel, trace rootlets in top 100 mm, trace fines

Increasing gravel content

SAND: fine to medium grained, brown, with low plasticity fines,
trace to with gravels

Clayey SAND: fine to medium grained, sub-angular to
sub-rounded, brown to orange, 15-25% low plasticity fines,
10-20% fine to medium grained gravel

Hole terminated at 2.80 m
Target depth
Groundwater not encountered

E

SP

SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, brown, with 20-40% fine to coarse grained,
sub-angular to sub-rounded pisolitic gravel, trace fines, trace
rootlets in top 100 mm

SAND: fine to coarse grained, sub-angular to sub-rounded,
brown to orange-brown, with fine to coarse pisolitic gravel, with
low plasticity fines

Hole terminated at 2.20 m
Refusal on hard ground
Groundwater not encountered

E

F

H

SP

SP-
SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis
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Location: Lot 500 Gavour Road, Wattle Grove
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Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions

Sheet 1 OF 1

Comments:

BOREHOLE: BH07
G

A
LT

 L
IB

 1
.0

1.
G

LB
  L

og
  G

G
_E

X
C

A
V

A
T

IO
N

  J
21

01
29

0.
G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
9/

12
/2

02
1 

17
:3

6 
 1

0.
02

.0
0.

04
  D

at
ge

l D
G

D
, C

P
T

, P
ho

to
, M

on
ito

rin
g 

T
oo

ls
 | 

Li
b:

 G
A

LT
 1

.0
1 

20
13

-0
2-

21
 P

rj:
 G

A
LT

 1
.0

1 
20

13
-0

2-
21

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5



G
R

A
P

H
IC

LO
G

B(BH08-1)
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SAMPLE OR
FIELD TEST

VD
D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown, with 10-30% fine to coarse grained gravel, trace fines,
trace rootlets in top 100 mm

Clayey SAND: fine to medium grained, sub-angular to
sub-rounded, brown to orange, with 15-20% low plasticity fines,
with fine to medium grained gravel

Sandy CLAY: low to medium plasticity, brown to orange, with
40-60% fine to medium grained sand, trace fine to coarse grained
gravel

Hole terminated at 2.70 m
Target depth
Groundwater not encountered

E

F
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SP

SC

CL-
CI

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations

RL M
O

IS
T

U
R

E
C

O
N

D
IT

IO
N

C
O

N
S

IS
T

E
N

C
Y

D
E

N
S

IT
Y

Sampling

D
E

P
T

H
(m

et
re

s)

DEPTH

M
E

T
H

O
D

R
E

C
O

V
E

R
E

D

SOIL/ROCK MATERIAL DESCRIPTION

Field Material DescriptionDrilling

P
E

N
E

T
R

A
T

IO
N

R
E

S
IS

T
A

N
C

E

W
A

T
E

R

S
O

IL
 C

LA
S

S

Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm
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See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, pale brown, with 30-40% fine to coarse grained
gravel, trace rootlets in top 100 mm, trace fines

Clayey SAND: fine to medium grained, sub-angular to
sub-rounded, brown to orange, with 5-15% low plasticity fines,
trace fine to medium grained gravel, recovered with some clay
nodules

Hole terminated at 2.50 m
Refusal on hard ground
Groundwater not encountered

E
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SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290
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Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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B(BH10-2)

SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, pale brown, with 30-40% fine to coarse grained
gravel, trace rootlets in top 100 mm, trace to with fines (5-15%),
with pockets of gravelly sand

Clayey SAND: fine to medium grained, sub-angular to
sub-rounded, brown to orange, with 15-20% low plasticity fines,
with fine to medium grained gravel

Hole terminated at 2.50 m
Refusal on hard ground
Groundwater not encountered

E
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SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290
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Date: 17/11/2021
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See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, 40-50% fine to coarse grained, sub-angular to
rounded gravel, pale brown, trace to with fines, trace rootlets to
100 mm

Becoming brown to orange

Clayey SAND: fine to medium grained, orange-brown, 15-20%
low to medium plasticity fines, with fine to medium grained gravel

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

SP-
SC

SC

Density/consistency inferred from
penetrometer testing
Slotted PVC standpipe installed to 2.8 m
depth

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm
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SAMPLE OR
FIELD TEST

VD

D

M
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SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown, with 10-20% fine to coarse grained pisolitic gravel, trace
fines, trace rootlets in top 100 mm

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, 40-50% fine to coarse grained, sub-angular to
rounded pisolitic gravel, pale brown, trace to with fines, trace
rootlets to 100 mm

Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, brown to red, with 15-20% low plasticity fines, with
trace fine to coarse grained pisolitic gravel

Hole terminated at 2.50 m
Refusal on hard ground
Groundwater not encountered

E

F

H

SP

SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
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/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, with 10-20% fine to medium grained gravel, trace
rootlets in top 100 m, trace fines

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, 30-40% pisolitic gravel, with fines

Clayey SAND: fine to medium grained grained, sub-angular to
sub-rounded, brown, with 15-20% low plasticity fines, trace fine to
medium grained gravel

Hole terminated at 2.00 m
Refusal on hard ground
Groundwater not encountered

SP

SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, with fines, trace gravel, trace rootlets in top 100
mm

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, pale brown becoming brown, fine to medium
grained pisolitic gravel, with low plasticity fines

Fines content increasing

Clayey SAND: fine to medium grained grained, sub-angular to
sub-rounded, brown, with 15-20% low plasticity fines, 20-40% fine
to medium grained gravel

Hole terminated at 2.50 m
Refusal on hard ground
Groundwater not encountered

E

F

H

SP-
SC

SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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B(BH15-2)

B(BH15-3)

SAMPLE OR
FIELD TEST

VD
D

M

A
D

/V

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, pale brown, 20-40% fine to coarse grained pisolitic
gravel, with fines

