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Report on Phase 2 Salinity Assessment
Bingara Gorge, Golf Town
Pembroke Parade, Wilton

1. Introduction

This report presents the results of a Phase 2 salinity assessment undertaken for the Golf Town
precinct of the Bingara Gorge development.  The Golf Town precinct is situated within the central
eastern part of land previously known as Lot 101 in DP 1045369 (No. 80) Condell Park Road, Wilton,
now accessed from Pembroke Parade and Broughton Street, Wilton.  The land is proposed for urban
development with residential, recreational, employment and public open space land use.  The
proposed site area is included within the Wilton Parklands illustrative development plan (the
development name prior to Bingara Gorge), which (although since amended) is presented as
Drawing 2, in Appendix B.  The Phase 2 salinity assessment was commissioned by Lend Lease
Communities (Wilton) Pty Ltd (LLCW).

The Bingara Gorge site lies within the Wollondilly Shire Local Government Area and is located north
east of the intersection between the South Western Freeway (Hume Highway) and Picton Road.  For
the purposes of staged development application lodgement and approval, Phase 2 salinity
assessments for the site are being completed on a stage-by-stage of development basis and not
according to the four distinct site areas previously adopted for the Phase 1 assessments.

This report covers the Phase 2 salinity assessment for the Golf Town precinct, which forms part of the
previously adopted Area 3 (Remaining Site Area), as presented in the previous Phase 1 reports.
Phase 1 assessment findings for the whole Bingara Gorge site were presented in four previous
Douglas Partners Pty Ltd (DP) reports (Project 43677, dated 25 January 2006 [Area 1], 3 March 2006
[Golf Course East], 25 March 2006 [Golf Course West] and 30 May 2006 [Area 3, Remaining Site
Areas] – refer to the 30 May 2006 report for comments on Area 3).

The purpose of the present (Phase 2) assessment was to carry out further investigations for potential
salinity hazards and salinity levels within the site and to provide comments relating to site salinity and
salinity management.  The additional investigations are in accordance with the recommendations
outlined within DP’s 2006 reports.  The results of this assessment, together with the results of the
relevant Phase 1 studies are reported herein.

This Phase 2 assessment included:

 An overview of the desktop review performed as part of the Phase 1 studies;

 Further inspection of the site to identify salinity hazard indicators;

 Additional sampling of surface and subsurface soils;

 Results from analysis of selected soil samples for salinity and corrosiveness; and

 Engineering analysis and reporting.
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2. Site Description

Detailed descriptions of the Bingara Gorge development site are presented in several previous reports
prepared for this project.  Presented below is a description of the land within the current site
investigation area, known as the Golf Town precinct.

The Golf Town precinct covers an area of approximately 21 hectares and is bordered on all sides by the
golf course (Holes 1 to 6) within the central part of the estate to the east of Stringybark Creek. The
proposed subdivision will be constructed on vacant land. The relevant area of the Bingara Gorge site is
shown on Drawing 3, presented in Appendix B.

Land within the Golf Town precinct falls gently to the north, east and west away from a southern
central high point near the connection point with the adjoining Country Town precinct. The ground
surface slopes at angles of generally less than five degrees. The generalised surface drainage pattern
is shown on Drawing 4, presented in Appendix B.

There are no gullies or watercourses within the Golf Town precinct.  The closest water course is
Stringybark Creek, which lies approximately 300 m to the west.  During high rainfall, this creek (not a
permanent watercourse) discharges into Allens Creek about 900 m north of the site.

The existing ground surface has a thick grass cover and scattered mature tree growth with two distinct
tree lines running north-south through the centre of the precinct.  It is understood that the tree lines will
remain as part of the finished subdivision.  A series of unsealed tracks currently provide vehicular
access across the site.

3. Previous Salinity Studies

DP is aware of 11 previous reports that discuss the issue of salinity for the greater Bingara Gorge site.
Two of the 11 reports are relevant to the Golf Town precinct covered by this assessment.

The first report was prepared by Brink & Associates (Brink) in 2002 and provides only limited and
general discussions regarding salinity hazards, site geology and general site conditions.  This report
does not contain information that adds to the findings of the present study.

The second report was prepared by DP as a Phase 1 assessment of land within a previously defined
site area known as Area 3.  This site area included the Bingara Gorge development site within all
areas of the estate that lay outside of the Stage 1 and golf course land.  This report was titled ‘Report
on Phase 1 Salinity Assessment’, dated 30 May 2006 (Project 43677.00).

The current report is the seventh Phase 2 assessment report for the Bingara Gorge site. Six previous
Phase 2 assessments of land proposed for residential development under proposed Community
Association Schemes Nos. 1 & 2 (Area 1 – Project 43677.00), Stage 2 (Project 43677B), Stage 4
(Project 43677.17), Stage 5 (Project 43677.21), Fairways East (Project 43677.25) and Greenbridge
(Project 43677.26) were prepared during July 2006, January 2007, March 2011, December 2011,
August 2013 and August 2014 respectively.



Page 3 of 15

Phase 2 Salinity Assessment, Bingara Gorge, Golf Town 43677.46.R.002.Rev0
Pembroke Parade, Wilton November 2017

Reference was made to the findings of the previous reports during preparation of the present Phase 2
report.

4. Desktop Review Methods and Results

The Phase 1 salinity assessment for Area 3 included a desktop review of available historical, mapping
and photographic information for the site.  This desktop review was revisited during the Phase 2 site
assessment.  The review covered available documentation including:

 Historical data;

 Salinity hazard maps;

 Geology maps;

 Soil landscape maps;

 Aerial photographs; and

 Groundwater bore data.

The works performed for each of the above listed areas of review are discussed below.  The results of
the review remain unchanged from those presented in the Phase 1 report.

4.1 Historical Data

A specific historical search (land titles or similar) was not performed during this assessment, as it was
considered that land use history was sufficiently clear from site observations and adequately
supported by evidence from independent parties encountered during site attendance.  The site history
was therefore assessed from a walkover inspection of the site, conducted prior to the staged
development of Bingara Gorge, reference to aerial photographs dating back to 1969 and through
discussions with a site occupant.