Becoming brown

Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, brown, with 15-20%, low to medium plasticity fines,
with 20-40% fine to medium grained gravel

Hole terminated at 2.00 m
Target depth
Groundwater not encountered

E

F

SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Field Material DescriptionDrilling
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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B(BH16-2)

SAMPLE OR
FIELD TEST

MD

D

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, grey,
trace rootlets in top 200 mm, trace fines, trace gravel

Gravelly Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, 15-20% low to medium plasticity fines, 30-40%
pisolitic gravel, brown to orange-brown

Hole terminated at 1.40 m
Refusal on hard ground
Groundwater not encountered
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Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, trace to with low plasticity fines, with gravel

Sandy GRAVEL: fine to coarse grained rounded to sub-angular
pisolitic gravels, pale orange-brown, fine to coarse grained sand,
with fines

Gravelly Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, 15-20% low to medium plasticity fines, 30-40%
pisolitic gravel, brown to orange-brown

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

SP-
SC

GC

SC

Density/consistency inferred from
penetrometer testing
Slotted PVC standpipe installed to 2.8 m
depth

Sketch & Other Observations
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Field Material DescriptionDrilling
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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B(BH18-1)

B(BH18-2)

SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, grey,
trace rootlets in top 100 mm, trace fines, trace gravel

Gravelly Clayey SAND: fine to coarse grained, sub-angualr to
sub-rounded, 15-20% low to medium plasticity fines, 30-40%
pisolitic gravel, brown-orange-brown

Hole terminated at 2.00 m
Refusal on hard ground
Groundwater not encountered
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SP

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Field Material DescriptionDrilling
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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B(BH19-2)

SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown becoming grey, trace rootlets in top 100 mm, trace fines,
trace gravel

Gravelly Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, 15-20% low to medium plasticity fines, 30% pisolitic
gravel, orange-brown

Becoming brown, increasing gravel and fines content

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

SP

SP-
SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Field Material DescriptionDrilling
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Contractor: Galt

Drill Rig: Melvelle
Inclination: -90°

Hole Dia: 90 mm

Job Number: J2101290

Client: Pritchard Francis

Project: Proposed Retirement Village

Location: Lot 500 Gavour Road, Wattle Grove

Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
details of abbreviations and basis of descriptions
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, trace rootlets in top 100 mm, with 5-10% low
plasticity fines

Becoming pale brown to brown

Clayey SAND: fine to coarse gained, brown, low to medium
plasticity fines, 10-20% fine to coarse grained pisolitic gravel

Becoming pale brown to brown

Gravelly CLAY: low to medium plasticity, brown, with 20-50% fine
to coarse grained pisolitic gravel, with 10-30% fine to coarse
grained sand

Hole terminated at 2.60 m
Refusal on hard ground
Groundwater not encountered

E

F

H

SP-
SC

SC

CL-
CI

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, with low plasticity fines, trace rootlets in top 100
mm

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, orange-brown, fine to medium grained gravel, with
low to medium plasticity fines

Clayey SAND: fine to coarse grained, brown, low to medium
plasticity fines, 10-20% fine to coarse grained pisolitic gravel

Hole terminated at 2.00 m
Target depth
Groundwater not encountered

E

F

H

SP-
SC

SP-
SC

SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Date: 17/11/2021

Logged: MDS
Checked Date: 08/12/2021

Checked By: SC

See Explanatory Notes and Method of Soil Description sheets for
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SAMPLE OR
FIELD TEST

D

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, with low plasticity fines, trace rootlets in top 100
mm

Clayey SAND: fine to coarse grained, brown, low to medium
plasticity fines, 10-20% fine to coarse grained pisolitic gravel

Gravelly CLAY: low to medium plasticity, brown, with 30-50% fine
to medium grained gravel, with 10-30% fine to coarse grained
sand

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E

F

H

SP-
SC

SP-
SC

CL-
CI

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

D

D

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown becoming pale yellow, trace rootlets in top 100 mm, trace
gravel, with low plasticity fines

Hole terminated at 1.30 m
Refusal on hard ground
Groundwater not encountered

E SP-
SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Drill Rig: Melvelle
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B(BH24-3)

SAMPLE OR
FIELD TEST

VDD

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to grey, trace gravel, trace to with low plasticity fines

Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, orange, low to medium plasticity fines, with gravel

Sandy CLAY: low to medium plasticity, orange, with 40-60% fine
to medium grained sand, trace gravel, recovered as cemented
clay nodules in a sandy matrix

Hole terminated at 3.00 m
Target depth
Groundwater not encountered

E

F

H

SP-
SC

SC

CL-
CI

Density/consistency inferred from
penetrometer testing
Slotted PVC standpipe installed to 2.8 m
depth

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

VD

D

M

A
D

/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to brown, with low plasticity fines, trace rootlets in top 100
mm, trace fines, trace gravel

Pale brown becoming pale brown

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, with 20-40% fine to coarse grained pisolitic gravel,
with low to medium plasticity fines

Increasing fines content

Hole terminated at 2.00 m
Refusal on hard ground
Groundwater not encountered

E

F

SP-
SC

SP-
SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

D
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SAND: fine to coarse grained, sub-angular to sub-rounded, pale
brown to brown, trace rootlets in top 100 mm, trace to with low
plasticity fines, trace gravel

Becoming brown

Gravelly SAND: fine to coarse grained, sub-angular to
sub-rounded, brown, with 20-30% fine to coarse grained pisolitic
gravel, with low plasticity fines

Gravelly CLAY: low to medium plasticity, brown, with 20-50% fine
to coarse grained pisolitic gravel, with 10-30% fine to coarse
grained sand

Hole terminated at 2.80 m
Target depth
Groundwater not encountered

E

F

H

SP-
SC

SP-
SC

CL-
CI

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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SAMPLE OR
FIELD TEST

VD
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/V

SAND: fine to coarse grained, sub-angular to sub-rounded, pale
yellow to pale orange, trace rootlets in top 100 mm, trace to with
low plasticity fines, trace gravel

Gravelly Clayey SAND: fine to coarse grained, sub-angular to
sub-rounded, 20-30% low to medium plasticity fines, 30-40%
pisolitic gravel, brown to orange-brown, recovered with cemented
clay nodules in a gravelly sand matrix

Hole terminated at 2.40 m
Refusal on hard ground
Groundwater not encountered

E

F

H
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SC

Density/consistency inferred from
penetrometer testing

Sketch & Other Observations
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Appendix D:  Perth Sand Penetrometer Test 

Results



PERTH SAND PENETROMETER FIELD TEST DATA

(AS 1289.6.3.3)

Client: Job No:

Project: Date:

Location: Engineer:

Test No:

Location:
BH01 BH02 BH03 BH04 BH05 BH06 BH07 BH08

Depth (mm)

0-150 SET SET SET SET SET SET SET SET

150-300 2 4 8 13 13 14 10HB 12

300-450 1 4 6 11 16 15 16

450-600 1 3 4 9 27 10 26R

600-750 2 2 3 6 R 11

750-900 1 2 3 5 15

900-1050 2 2 3 6

1050-1200 2 2

1200-1350 2 2

1350-1500 2 2

1500-1650 3 2

1650-1800 3 2

1800-1950 3 3

1950-2100 3 2

Test No:

Location:
BH09 BH10 BH11 BH12 BH13 BH14 BH15 BH16

Depth (mm)

0-150 SET SET SET SET SET SET SET SET

150-300 16 15R 20 15HB 4 10R 21 2

300-450 20 27 20 17 3

450-600 22 19 15 18 8

600-750 27 30R 7 13HB 12

750-900 22 6 12

900-1050 20 10 11

1050-1200 10R

1200-1350

1350-1500

1500-1650

1650-1800

1800-1950

1950-2100

Test No:

Location:
BH17 BH18 BH19 BH20 BH21 BH22 BH23 BH24

Depth (mm)

0-150 SET SET SET SET SET SET SET SET

150-300 15 22 16 25R 12 8 7 14

300-450 24 16 19 9 7 5 16

450-600 11 11 22 6 7 6 22

600-750 7 11 R 12 11 6 32R

750-900 10 HB 22 24R 11

900-1050 15 R 21

1050-1200 15HB

1200-1350

1350-1500

1500-1650

1650-1800

1800-1950

1950-2100

Perth Sand Penetrometer tests done in accordance with AS 1289.6.3.3 (except blow counts are reported per 150 mm, rather than 300 mm)

HB: Hammer bounce (refusal)

0 = Penetration due to hammer weight only

R: Refusal

J2101290

No of Penetrometer Blows per 150 mm Depth Interval

No of Penetrometer Blows per 150 mm Depth Interval

No of Penetrometer Blows per 150 mm Depth Interval

MDS/EC

17-18 Nov 2021Proposed Retirement Village

Gavour Road, Wattle Grove

Pritchard Francis



PERTH SAND PENETROMETER FIELD TEST DATA

(AS 1289.6.3.3)

Client: Job No:

Project: Date:

Location: Engineer:

Test No:

Location:
BH25 BH26 BH27

Depth (mm)

0-150 SET SET SET SET

150-300 24R 6 27R

300-450 6

450-600 4

600-750 6

750-900 13

900-1050 18

1050-1200

1200-1350

1350-1500

1500-1650

1650-1800

1800-1950

1950-2100

Test No:

Location:

Depth (mm)

0-150

150-300

300-450

450-600

600-750

750-900

900-1050

1050-1200

1200-1350

1350-1500

1500-1650

1650-1800

1800-1950

1950-2100

Test No:

Location:

Depth (mm)

0-150

150-300

300-450

450-600

600-750

750-900

900-1050

1050-1200

1200-1350

1350-1500

1500-1650

1650-1800

1800-1950

1950-2100

Perth Sand Penetrometer tests done in accordance with AS 1289.6.3.3 (except blow counts are reported per 150 mm, rather than 300 mm)

HB: Hammer bounce (refusal)

0 = Penetration due to hammer weight only

R: Refusal

No of Penetrometer Blows per 150 mm Depth Interval

No of Penetrometer Blows per 150 mm Depth Interval

No of Penetrometer Blows per 150 mm Depth Interval

Pritchard Francis J2101290

Proposed Retirement Village 17-18 Nov 2021

Gavour Road, Wattle Grove MDS/EC



 

Galt Geotechnics Pty Ltd 

www.galtgeo.com.au 
50 Edward Street  OSBORNE PARK  WA  6017 

 ABN: 64 625 054 729 

  

 

Appendix E:  Laboratory Test Results 
  



Envirolab Services (WA) Pty Ltd trading as MPL Laboratories

ABN 53 140 099 207

16-18 Hayden Court Myaree WA 6154

ph 08 9317 2505   fax 08 9317 4163

lab@mpl.com.au

www.mpl.com.au

CERTIFICATE OF ANALYSIS 272702

235 Bank Street, Welshpool, WA, 6101Address

Brooke ElliottAttention

Western Geotechnical & Laboratory ServicesClient

Client Details

Proposed Wattle Grove Retirement VillageLocation

23/11/2021Date completed instructions received

23/11/2021Date samples received

4 SoilNumber of Samples

S4797/ J2101290/Your Reference

Sample Details

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

30/11/2021Date of Issue

30/11/2021Date results requested by

Report Details

Michael Kubiak, Laboratory Manager

Authorised By

Michael Mowle, Metals/Inorganics Supervisor

Results Approved By

Revision No: R00

272702MPL Reference: Page | 1 of 8



Client Reference: S4797/ J2101290/

86154121µS/cmElectrical Conductivity (EC)