Several inspections of the Bingara Gorge site have shown that recent land use was rural (grazing –
cattle and horses).  Site observations showed only one residence, with associated sheds, driveways
and dams on Lot 101.

During site inspection, prior to recent staged development of Bingara Gorge, a discussion with the
owner of the cattle grazing on Lot 101 confirmed that this site has been used for grazing for several
decades.

Review of the aerial photographs for the site, for years 1969, 1979, 1984, 1994 and 2002, confirmed
that the Bingara Gorge site has been in its current (i.e. pre-development) condition since at least 1969.
Although the 1969 photograph is somewhat unclear, the residence at Lot 101 is present, as are the
driveway pavements and vegetation lines.

Differences noted between photos include:

 A small amount of clearing at the north eastern corner of the site between 1969 and 1979;
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 The construction of the Hume Highway during 1979; and

 The construction of residences on Lots 1 to 4, south east of Stage 2, between 1994 and 2002.

A copy of a recent aerial photograph (circa 2005) is presented in Appendix C.

4.2 Salinity Hazard Map

Reference was made to the former Department of Infrastructure, Planning and Natural Resources
(DIPNR), since renamed several times and now known as the Office of Environment and Heritage
(OEH), salinity hazard potential map entitled, ‘Salinity Potential in Western Sydney 2002’ (scale
approximately 1:100,000).  This map categorises all land within the western Sydney region into one of
four salinity potential categories, as follows:

 Known Salinity – Areas where there is a known occurrence of saline soil, or where air photo
interpretation and field observations have confirmed more than one of these:

a) Scalding

b) Salt efflorescence

c) Vegetation dieback

d) Salt tolerant plant species

e) Waterlogging

A high relative wetness index occurs in these areas.

 High Salinity Potential – Areas where soil, geology, topography and groundwater conditions
pre-dispose a site to salinity.  These conditions are similar to areas of known salinity.  These
areas are most common in lower slopes and drainage systems where water accumulation is high
(i.e. high relative wetness index).

 Moderate Salinity Potential – Areas on shales of the Wianamatta Group and Tertiary alluvial
terraces.  Scattered areas of scalding and indicator vegetation have been noted but no
concentrations have been mapped.  Saline areas may occur in this zone, which have not yet
been identified or may occur if risk factors change adversely.

 Very Low Salinity Potential – Areas where salinity processes do not operate or are of minor
significance.  Soils are rapidly drained and underlying strata (Hawkesbury Sandstone/Narrabeen
Group rocks) are relatively permeable, resulting in continual flushing and removal of salts in the
landscape.  No salinity has been observed in these areas and is not expected to occur.

Reference to the salinity potential map shows the Bingara Gorge site lies within three of the four
mapping categories.  These categories are:

 Very Low Salinity Potential – covering land within the deep, incised gullies that align the two
creeks that border or cut through the Bingara Gorge site.  This salinity potential zoning lies
outside of the Golf Town precinct.

 Moderate Salinity Potential – covering most of the Bingara Gorge site, including all of Lot 101
land not zoned as very low or high salinity potential.  This zoning applies to the entire Golf Town
precinct.
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 High Salinity Potential – covering the central base area of the broad and planar gully that tends
north east through the western part of Lot 101.  This zoning lies outside of the Golf Town precinct.

In addition, the former Department of Environment and Climate Change (DECC), now the NSW
Environment Protection Authority (EPA), infers a “not observed” salinity potential for the site on their
salinity hazard map extracted from the Soil and Land Resources of the Hawkesbury Nepean
Catchment (DECC 2008).

Both the OEH and EPA maps are based on soil type, surface level and general groundwater
considerations but are not generally ground-truthed, hence actual soil salinity needs to be assessed to
confirm the potential salinity mapping indications.

4.3 Geology Maps

Reference to the Department of Mineral Resources Wollongong – Port Hacking 1:100,000 Geological
Series Sheet indicates that the Bingara Gorge site is underlain by Ashfield Shale (of the Wianamatta
Group) at higher elevations to the south and west, and by Hawkesbury Sandstone at lower elevations.
Although not shown on the geological map, a transitional stratigraphic unit, the Mittagong Formation,
commonly lies between these two formations.

The Ashfield Shale generally consists of laminite and dark grey siltstone.  Soils developed from this
formation are typically clayey, moderately to highly reactive and have a low permeability value.  This
formation underlies part of the Bingara Gorge site but wholly outside of the Golf Town precinct.

The Mittagong Formation was encountered throughout most of the Golf Town precinct during test
pitting at site.  This formation generally consists of interbedded shale, laminite and fine-grained quartz
sandstone.  Soils developed from this formation are typically clayey although they often have a minor
sand content.  These soils are generally moderately reactive and have relatively low permeability.
Geological studies for the site by others indicate the Mittagong Formation is up to 15 m thick and
covers a significant portion of the Bingara Gorge site.

Comparison of the geological maps to the salinity potential map shows that Ashfield Shale is
categorised as generally having a moderate salinity potential, whereas Hawkesbury Sandstone a very
low salinity potential.  The Mittagong Formation is present at all tested site areas mapped as Ashfield
Shale, hence salinity maps overstate the actual salinity potential of these areas.  Drawing 5 highlights
the extent of the Mittagong Formation and the absence of other geological formations at the Golf Town
precinct.

The Hawkesbury Sandstone generally consists of medium to coarse-grained quartz sandstone with
very minor shale and laminite lenses.  Soils developed from this formation include both sand and clay,
usually more sandy at depth and are typically slightly reactive and more permeable than those derived
from Ashfield Shale.  Site observations confirm this formation crops out to the north, east and west of
the Golf Town precinct, although geological maps show the entire precinct is underlain by this
formation.
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4.4 Soil Landscape Maps

Reference was made to the Soil Conservation Service NSW Wollongong – Port Hacking 1:100,000
Soils Landscape Map to determine the type and extent of each soil landscape present within the site.
These maps indicate that the Bingara Gorge site includes three soil landscapes.  Each are
summarised as follows:

 Blacktown Soil Landscape – characterised by topography of "gently undulating rises on
Wianamatta Group Shale, with local relief to 30 m and slopes usually less than 5%".  This is a
residual landscape and generally comprises three soil horizons on site that range from shallow
red-brown silty clay soils to deeper orange-brown and yellow-grey silty clay and shaly clay soils.
These soils are typically of low fertility, are moderately reactive and have a low shear strength
when wet.

 Hawkesbury Soil Landscape – characterised by topography of "rugged, rolling to very steep
hills on Hawkesbury Sandstone, with local relief of 100 m to 200 m and slopes usually greater
than 25% with surface rock of greater than 50%". This is a residual landscape and generally
comprises three soil horizons on site that range from shallow red-brown silty clay soils to deeper
orange-brown and yellow-grey mottled sandy clay soils.  These soils are typically shallow, of very
low fertility, are potentially highly permeable, and prone to extreme erosion.

 Luddenham Soil Landscape – characterised by topography of "undulating to rolling low hills on
Wianamatta Group Shale, often associated with Minchinbury Sandstone, with local relief to 50 m
to 80 m and slopes usually between 5% and 20%".  This is a residual landscape and comprises
various soil horizons that include shallow brown silty clay soils to deeper red-brown and yellow-
grey silty clay and shaly clay soils.  These soils are typically of very low permeability, are
moderately reactive and are prone to erosion and movement/stability hazards.

Soil Landscape maps indicate that most of the Bingara Gorge site, including the entire Golf Town
precinct, contains soils from the Blacktown Soil Landscape.  The Hawkesbury Soil Landscape
represents the deep, incised gullies along the two creek alignments, whilst the Luddenham soil
landscape reportedly represents a small, isolated high area within the central western part of the site,
adjacent to and below the Hume Highway.

The Blacktown Soil Landscape description suggests that Ashfield Shale underlies the Golf Town
precinct.  However, as investigations have shown that the Mittagong Formation underlies the Golf
Town precinct, the soils on site not only belong to the Blacktown Soil Landscape but may also
represent the Lucas Heights Soils Landscape.  These two soil landscapes are quite similar and the
soil landscape map shows Lucas Heights' soils within 1 km south and west of the site.  The Lucas
Heights Soil Landscape may be summarised as follows:

 Lucas Heights Soil Landscape – characterised by topography of "gently undulating crests,
ridges and plateau surfaces of Mittagong Formation (alternating bands of shale and fine grained
sandstone), with local relief of 10 m to 50 m and slopes usually less than 10%".  This is a residual
landscape and generally comprises shallow to moderately deep soil horizons on site that include
yellow-brown silty clay soils and yellow-grey silty clay and shaly clay soils.  These soils are
typically hard setting and of low fertility.

Reference to the NSW Hawkesbury-Nepean Soil Landscape Map indicates the Golf Town precinct
contains soils of the Lucas Heights Soil Landscape.
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Drawing 7 highlights the inferred extent of the Lucas Heights Soil Landscape across the entire Golf
Town precinct.

4.5 Aerial Photographs

An aerial photograph search was undertaken at the offices of the Department of Lands to assess
variations in site conditions over time.  Specifically, the photographic review targeted the identification
of salinity affected areas (e.g. those with salt efflorescence, salt scalding, staining, tree die back and
presence of salt tolerant plants), if any, and changes in site conditions including land use, site
development and vegetation density.

The aerial photograph review did not indicate salt efflorescence within the bounds of the Bingara
Gorge site, including the Golf Town precinct.  Although aerial photograph colours can be misleading,
all photos display a relatively even colouring across an evenly vegetated land surface.  In all photos,
vegetation is lighter coloured in the northern and eastern parts of the Bingara Gorge site (well away
from the Golf Town precinct), although this is probably the result of lower soil moisture, as soil
permeability is higher in these areas.

4.6 Groundwater Bore Data

An internet search was undertaken using the Department of Natural Resources (DNR) website search
facility, prior to its name change to OEH, for licensed groundwater bores within a 5 km radius of the
site.  This search was performed to obtain information on subsurface water bearing strata, strata types
and previously recorded salinity conditions.

The 2006 groundwater bore search returned details for 18 bores.  Only one (Bore GW024644) was in
close proximity to the site (approximately at Lot 1 west of Lot 6), the others being between 3 km and
5 km away.  Driller’s logs were recorded on many of the groundwater bore summaries and these
showed sandstone to be the primary rock type intersected.  Several bores also showed shale and
siltstone, overlying sandstone, although shale depths were generally shallow (3 m to 9 m).

Water bearing profiles and yield flows were also recorded for many of the bores.  Groundwater flows
were present between depths of 26 m and 194 m with recorded yields of between 0.03 l/s and 1.25 l/s.
Bore GW024644 records showed two water bearing zones at depths of 58 m and 73 m, yielding
0.03 l/s and 0.19 l/s respectively.  Groundwater bearing zones are therefore well below the influence of
the proposed development.

Salinity conditions were recorded on eight of the bore summaries only, with three of these stating the
condition as ‘good’.  Three bore summaries provided salinity value ranges, which were widespread.
The ‘as-reported’ ranges varied between 501-1,000 mg/l (1 bore) and 7,000-10,000 mg/l (2 bores).
These values suggest the groundwater is either non-saline or very saline.  Two bore summaries
provided specific salinity values of 288 mg/l and 1,180 mg/l.  These values indicate non-saline
groundwater.  All records relating to groundwater salinity were for bores greater than 3 km from the
site, most of these bores were within areas underlain by Hawkesbury Sandstone.

The recording of ranges of values indicates that estimates, rather than specific tests, were performed
during bore construction.  The two bores recording the larger range of values suggest groundwater
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yields are significantly affected by the presence of shale and this is evident in one of the bores, where
the water-bearing zone is recorded as 40 mm above a 7 m thick shale lens.  The recording of specific
values indicates testing was performed during bore construction.  These results are likely to be more
reliable and therefore probably better represent the true condition of the Bingara Gorge site.  Copies of
the groundwater bore summaries are presented in Appendix D.

5. Field Investigation Methods

5.1 Site Walkover Inspection

Site inspections were conducted by a senior geotechnical engineer and an environmental scientist on
several occasions during 2006 and then more recently for the current works in June 2017 to identify
the location of the proposed developments, boundary lines, creeks, dams, gullies, vegetation and
topographic features.  These were referenced to survey plans, to aid location of the proposed
developments on the ground surface.