4.86.26.17.7pH UnitspH

25/11/202125/11/202125/11/202125/11/2021-Date analysed

25/11/202125/11/202125/11/202125/11/2021-Date prepared

SoilSoilSoilSoilType of sample

0.2-0.70.2-0.70.2-0.70.1-0.5Depth

WG21.15180WG21.15179WG21.15178WG21.15177UNITSYour Reference

272702-4272702-3272702-2272702-1Our Reference

Miscellaneous Inorg - soil

MPL Reference: 272702

R00Revision No:

Page | 2 of 8



Client Reference: S4797/ J2101290/

<1<1<1<1%ESP

<1<121meq/100gCation Exchange Capacity

<0.07<0.07<0.07<0.07meq/100gExchangeable Al

<0.22<0.22<0.22<0.22meq/100gExchangeable Na

<0.41<0.410.6<0.41meq/100gExchangeable Mg

0.30.40.50.3meq/100gExchangeable K

<0.250.60.50.9meq/100gExchangeable Ca

<10<10<10<10mg/kgAluminium

<50<50<50<50mg/kgSodium

<50<5071<50mg/kgMagnesium

130140200110mg/kgPotassium

<50110100170mg/kgCalcium

29/11/202129/11/202129/11/202129/11/2021-Date analysed

29/11/202129/11/202129/11/202129/11/2021-Date digested

SoilSoilSoilSoilType of sample

0.2-0.70.2-0.70.2-0.70.1-0.5Depth

WG21.15180WG21.15179WG21.15178WG21.15177UNITSYour Reference

272702-4272702-3272702-2272702-1Our Reference

ESP/CEC

MPL Reference: 272702

R00Revision No:

Page | 3 of 8



Client Reference: S4797/ J2101290/

Determination of various metals by ICP-AES. 
 

METALS-020

Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride exchange and 
ICP-AES analytical finish.

METALS-020

Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride exchange and 
ICP-AES analytical finish.

METALS-020

Conductivity and Salinity - measured using a conductivity cell at 25°C based on APHA latest edition Method 2510. Soils 
reported from a 1:5 water extract unless otherwise specified.

INORG-002

pH - Measured using  pH meter and electrode base on APHA latest edition, Method 4500-H+. Please note that the results for 
water analyses may be indicative only, as analysis can be completed outside of the APHA recommended holding times. Soils 
are reported from a 1:5 water extract unless otherwise specified.

INORG-001

Methodology SummaryMethod ID

MPL Reference: 272702

R00Revision No:

Page | 4 of 8



Client Reference: S4797/ J2101290/

[NT]1051019211<1INORG-0021µS/cmElectrical Conductivity (EC)

[NT]103107.07.71[NT]INORG-001pH UnitspH

[NT]25/11/202125/11/202125/11/2021125/11/2021-Date analysed

[NT]25/11/202125/11/202125/11/2021125/11/2021-Date prepared

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Miscellaneous Inorg - soil

MPL Reference: 272702

R00Revision No:

Page | 5 of 8



Client Reference: S4797/ J2101290/

[NT]109[NT][NT][NT][NT]<10METALS-02010mg/kgAluminium

[NT]108[NT][NT][NT][NT]<50METALS-02050mg/kgSodium

[NT]108[NT][NT][NT][NT]<50METALS-02050mg/kgMagnesium

[NT]109[NT][NT][NT][NT]<50METALS-02050mg/kgPotassium

[NT]106[NT][NT][NT][NT]<50METALS-02050mg/kgCalcium

[NT]29/11/2021[NT][NT][NT][NT]29/11/2021-Date analysed

[NT]29/11/2021[NT][NT][NT][NT]29/11/2021-Date digested

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: ESP/CEC

MPL Reference: 272702

R00Revision No:

Page | 6 of 8



Client Reference: S4797/ J2101290/

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

MPL Reference: 272702

R00Revision No:

Page | 7 of 8



Client Reference: S4797/ J2101290/

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria

MPL Reference: 272702

R00Revision No:

Page | 8 of 8



Lab No

              
7TS21152 7TS21153 7TS21154 7TS21155

Name P01 - S01 0.35-
0.5m

P02 - S01 0.35-
0.5m

BH21 - S01 0.2-
0.7m

BH24 - S01 0.2-
0.7m

Code WG21/15177 WG21/15178 WG21/15179 WG21/15180

Customer Western 
Geotechnical & 

Laboratory 
Services

Western 
Geotechnical & 

Laboratory 
Services

Western 
Geotechnical & 

Laboratory 
Services

Western 
Geotechnical & 

Laboratory 
Services

Depth 0-10 0-10 0-10 0-10

Phosphorus Retention Index 11.0 35.1 13.3 20.4

CSBP Lab.  Extract Value.

Analysis Results

95386
Western Geotechnical & Laboratory Servic

CSBP Soil and Plant Laboratory



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Cody O'Neill with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

2.9

1.7

WG21/15170

Date Sampled:

Sampled by Client, Tested as Received

Various - See Below Date Tested:

WG21/15170-15178

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.Proposed Wattle Grove Retirement Village

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Organic Content 

Sample Identification Ash Content (%)

BH08 - Bulk - 0.1-0.4m 98.3

BH20 - S01 - 0.6-1.2m

Testing Completed By:

Furnace Temperature (⁰C):

WGLS - JG

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - ASTM D2974-14 (Test Method C)

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15170-15178_1_ORG

Pritchard Francis

-

23/November/2021

Lot 500 Gavour Road, Wattle grove

23/11/2021

Sample Number

97.1

P02 - S01 - 0.35-0.5m 98.3

WG21/15174

WG21/15178

Comments:

440

Organic Content (%)

1.7

Cod y O'Neill

WG_ASTM D2974-14C_TR_2 Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 24/November/2021

Date Sampled:

BH03 - 0.1-0.5m Date Tested:

WG21.15168

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15168_1_PSD - 

Pritchard Francis

0.075 6

4.75

2.36 100

0.300 55

1.18 100

0.600 96

0.425 81

Sampled by Client, Tested as Received

75.0

0.150 18

19.0

9.5

0

10
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0.0 0.1 1.0 10.0 100.0 1000.0
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Nat asha Bielaw ski

WG_AS 1289.3.6.1_TR_2                    Page 1 of 1



                              SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

Ticket No.