In addition, the walkover targeted identification of various salinity indicators including:

 Soil erosion;

 Salt scalds and salt crystals (efflorescence);

 Surface soil moisture conditions;

 Soil staining; and

 Relevant existing structural defects.

5.2 Sampling

Following the walkover inspections of the site, a Phase 1 program of surface sampling was carried out
on 12 April 2006 by a senior geotechnical engineer.  It was restricted to Area 3 and augmented the
visual salinity assessment to provide a basis for ongoing investigations, where required.  The sampling
program included:

 Collection of two water samples from an existing dam within the north western part of Lot 101;

 Collection of 10 surface soil samples across crest areas and upper and lower slopes;

 Extensive photography of the site; and

 Location of each sample collection point using a hand held GPS unit.

More recently, a top-up Phase 2 program of surface and subsurface sampling was carried out on 15,
16 and 21 June 2017 by one of DP’s geotechnical engineers.  This was restricted to the Golf Town
precinct and added to the Phase 1 investigation and testing quantities.  This sampling program
included:

 Thirty-eight test pits, excavated by a 5 tonne excavator to depths sufficient to intersect the
underlying rock profile and at locations between the Phase 1 test pits, with three test pits used for
full profile depth sampling;
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 Collection of one sample from each soil horizon identified within each of the three selected test
pits; and

 Location of each sample collection point using a hand held GPS unit.

The test pit locations are shown on Drawing 6 presented in Appendix B.  The soil conditions
encountered within the test pits during the field investigation were logged on-site by a geotechnical
engineer.  These logs are presented in Appendix E, together with explanation sheets describing
classification methods and descriptive terms.

5.3 Field Work Results

The walkover inspection indicates that soils of the Lucas Heights Soil Landscape are present
throughout the Golf Town precinct, as shown on Drawing 7.

The walkover inspection of the site did not identify any surface signs of salt scalding or soil and
vegetation staining.  In places, there were small areas where vegetation was noticeably thinner
although this is due to dryer soil conditions.

Salinity indicator/salt tolerant plants were evident across the site.  These included Bullrushes and
Paspalum, amongst others.  These plant species are widespread throughout NSW and on their own
are considered insufficient in indicating the presence of saline soils.  Their widespread presence
across the Bingara Gorge site indicates laboratory soil analyses are necessary to verify actual soil
conditions.

6. Laboratory Testing

Following the field investigation, a selection of soil samples was submitted to Envirolab Services Pty
Ltd (Envirolab), a NATA accredited facility, for soil tests for salinity and corrosivity.  Testing accorded
with the guidelines presented in the Site Investigations for Urban Salinity booklet, as published in 2002
by the then Department of Land and Water Conservation (DLWC).

The laboratory test results are presented in Appendix F and are summarised below.

6.1 Soil Test Methods and Results

Soil tests were performed for their physical and chemical properties.  Tests for the effects of water
movement included:

 Cation Exchange Capacity – Sodium, Calcium, Magnesium and Potassium;

 Sodicity – Exchangeable Sodium Percentage (ESP); and

 Dispersibility – Modified Emerson Class Number.

The soil tests undertaken to determine the potential for salt release and the effects of water on soil
chemistry and structures included:
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 pH;

 Chlorides;

 Sulphates;

 Resistivity;

 Electrical Conductivity (EC1:5); and

 Classification – Soil texture.

These tests were undertaken to gain an understanding of how corrosive the local soil environment
might be to buried concrete and steel.  The results of these tests indicate whether developments
should avoid particular land areas due to high salt content or whether special corrosion resistant
materials should be utilised during construction.

Laboratory testing was performed on 11 soil samples. Four samples represented near-surface soils
(0.0 m to 0.2 m depth) and seven samples came from deeper within the soil profile (0.3 m, 0.4 m,
0.5 m, 0.6 m, 0.7 m and 0.9 m depths, generally silty clay and clay) below the topsoil and above the
rock surface (generally encountered from between 0.6 m and 1.4 m depth).  Detailed test reports are
presented in Appendix F.  Summaries of the physical and chemical test results are presented below in
Tables 1 and 2 respectively.

Table 1:  Results of Laboratory Soil Testing (Physical)

Sample
ID

Depth
(m)

Emerson
Class No.

ESP
(%)

Comments

Dispersion Sodicity

TP29 0.1 6 - Soil slakes, no dispersion, flocculates when agitated -
TP29 0.2 6 - Soil slakes, no dispersion, flocculates when agitated -
TP29 0.4 6 2 Soil slakes, no dispersion, flocculates when agitated Non-sodic
TP29 0.7 6 - Soil slakes, no dispersion, flocculates when agitated -
TP36 0.1 6 - Soil slakes, no dispersion, flocculates when agitated -
TP36 0.3 5 5 Soil slakes, no dispersion, disperses when agitated Sodic
TP36 0.5 6 10 Soil slakes, no dispersion, flocculates when agitated Highly Sodic
TP38 0.0 6 - Soil slakes, no dispersion, flocculates when agitated -
TP38 0.4 6 - Soil slakes, no dispersion, flocculates when agitated -
TP38 0.6 6 5 Soil slakes, no dispersion, flocculates when agitated Sodic
TP38 0.9 6 12 Soil slakes, no dispersion, flocculates when agitated Highly Sodic

Where ESP = Exchangeable Sodium Percentage

Table 2:  Results of Laboratory Soil Testing (Chemical)

Sample
ID

Depth
(m)

EC1:5

(dS/m)
Texture
Class

ECe

(dS/m)
pHw
(1:5)

Cl
(mg/kg)

SO4

(mg/kg)
CEC

(meq%)

Comments*

Salinity Acidity

TP29 0.1 0.02 L 0.24 5.2 <10 <10 4.2 Non-saline Strong
TP29 0.2 0.02 LMC 0.13 6.5 <10 <10 3.6 Non-saline Slight
TP29 0.4 0.04 LMC 0.30 5.7 <10 50 7.5 Non-saline Moderate
TP29 0.7 0.03 MC 0.21 5.7 <10 37 3.8 Non-saline Moderate