Report No.

Sample No.

Date Sampled:

Date Tested:

                        Sampling Method:

                       Sample Curing Time:

-

#N/A

Modified Maximum Dry Density (t/m³) 1.82

Optimum Moisture Content (%) 11.0

Comments: The above air void lines are derived from a calculated apparent particle density of  2.4 t/m³

Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

WG21/15168_1_MMDD

S4797

Dry Density (t/m³)

 Moisture Content (%) 

2

Moisture Content (%)

Dry Density (t/m³)

22/11/2021

Not Specified

Material + 19.0mm (%): 0 Material + 37.5mm (%)

Sampled by Client, Tested as Received

Visual / Tactile Assessment by Competent TechnicianMethod used to Determine Liquid Limit:

TEST RESULTS - Modified Maximum Dry Density  

BH03 - 0.1-0.5m

TEST REPORT - AS 1289.5.2.1

Sample Identification:

Location:

Project:

Client Address:

Client: Pritchard Francis

-

Proposed Wattle Grove Retirement Village

Lot 500 Gavour Road, Wattle Grove

WG21/15168

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

23/November/2021

6.9 9.0 11.2 13.2

1.766 1.791 1.816 1.755

1.700

1.750

1.800

1.850

1.900

5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

3% Air voids 

2% Air voids 

1% Air voids 

Nat asha Bielaw ski

WG_AS 1289.5.2.1_TR_4 Page 1 o f  1



AS 1289.5.2.1 Modified

Estimated 24.0

0 Excluded

1.82 11.0

95 100

1.73 10.4

95.5 95.5

Soaked 4

4.50 0.0

1.73 95.5

15.3 140.5

14.0 15.8

Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Moisture Ratio (%)

Compaction Details

Specimen Conditions At Compaction

Specimen Conditions After Test

Moisture Content (%)

Dry Density (t/mᶟ)

Surcharges Applied (kg)

Soaked or Unsoaked

Specimen Conditions After Soak

Density Ratio (%)

Dry Density (t/m3)

Soaking Period (days)

Measured Swell (%)

Dry Density Ratio (%)

% Retained 19.0mm

Moisture Content (%)

16%

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

Top 30mm Moisture (%) Remaining Depth (%)

Excluded/Replaced

Correction applied to Penetration:

Determined at a Penetration of:

California Bearing Ratio (CBR):

Moisture Ratio (%)

0.1mm

2.5mm

Optimum Moisture (%)

Target Moisture Ratio (%)

29/November/2021

Cody O'Neill

TEST RESULTS - CALIFORNIA BEARING RATIO

Sampling Method:

SandSample Description:

Target Dry Density Ratio (%)

Plasticity Determined by

Not SpecifiedDate Sampled:

Sample Identification: Date Tested: 22/11-28/11/21

Lot 500 Gavour Road, Wattle Grove

BH03 - 0.1-0.5m

Location:

Compaction Method

Maximum Dry Density (t/m3)

Load Penetration Curve 

Hammer Type

Curing Time (Hours)

Sampled by Client, Tested as Received

Comments:

TEST REPORT - AS 1289.6.1.1

S4797

WG21/15168_1_SCBR

WG21/15168

Client:

Client Address:

Project:

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

Pritchard Francis Ticket No.

Report No.

Sample No.

-

Proposed Wattle Grove Retirement Village

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0.0 5.0 10.0

Lo
ad

 (
kN

)

Penetration (mm)

Cod y O'Neill

WG_AS 1289.6.1.1_TR_3                    Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Sampled by Client, Tested as Received

75.0

0.150 20

19.0 100

9.5 90

0.075 12

4.75 72

2.36 63

0.300 35

1.18 60

0.600 53

0.425 45

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15169_1_PSD - 

Pritchard Francis

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

24/November/2021

Date Sampled:

BH05 - 0.3-0.8m Date Tested:

WG21.15169

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 24/November/2021

Date Sampled:

BH08 - 0.1-0.4m Date Tested:

WG21.15170

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15170_1_PSD - 

Pritchard Francis

0.075 9

4.75 95

2.36 91

0.300 37

1.18 83

0.600 64

0.425 52

Sampled by Client, Tested as Received

75.0

0.150 18

19.0

9.5 100
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 24/November/2021

Date Sampled:

BH10 - 0.7-1.3m Date Tested:

WG21.15171

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15171_1_PSD - 

Pritchard Francis

0.075 11

4.75 67

2.36 45

0.300 23

1.18 40

0.600 33

0.425 28

Sampled by Client, Tested as Received

75.0

0.150 15

19.0 100

9.5 95

0

10

20

30

40

50

60

70

80

90

100

0.0 0.1 1.0 10.0 100.0 1000.0

Particle Size (mm)

P
as

si
n

g 
(%

)

Nat asha Bielaw ski

WG_AS 1289.3.6.1_TR_2                    Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 24/November/2021

Date Sampled:

BH11 - 0.8-1.4m Date Tested:

WG21.15172

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15172_1_PSD - 

Pritchard Francis

0.075 17

4.75 79

2.36 56

0.300 34

1.18 52

0.600 45

0.425 39

Sampled by Client, Tested as Received

75.0

0.150 22

19.0 100

9.5 97
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Approved Signatory:

 Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Project:

Location:

History of Sample:

Method of Preparation:

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

Sample Identification:

Sampled by Client, Tested as Received

Date Sampled:

Date Tested:

WG21.15172

Not specified

Sample No.