Page 11 of 15

Phase 2 Salinity Assessment, Bingara Gorge, Golf Town 43677.46.R.002.Rev0
Pembroke Parade, Wilton November 2017

Sample
ID

Depth
(m)

EC1:5

(dS/m)
Texture
Class

ECe

(dS/m)
pHw
(1:5)

Cl
(mg/kg)

SO4

(mg/kg)
CEC

(meq%)

Comments*

Salinity Acidity

TP36 0.1 0.01 L 0.13 6.1 <10 <10 3.3 Non-saline Slight
TP36 0.3 0.02 LMC 0.13 6.3 <10 <10 4.3 Non-saline Slight
TP36 0.5 0.05 MC 0.34 5.8 21 39 5.6 Non-saline Moderate
TP38 0.0 0.02 L 0.16 6.5 <10 <10 7.3 Non-saline Slight
TP38 0.4 0.02 LMC 0.13 6.7 <10 <10 5.5 Non-saline Neutral
TP38 0.6 0.02 MC 0.17 6.0 <10 26 6.1 Non-saline Moderate
TP38 0.9 0.02 MC 0.13 5.8 <10 20 2.2 Non-saline Moderate

Where EC1:5 = Electrical Conductivity CEC = Cation Exchange Capacity
ECe = Electrical Conductivity corrected for texture * = Refer text below
pHw = pH in water L = Loam
Cl = Chloride MC = Medium Clay
SO4 = Sulphate LMC = Light Medium Clay

7. Proposed Development

The staged urban development of the Bingara Gorge site will result in the construction of:

 Approximately 1800 new residential allotments of between 250 m2 and 4,000 m2 in area;

 Associated road pavements and civil services;

 An 18 hole championship golf course and golf driving range;

 A retail centre and village square;

 A primary school;

 A sewerage treatment facility;

 Public open space areas; and

 Other local upgrade works to nearby community roads and sporting fields.

The current development proposal covering the Golf Town precinct includes the subdivision of the land
into approximately 130 new residential allotments and associated road constructions.  The site area
was described in Section 2 above.  Drawing 3 shows development plans for the Golf Town precinct.

8. Comments

8.1 Salinity

8.1.1 Salinity Test Results

The DIPNR 2002 risk map indicates the moderate and very low salinity potential categories are
relevant for the southern and northern halves of the Golf Town precinct, respectively. As with all
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previous salinity studies undertaken within the Bingara Gorge development site, the results of the
laboratory tests indicate that the mapped moderate salinity potential classification is an overestimation
of actual salinity conditions.  The laboratory test results confirm the “not observed” classification noted
on the DECC 2008 risk map.

Soil salinity is assessed with respect to electrical conductivity after conversion of the result to ECe

(electrical conductivity of a saturated extract) by multiplication with a factor dependent on soil texture.
Once converted, the ECe value is compared to the guideline ranges listed within Table 3 below.

Table 3:  Soil Salinity Classification

Class ECe (dS/m) Implication
Non-Saline <2 Salinity effects mostly negligible

Slightly Saline 2 – 4 Yields of sensitive crops effected

Moderately Saline 4 – 8 Yields of many crops effected

Very Saline 8 – 16 Only tolerant crops yield satisfactorily

Highly Saline >16 Only a few very tolerant crops yield satisfactorily

During the Phase 1 and Phase 2 site assessments, samples of the near-surface and underlying soils
were collected. Twelve of these samples (11 recently and 1 previously) underwent chemical testing in
an attempt to ‘ground truth’ the relevance of the mapped conditions.  The results of the testing show
that non-saline soil conditions are present throughout the Golf Town precinct.

Twelve samples equates to approximately one sample for each 1.75 hectares of land proposed for
development.  This frequency satisfies the minimum testing frequency listed in the then DNR’s “Site
Investigations for Urban Salinity” guideline booklet.  The results therefore, are an appropriate statistical
representation of the site’s salinity condition.

Groundwater was not observed at the site during either Phase 1 or Phase 2 sampling and test pitting.
The site assessment shows that groundwater levels lie well below the ground surface and at depth
within the underlying rock strata (refer groundwater bore data in Appendix D).  The deep, incised
gullies associated with the creeks on either side of the precinct control drainage of the site area and
keep the groundwater levels deep below the surface.

8.1.2 Assessment of Salinity Risks

With respect to salinity risks, the site has been assessed by two means (visual and chemical), each
indicating that non-saline conditions are present.  Typically, the results of salinity tests would be
reported both in general terms for a site, as well as in terms of salinity risk contours with reference to
salinity risks with depth from the ground surface.  However, a review of the test results shows that ECe

levels for site range between 0.13 dS/m and 0.34 dS/m and average 0.2 dS/m. Therefore, the
development of salinity risk contours across the site is unnecessary.
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8.2 Soil Aggressiveness

8.2.1 Aggressiveness to Concrete

To assess whether the site’s soil samples are potentially aggressive to concrete, the test results
(Section 6, Tables 1 and 2) were compared to Table 6.4.2(C) of AS2159-2009 Piling - Design and
Installation which gives four sets of criteria including sulphate (expressed as SO4) levels in both soil
and water, pH values and chloride levels in water.  For soils of low permeability and above
groundwater level, Column B of Table 6.4.2(C) provides the exposure classification appropriate for the
site’s soils.

Each sample’s test results were compared to the tabulated limits. The values indicate non-aggressive
soil conditions, with the exception of one pH value (pH=5.2, TP29, 0.1 m depth), which indicate mildly
aggressive soils.  The assessed limits were less than 5000 ppm sulphates in soil, less than 1,000 ppm
sulphates in water, pH greater than 5.5 and less than 6,000 ppm chlorides in water.  This comparison
shows the soils conditions at the locations tested are generally non-aggressive to mildly aggressive to
concrete.

8.2.2 Aggressiveness to Steel

To assess whether the site’s soil samples are potentially aggressive to steel, the test results were
compared to Table 6.5.2(C) of AS2159-2009 Piling - Design and Installation.  Four sets of criteria are
tabled, including pH values, chloride levels in both soil and water, and resistivity.  For soils of low
permeability and above groundwater level, Column B of Table 6.5.2(C) provides the exposure
classification appropriate for the site’s soils.