24-11-2021

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Consistency Limits (Casagrande)

15

11

6.0

Comments:

AS 1289.3.2.1 Plastic Limit (%)

AS 1289.3.3.1 Plasticity Index (%)

AS 1289.3.4.1 Condition of Dry Specimen:

26

BH11 - S01 - 0.8-1.4m

Sampling Method:

AS 1289.3.1.1 Liquid Limit (%)

Oven Dried <50⁰C

Dry Sieved 

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.1.1, 3.2.1, 3.3.1 & 3.4.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15172_1_PI - 

Pritchard Francis

Cracked 

AS 1289.3.4.1 Linear Shrinkage (%)

AS 1289.3.4.1 Length of Mould (mm) 250

25-November-2021

Cody O'Neill

Cod y O'Neill

WG_AS 1289.3.1.1,3.2.1,3.3.1,3.4.1_TR_2 Page 1 of 1 



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Sampled by Client, Tested as Received

75.0

0.150 21

19.0 100

9.5 96

0.075 17

4.75 76

2.36 60

0.300 30

1.18 56

0.600 43

0.425 37

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15173_1_PSD - 

Pritchard Francis

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

24/November/2021

Date Sampled:

BH18 - 1.0-1.6m Date Tested:

WG21.15173

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Brooke Elliott with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 24-November-2021

Date Sampled:

BH20 - 0.6-1.2m Date Tested:

WG21.15174

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15174_1_PSD - 

Pritchard Francis

0.075 26

4.75 94

2.36 82

0.300 44

1.18 74

0.600 58

0.425 49

Sampled by Client, Tested as Received

75.0

0.150 33

19.0 100

9.5 100
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Approved Signatory:

 Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Project:

Location:

History of Sample:

Method of Preparation:

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

Sample Identification:

Sampled by Client, Tested as Received

Date Sampled:

Date Tested:

WG21.15174

Not specified

Sample No.

24-11-2021

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Consistency Limits (Casagrande)

15

15

5.0

Comments:

AS 1289.3.2.1 Plastic Limit (%)

AS 1289.3.3.1 Plasticity Index (%)

AS 1289.3.4.1 Condition of Dry Specimen:

30

BH20 - S01 - 0.6-1.2m

Sampling Method:

AS 1289.3.1.1 Liquid Limit (%)

Oven Dried <50⁰C

Dry Sieved 

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.1.1, 3.2.1, 3.3.1 & 3.4.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15174_1_PI - 

Pritchard Francis

 - 

AS 1289.3.4.1 Linear Shrinkage (%)

AS 1289.3.4.1 Length of Mould (mm) 250

25-November-2021

Cody O'Neill

Cod y O'Neill

WG_AS 1289.3.1.1,3.2.1,3.3.1,3.4.1_TR_2 Page 1 of 1 



                              SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

Ticket No.

Report No.

Sample No.

Date Sampled:

Date Tested:

                        Sampling Method:

                       Sample Curing Time:

-

#N/A

Modified Maximum Dry Density (t/m³) 2.07

Optimum Moisture Content (%) 7.0

Comments: The above air void lines are derived from a calculated apparent particle density of  2.569 t/m³

Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Natasha Bielawski with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

23/November/2021

2.9 4.9 7.3 9.1

1.949 2.018 2.070 1.999

BH22 - 0.1-0.4m

TEST REPORT - AS 1289.5.2.1

Sample Identification:

Location:

Project:

Client Address:

Client: Pritchard Francis

-

Proposed Wattle Grove Retirement Village

Lot 500 Gavour Road, Wattle Grove

WG21/15175

WG21/15175_1_MMDD

S4797

Dry Density (t/m³)

 Moisture Content (%) 

2

Moisture Content (%)

Dry Density (t/m³)

22/11/2021

Not Specified

Material + 19.0mm (%): 0 Material + 37.5mm (%)

Sampled by Client, Tested as Received

Visual / Tactile Assessment by Competent TechnicianMethod used to Determine Liquid Limit:

TEST RESULTS - Modified Maximum Dry Density  

1.850

1.900

1.950

2.000

2.050

2.100

2.150

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

3% Air voids 

2% Air voids 

1% Air voids 

WG_AS 1289.5.2.1_TR_4 Page 1 o f  1



AS 1289.5.2.1 Modified

Estimated 24.0

0 Excluded

2.07 7.0

95 100

1.96 7.2

94.5 103.0

Soaked 4

4.50 0.0

1.96 94.5

10.6 151.0

9.9 10.4

Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Comments:

TEST REPORT - AS 1289.6.1.1

S4797

WG21/15175_1_SCBR

WG21/15175

Client:

Client Address:

Project:

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

Pritchard Francis Ticket No.

Report No.

Sample No.

-

Proposed Wattle Grove Retirement Village

Target Dry Density Ratio (%)

Plasticity Determined by

Not SpecifiedDate Sampled:

Sample Identification: Date Tested: 22/11 - 28/11/2021

Lot 500 Gavour Road, Wattle Grove

BH22 - 0.1-0.4m

Location:

Compaction Method

Maximum Dry Density (t/m3)

Load Penetration Curve 

Hammer Type

Curing Time (Hours)

Sampled by Client, Tested as Received

TEST RESULTS - CALIFORNIA BEARING RATIO

Sampling Method:

Sand trace GravelSample Description:

60%

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

Top 30mm Moisture (%) Remaining Depth (%)

Excluded/Replaced

Correction applied to Penetration:

Determined at a Penetration of:

California Bearing Ratio (CBR):

Moisture Ratio (%)

0.2mm

2.5mm

Optimum Moisture (%)

Target Moisture Ratio (%)

29/November/2021

Cody O'Neill

Moisture Ratio (%)

Compaction Details

Specimen Conditions At Compaction

Specimen Conditions After Test

Moisture Content (%)

Dry Density (t/mᶟ)

Surcharges Applied (kg)

Soaked or Unsoaked

Specimen Conditions After Soak

Density Ratio (%)

Dry Density (t/m3)

Soaking Period (days)

Measured Swell (%)

Dry Density Ratio (%)

% Retained 19.0mm

Moisture Content (%)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

0.0 5.0 10.0

Lo
ad

 (
kN

)

Penetration (mm)

Cod y O'Neill
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Brooke Elliott with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Sampled by Client, Tested as Received

75.0

0.150 44

19.0

9.5 100

0.075 37

4.75 98

2.36 74

0.300 57

1.18 72

0.600 67

0.425 62

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15176_1_PSD - 

Pritchard Francis

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

24-November-2021

Date Sampled:

BH24 - 2.2-2.6m Date Tested:

WG21.15176

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village
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Approved Signatory:

 Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Project:

Location:

History of Sample:

Method of Preparation:

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village

Sample Identification:

Sampled by Client, Tested as Received

Date Sampled:

Date Tested:

WG21.15176

Not specified

Sample No.

24-11-2021

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Consistency Limits (Casagrande)

13

25

10.0

Comments:

AS 1289.3.2.1 Plastic Limit (%)

AS 1289.3.3.1 Plasticity Index (%)

AS 1289.3.4.1 Condition of Dry Specimen:

38

BH24 - S0 - 2.2-2.6m

Sampling Method:

AS 1289.3.1.1 Liquid Limit (%)

Oven Dried <50⁰C

Dry Sieved 

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.1.1, 3.2.1, 3.3.1 & 3.4.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15176_1_PI - 

Pritchard Francis

 - 

AS 1289.3.4.1 Linear Shrinkage (%)

AS 1289.3.4.1 Length of Mould (mm) 250

25-November-2021

Cody O'Neill

Cod y O'Neill

WG_AS 1289.3.1.1,3.2.1,3.3.1,3.4.1_TR_2 Page 1 of 1 



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Brooke Elliott with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Sampled by Client, Tested as Received

75.0

0.150 13

19.0 100

9.5 88

0.075 8

4.75 72

2.36 63

0.300 29

1.18 57

0.600 48

0.425 40

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1* AS 1289.1.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15177_1_PSD - 

Pritchard Francis

23/11 - 24/11/2021

Comments: AS 1289.1.1- Deviation from standard: Insufficient sample according to test method requirements. NATA accreditation does not cover the performance 

of this service.

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

24-November-2021

Date Sampled:

P01 - 0.1-0.5m Date Tested:

WG21.15177

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Date Sampled:

P01 - S01 - 0.1-0.5m Date Tested:

WG21/15177

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Source of Material:

Lot 500 Gavour Road, Wattle Grove

Not Specified

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Emerson Class Number

EMERSON CLASS 

NUMBER 
5 

Soil Description: Gravelly Sand

Water Used: Distilled 

Cody O'Neill

23/November/2021

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.8.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15177_1_ECN

Proposed Wattle grove Retirement Village

-

Pritchard Francis

23/11/2021

Sampled by Client, Tested as Received

Cod y O'Neill

WG_AS 1289.3.8.1_TR_2 Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Date Sampled:

P02 - S01 - 0.35-0.5m Date Tested:

WG21/15178

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Source of Material:

Lot 500 Gavour Road, Wattle Grove

Not Specified

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Emerson Class Number

EMERSON CLASS 

NUMBER 
5 

Soil Description: Gravelly Sand

Water Used: Distilled 

Cody O'Neill

23/November/2021

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.8.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15178_1_ECN

Proposed Wattle grove Retirement Village

-

Pritchard Francis

23/11/2021

Sampled by Client, Tested as Received

Cod y O'Neill

WG_AS 1289.3.8.1_TR_2 Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Date Sampled:

BH21 - S01 - 0.2-0.7m Date Tested:

WG21/15179

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Source of Material:

Lot 500 Gavour Road, Wattle Grove

Not Specified

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Emerson Class Number

EMERSON CLASS 

NUMBER 
5 

Soil Description: Gravelly Sand

Water Used: Distilled 

Cody O'Neill

23/November/2021

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.8.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15179_1_ECN

Proposed Wattle grove Retirement Village

-

Pritchard Francis

23/11/2021

Sampled by Client, Tested as Received

Cod y O'Neill

WG_AS 1289.3.8.1_TR_2 Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: Brooke Elliott with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Sampled by Client, Tested as Received

75.0

0.150 33

19.0 100

9.5 99

0.075 23

4.75 96

2.36 91

0.300 49

1.18 86

0.600 70

0.425 59

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.6.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21.15179_1_PSD - 

Pritchard Francis

23/11 - 24/11/2021

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Particle Size Distribution of Soil

Sieve Size (mm)
Percent Passing 

Sieve (%)

150.0

100.0

37.5

24-November-2021

Date Sampled:

BH21 - 0.2-0.7m Date Tested:

WG21.15179

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Lot 500 Gavour Road, Wattle Grove

Proposed Wattle Grove Retirement Village
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Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Date Sampled:

BH24 - S01 - 0.2-0.7m Date Tested:

WG21/15180

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Source of Material:

Lot 500 Gavour Road, Wattle Grove

Not Specified

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Emerson Class Number

EMERSON CLASS 

NUMBER 
5 

Soil Description: Gravelly Sand

Water Used: Distilled 

Cody O'Neill

23/November/2021

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.8.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15180_1_ECN

Proposed Wattle grove Retirement Village

-

Pritchard Francis

23/11/2021

Sampled by Client, Tested as Received

Cod y O'Neill

WG_AS 1289.3.8.1_TR_2 Page 1 of 1



Approved Signatory:  Accreditation No. 20599

 Accredited for compliance 

Name: with ISO/IEC 17025 - Testing

Date: This document shall not be reproduced except in full 

Date Sampled:

BH15 - S01 - 0.2-0.6m Date Tested:

WG21/15181

Not Specified

Sampling Method:

Sample Identification:

Project:

Location:

Sample No.