Each sample’s test results were compared to the tabulated limits.  All soil samples from site were
shown to lie within the range of values stated for non-aggressive soil conditions.  The assessed limits
were pH greater than 4, less than 20,000 ppm chlorides in soil, less than 10,000 ppm chlorides in
water, and a resistivity greater than 20 Ω.m.  This comparison shows the soils at the locations tested
are non-aggressive to steel.

8.3 Erosion Potential

Soil sodicity (i.e. the measure of sodium within a soil) is an indicator of the soil’s potential to become
unstable in high moisture conditions and thus is a measure of the erodibility of a soil.  It is assessed by
determining the exchangeable sodium percentage (ESP), which is obtained by expressing the amount
of exchangeable sodium within the soil as a percentage of its cation exchange capacity (CEC).  Once
obtained, the ESP value is compared to the guideline ranges listed within Table 4 below.

Table 4:  Soil Sodicity Classification
ESP (%) Implication

< 5 Non-sodic

5 – 15 Sodic

> 15 Highly Sodic
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Table 1 in Section 6 provides comments on each soil sample with respect to its soil sodicity
classification.  In general, these comments show that surface soils are mostly non-sodic, whilst deeper
soils are sodic to highly sodic.  This shows that surface soils are less prone to erosion than some of
the deeper soils at this site.

Based on site observations, soil landscape maps and the results of the Emerson class number tests, it
is considered that surface soils within the Golf Town precinct are likely to be susceptible to erosion.  In
particular, lower profile soils may be prone to erosion through soil slaking or dispersion, more so in
turbulent water environments (e.g. fast flowing water).  Protection of the lower soils exposed in
excavations with a suitable topsoil thickness and surface vegetation is therefore recommended.
Based on the investigation results, it is considered that the risks associated with soil erosion are within
acceptable limits for the proposed residential development of the site.

9. Summary of Assessment Findings

The findings of this Phase 2 salinity assessment show that the soils at the site are generally non-
saline, unlikely to be susceptible to significant erosion (under appropriate protective cover) and are
generally non-aggressive to concrete and steel.  Whilst deeper soils are more likely to erode, they are
no more likely to be saline than soils at the ground surface.

Indications of site salinity are present in terms of salt tolerant species and areas of slightly reduced
vegetation.  In view of the test results, the presence of such species does not imply saline ground
conditions in this instance.

10. Limitations

Douglas Partners (DP) has prepared this report for the Golf Town precinct of the Bingara Gorge Estate
at Pembroke Parade, Wilton, NSW, in accordance with DP's proposal dated 13 December 2016 and
acceptance received from Mr Rob Curlewis of Lend Lease Communities (Wilton) Pty Ltd (LLCW).  The
work was carried out under DP’s ongoing professional services agreement with LCCW.  This report is
provided for the exclusive use of LCCW for this project only and for the purposes as described in the
report. It should not be used by or relied upon for other projects or by a third party. Any party so
relying upon this report beyond its exclusive use and purpose as stated above, and without the
express written consent of DP, does so entirely at its own risk and without recourse to DP for any loss
or damage. In preparing this report DP has necessarily relied upon information provided by the client
and/or their agents.

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

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

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

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP.  This is because this report has been written as advice and
opinion rather than instructions for construction.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk.  This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP.  DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP.  Any such risk assessment would, however, be necessarily restricted to the geotechnical
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 
 
DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 
 
 
Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 
 
 
Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 
 
Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations. 
 
 

Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
 In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

 A localised, perched water table may lead to 
an erroneous indication of the true water 
table; 

 Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and 

 The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

 
More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 
 
 

Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 
 
Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
 Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

 Changes in policy or interpretations of policy 
by statutory authorities; or 

 The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 
 

Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 
 
Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site. 
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Groundwater Bore Data
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Field Test Results
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Sampling 
Sampling is carried out during drilling or test pitting 
to allow engineering examination (and laboratory 
testing where required) of the soil or rock. 
 
Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, 
depending upon the degree of disturbance, some 
information on strength and structure. 
 
Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it 
to obtain a sample of the soil in a relatively 
undisturbed state.  Such samples yield information 
on structure and strength, and are necessary for 
laboratory determination of shear strength and 
compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.  
 
 
Test Pits 
Test pits are usually excavated with a backhoe or 
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit.  The depth 
of excavation is limited to about 3 m for a backhoe 
and up to 6 m for a large excavator.  A potential 
disadvantage of this investigation method is the 
larger area of disturbance to the site. 
 
 
Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 
short spiral auger, generally 300 mm or larger in 
diameter commonly mounted on a standard piling 
rig.  The cuttings are returned to the surface at 
intervals (generally not more than 0.5 m) and are 
disturbed but usually unchanged in moisture 
content.  Identification of soil strata is generally 
much more reliable than with continuous spiral 
flight augers, and is usually supplemented by 
occasional undisturbed tube samples. 
 
 
Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 
diameter continuous spiral flight augers which are 
withdrawn at intervals to allow sampling or in-situ 
testing.  This is a relatively economical means of 
drilling in clays and sands above the water table.  
Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but 
they are disturbed and may be mixed with soils 
from the sides of the hole.  Information from the 
drilling (as distinct from specific sampling by SPTs 
or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 
or softening of samples by groundwater. 
 
 
Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 
water or drilling mud being pumped down the drill 
rods and returned up the annulus, carrying the drill 
cuttings.  Only major changes in stratification can 
be determined from the cuttings, together with 
some information from the rate of penetration.  
Where drilling mud is used this can mask the 
cuttings and reliable identification is only possible 
from separate sampling such as SPTs. 
 
 
Continuous Core Drilling 
A continuous core sample can be obtained using a 
diamond tipped core barrel, usually with a 50 mm 
internal diameter.  Provided full core recovery is 
achieved (which is not always possible in weak 
rocks and granular soils), this technique provides a 
very reliable method of investigation. 
 
 
Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 
means of estimating the density or strength of soils 
and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in 
Australian Standard 1289, Methods of Testing 
Soils for Engineering Purposes - Test 6.3.1. 
 
The test is carried out in a borehole by driving a 50 
mm diameter split sample tube under the impact of 
a 63 kg hammer with a free fall of 760 mm.  It is 
normal for the tube to be driven in three 
successive 150 mm increments and the 'N' value 
is taken as the number of blows for the last 300 
mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be 
practicable and the test is discontinued. 
 
The test results are reported in the following form. 
• In the case where full penetration is obtained 

with successive blow counts for each 150 mm 
of, say, 4, 6 and 7 as: 

4,6,7 
N=13 

• In the case where the test is discontinued 
before the full penetration depth, say after 15 
blows for the first 150 mm and 30 blows for 
the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 
empirically to the engineering properties of the 
soils. 
 
 
Dynamic Cone Penetrometer Tests /  
Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 
carried out by driving a steel rod into the ground 
using a standard weight of hammer falling a 
specified distance.  As the rod penetrates the soil 
the number of blows required to penetrate each 
successive 150 mm depth are recorded.  Normally 
there is a depth limitation of 1.2 m, but this may be 
extended in certain conditions by the use of 
extension rods.  Two types of penetrometer are 
commonly used. 
• Perth sand penetrometer - a 16 mm diameter 

flat ended rod is driven using a 9 kg hammer 
dropping 600 mm (AS 1289, Test 6.3.3).  This 
test was developed for testing the density of 
sands and is mainly used in granular soils and 
filling. 

• Cone penetrometer - a 16 mm diameter rod 
with a 20 mm diameter cone end is driven 
using a 9 kg hammer dropping 510 mm  (AS 
1289, Test 6.3.2).  This test was developed 
initially for pavement subgrade investigations, 
and correlations of the test results with 
California Bearing Ratio have been published 
by various road authorities. 
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Description and Classification Methods 
The methods of description and classification of 

soils and rocks used in this report are based on 

Australian Standard AS 1726-1993, Geotechnical 

Site Investigations Code.  In general, the 

descriptions include strength or density, colour, 

structure, soil or rock type and inclusions. 

 

Soil Types 
Soil types are described according to the 

predominant particle size, qualified by the grading 

of other particles present: 

 

Type Particle size (mm) 

Boulder >200 

Cobble 63 - 200 

Gravel 2.36 - 63 

Sand 0.075 - 2.36 

Silt 0.002 - 0.075 

Clay <0.002 

 

The sand and gravel sizes can be further 

subdivided as follows: 

 

Type Particle size (mm) 

Coarse gravel 20 - 63 

Medium gravel 6 - 20 

Fine gravel 2.36 - 6 

Coarse sand 0.6 - 2.36 

Medium sand 0.2 - 0.6 

Fine sand 0.075 - 0.2 

 

The proportions of secondary constituents of soils 

are described as: 

 

Term Proportion Example 

And Specify Clay (60%) and 

Sand (40%) 

Adjective 20 - 35% Sandy Clay 

Slightly 12 - 20% Slightly Sandy 

Clay 

With some 5 - 12% Clay with some 

sand 

With a trace of 0 - 5% Clay with a trace 

of sand 

 

 

 

 

 

 

 

Definitions of grading terms used are: 

• Well graded - a good representation of all 

particle sizes 

• Poorly graded - an excess or deficiency of 

particular sizes within the specified range 

• Uniformly graded - an excess of a particular 

particle size 

• Gap graded - a deficiency of a particular 

particle size with the range 

 

Cohesive Soils 
Cohesive soils, such as clays, are classified on the 

basis of undrained shear strength.  The strength 

may be measured by laboratory testing, or 

estimated by field tests or engineering 

examination.  The strength terms are defined as 

follows: 

 

Description Abbreviation Undrained 
shear strength 

(kPa) 

Very soft vs <12 

Soft s 12 - 25 

Firm f 25 - 50 

Stiff st 50 - 100 

Very stiff vst 100 - 200 

Hard h >200 

 

Cohesionless Soils 
Cohesionless soils, such as clean sands, are 

classified on the basis of relative density, generally 

from the results of standard penetration tests 

(SPT), cone penetration tests (CPT) or dynamic 

penetrometers (PSP).  The relative density terms 

are given below: 

 

Relative 
Density 

Abbreviation SPT N 
value 

CPT qc 
value 
(MPa) 

Very loose vl <4 <2 

Loose l 4 - 10 2 -5 

Medium 

dense 

md 10 - 30 5 - 15 

Dense d 30 - 50 15 - 25 

Very 

dense 

vd >50 >25 
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Soil Origin 
It is often difficult to accurately determine the origin 

of a soil.  Soils can generally be classified as: 

• Residual soil - derived from in-situ weathering 

of the underlying rock;  

• Transported soils - formed somewhere else 

and transported by nature to the site; or 

• Filling - moved by man. 

 

Transported soils may be further subdivided into: 

• Alluvium - river deposits 

• Lacustrine - lake deposits 

• Aeolian - wind deposits 

• Littoral - beach deposits 

• Estuarine - tidal river deposits 

• Talus - scree or coarse colluvium 

• Slopewash or Colluvium - transported 

downslope by gravity assisted by water.  

Often includes angular rock fragments and 

boulders. 
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Introduction 
These notes summarise abbreviations commonly 

used on borehole logs and test pit reports. 

 

 

Drilling or Excavation Methods 
C Core drilling 

R Rotary drilling 

SFA Spiral flight augers 

NMLC Diamond core - 52 mm dia 

NQ Diamond core - 47 mm dia 

HQ Diamond core - 63 mm dia 

PQ Diamond core - 81 mm dia 

 

 

Water 
� Water seep 

� Water level 

 

 

Sampling and Testing 
A Auger sample 

B Bulk sample 

D Disturbed sample 

E Environmental sample 

U50

The abbreviated descriptions of the defects should 

be in the following order: Depth, Type, Orientation, 

Coating, Shape, Roughness and Other.  Drilling 

and handling breaks are not usually included on 

the logs. 

 

Defect Type 

B Bedding plane 

Cs Clay seam 

Cv Cleavage 

Cz Crushed zone 

Ds Decomposed seam 

F Fault 

J Joint 

Lam Lamination 

Pt Parting 

Sz Sheared Zone 

V Vein 

 

 

 

Orientation 

The inclination of defects is always measured from 

the perpendicular to the core axis. 