Source of Material:

Lot 500 Gavour Road, Wattle Grove

Not Specified

Comments:

235 Bank Street, Welshpool WA 6106         |         08 9472 3465         |         www.wgls.com.au

TEST RESULTS - Emerson Class Number

EMERSON CLASS 

NUMBER 
5 

Soil Description: Gravelly Sand

Water Used: Distilled 

Cody O'Neill

23/November/2021

SOIL     |     AGGREGATE     |     CONCRETE     |       CRUSHING

TEST REPORT - AS 1289.3.8.1

Client:

Client Address:

Ticket No.

Report No.

S4797

WG21/15181_1_ECN

Proposed Wattle grove Retirement Village

-

Pritchard Francis

23/11/2021

Sampled by Client, Tested as Received

Cod y O'Neill

WG_AS 1289.3.8.1_TR_2 Page 1 of 1



 

Galt Geotechnics Pty Ltd 

www.galtgeo.com.au 
50 Edward Street  OSBORNE PARK  WA  6017 

 ABN: 64 625 054 729 

  

 

 

 

Appendix F:  Understanding Your Report 



 

Galt Geotechnics Pty Ltd 

www.galtgeo.com.au 
50 Edward Street  OSBORNE PARK  WA  6017 

Page | 1  ABN: 64 625 054 729 

 

UNDERSTANDING YOUR REPORT 

GALT FORM PMP11 Rev3 

1. EXPECTATIONS OF THE REPORT 

This document has been prepared to clarify what is and is not provided in your report.  It is intended to inform you of what your 

realistic expectations of this report should be and how to manage your risks associated with the conditions on site. 

Geotechnical engineering and environmental science are less exact than other engineering and scientific disciplines.  We include 

this  information  to  help  you  understand  where  our  responsibilities  begin  and  end.    You  should  read  and  understand  this 

information.  Please contact us if you do not understand the report or this explanation. We have extensive experience in a wide 

variety of projects and we can help you to manage your risk. 

2. THIS REPORT RELATES TO PROJECT‐SPECIFIC CONDITIONS 

This report was developed for a unique set of project‐specific conditions to meet the needs of the nominated client.  It took into 

account the following: 

 the project objectives as we understood them and as described in this report; 

 the specific site mentioned in this report; and 

 the current and proposed development at the site.   

It should not be used for any purpose other than that indicated in the report.  You should not rely on this report if any of the 

following conditions apply: 

 the report was not written for you; 

 the report was not written for the site specific to your development; 

 the report was not written for your project (including a development at the correct site but other than that listed in the 

report); or 

 the report was written before significant changes occurred at the site (such as a development or a change in ground 

conditions). 

You should always inform us of changes in the proposed project (including minor changes) and request an assessment of their 

impact. 

Where we are not informed of developments relevant to your report, we cannot be held responsible or liable for problems that 

may arise as a consequence. 

Where design is to be carried out by others using information provided by us, we recommend that we be involved in the design 

process by being engaged for consultation with other members of the project team. Furthermore, we recommend that we be able 

to review work produced by other members of the project team that relies on information provided in our report. 
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3. SOIL LOGS 

Our reports often include logs of intrusive and non‐intrusive investigation techniques.  These logs are based on our interpretation 

of field data and laboratory results.  The logs should only be read in conjunction with the report they were issued with and should 

not be re‐drawn for inclusion in other documents not prepared by us.   

4. THIRD PARTY RELIANCE 

We have prepared this report for use by the client.  This report must be regarded as confidential to the client and the client’s 

professional advisors.  We do not accept any responsibility for contents of this document from any party other than the nominated 

client.  We take no responsibility for any damages suffered by a third party because of any decisions or actions they may make 

based on this report.  Any reliance or decisions made by a third party based on this report are the responsibility of the third party 

and not of us. 

5. CHANGE IN SUBSURFACE CONDITIONS 

The recommendations in this report are based on the ground conditions that existed at the time when the study was undertaken.  

Changes in ground conditions can occur in numerous ways including anthropogenic events (such as construction or contaminating 

activities on or adjacent to the site) or natural events (such as floods, groundwater fluctuations or earthquakes).  We should be 

consulted prior to use of this report so that we can comment on its reliability.  It is important to note that where ground conditions 

have changed, additional sampling, testing or analysis may be required to fully assess the changed conditions. 

6. SUBSURFACE CONDITIONS DURING CONSTRUCTION 

Practical constraints mean that we cannot know every minute detail about the subsurface conditions at a particular site.  We use 

professional judgement to form an opinion about the subsurface conditions at the site.  Some variation to our evaluated conditions 

is  likely and significant variation  is possible.   Accordingly, our report should not be considered as final as  it  is developed from 

professional judgement and opinion. 

The most effective means of dealing with unanticipated ground conditions is to engage us for construction support.  We can only 

finalise our recommendations by observing actual subsurface conditions encountered during construction.   We cannot accept 

liability for a report’s recommendations if we cannot observe construction. 

7. ENVIRONMENTAL AND GEOTECHNICAL ISSUES 

Unless specifically mentioned otherwise in our report, environmental considerations are not addressed in geotechnical reports.  

Similarly, geotechnical  issues are not addressed in environmental reports.   The investigation techniques used for geotechnical 

investigations can differ from those used for environmental investigations.  It is the client’s responsibility to satisfy themselves 

that geotechnical and environmental considerations have been taken into account for the site.   

Geotechnical  advice  presented  in  a  Galt  Environmental  report  has  been  provided  by  Galt  Geotechnics  under  a  sub‐contract 

agreement. Similarly, environmental advice presented  in a Galt Geotechnics  report has been provided by Galt Environmental 

under a sub‐contract agreement.   

Unless specifically noted otherwise, no parties shall draw any inferences about the applicability of the Western Australian state 

government landfill levy from the contents of this document. 
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