 

h horizontal 

v vertical 

sh sub-horizontal 

sv sub-vertical 

 

 

Coating or Infilling Term 

cln clean 

co coating 

he healed 

inf infilled 

stn stained 

ti tight 

vn veneer 

 

 

Coating Descriptor 

ca calcite 

cbs carbonaceous 

cly clay 

fe iron oxide 

mn manganese 

slt silty 

 

 

Shape 

cu curved 

ir irregular 

pl planar 

st stepped 

un undulating 

 

 

 

Roughness 

po polished 

ro rough 

sl slickensided 

sm smooth 

vr very rough 

 

 

 

Other 

fg fragmented 

bnd band 

qtz quartz 

 

 

 Undisturbed tube sample (50mm) 

W Water sample 

pp Pocket penetrometer (kPa) 

PID Photo ionisation detector 

PL Point load strength Is(50) MPa 

S Standard Penetration Test 

V Shear vane (kPa) 

 

 

Description of Defects in Rock 
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Graphic Symbols for Soil and Rock 
 
General 

 

 

 

 

 

 

 
Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Sedimentary Rocks 

 

 

 

 

 

 

 

 

 

 

 
 
 Metamorphic Rocks 

 

 

 

 
 
 
 Igneous Rocks 

 

 

 

 

 

 

Road base 

Filling 

Concrete 

Asphalt 

Topsoil 

Peat 

Clay 

Conglomeratic sandstone 

Conglomerate 

Boulder conglomerate 

Sandstone 

Slate, phyllite, schist 

Siltstone 

Mudstone, claystone, shale 

Coal 

Limestone 

Porphyry 

Cobbles, boulders 

Sandy gravel 

Laminite 

Silty sand 

Clayey sand 

Silty clay 

Sandy clay 

Gravelly clay 

Shaly clay 

Silt 

Clayey silt 

Sandy silt 

Sand 

Gravel 

Talus 

Gneiss 

Quartzite 

Dolerite, basalt, andesite 

Granite 

Tuff, breccia 

Dacite, epidote 



TOPSOIL - apparently soft to very soft, fine silty sand,
traces of clay, damp

SILTY CLAY - apparently soft to stiff, silty clay with
ironstone and traces of fine sand, damp

SILTY CLAY - apparently stiff, light brown silty clay with
ironstone and traces of sand, damp

SANDSTONE - very low strength, brown sandstone with
ironstone bands

SANDSTONE - extremely low strength, grey mottled red,
fine grained sandstone

 - low to medium strength sandstone below 1.5m

Pit discontinued at 1.5m

0.1

0.2

0.6

0.7

1.5

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  2
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  172.0 AHD
EASTING:     287626
NORTHING:   6211050

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

17
2

17
1

A

A

B/A

A

0.0

0.1

0.2

0.6

0.7



TOPSOIL - apparently loose, dark grey, fine silty sand,
moist

SILTY CLAY - apparently soft to firm, light brown silty clay
with some fine sand and ironstone, moist

SILTY CLAY - apparently firm to stiff, light brown silty clay
with ironstone and fine sand, moist

SANDSTONE - very low strength, grey mottled red
sandstone with ironstone bands

 - low to medium strength sandstone below 0.85m

Pit discontinued at 0.85m

0.15

0.3

0.7

0.85

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  4
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  180.0 AHD
EASTING:     287668
NORTHING:   6210954

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
0

17
9

A

A

B/A

A

0.0

0.15

0.3

0.7

0.85



TOPSOIL - dark grey silty clay topsoil with some grass
roots

SILTY CLAY - light grey, silty clay with some fine sand
and gravel, moist

CLAY - apparently stiff, orange-brown clay with some fine
sand and ironstone gravel, moist

SHALY CLAY - very stiff to hard, light grey mottled brown
shaly clay with iron-cemented bands

SANDSTONE - low strength, light grey-brown fine grained
sandstone

Pit discontinued at 1.2m

0.05

0.3

0.8

1.0

1.2

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  5
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  183.0 AHD
EASTING:     287619
NORTHING:   6219871

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
3

18
2

A

A

A

A

A

0.0

0.05

0.3

0.8

1.0

1.2

0.3-0.7m: Bulk sample



TOPSOIL - dark grey silty clay topsoil with organic matter
and grass roots, moist

SILTY CLAY - apparently firm, light grey, silty clay with
traces of fine sand, moist

CLAY - apparently stiff, brown clay, slightly silty with
ironstone bands

SANDSTONE - extremely low to very low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.1m

0.1

0.3

0.9

1.1

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  6
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  184.5 AHD
EASTING:     287604
NORTHING:   6210785

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
4

18
3

A

A

A

A

0.0

0.1

0.2

0.3

0.9

1.1

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with some fine sand and
grass roots, moist

SANDY CLAY - firm to stiff, orange-brown fine sandy clay
with some sandstone gravel, moist

GRAVELLY SANDY CLAY - stiff, light grey-brown fine
sandy clay with sandstone gravel and cobbles (possible
weathered sandstone)

0.75m: becoming very stiff

SANDSTONE - very low and low to medium strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.2m

0.2

0.6

1.0

1.2

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  7
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  184.0 AHD
EASTING:     287619
NORTHING:   6210692

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
4

18
3

A

A

A

A

0.0

0.2

0.3

0.6

1.0

1.2

0.3-0.7m: Bulk sample



TOPSOIL - dark grey silty clay topsoil with some grass
roots

SILTY CLAY - stiff, light grey silty clay with some gravel,
moist

CLAY - stiff to very stiff, red-brown clay with ironstone
gravel and plant roots, moist

SHALY CLAY - apparently very stiff to hard, light grey and
brown shaly clay with ironstained bands (possible
extremely weathered sandstone)

SANDSTONE - low strength, light grey-brown fine grained
sandstone

Pit discontinued at 1.8m

0.05

0.3

1.1

1.6

1.8

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  8
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1

W
at

er

D
ep

th

S
am

pl
e

Description

of

Strata G
ra

ph
ic

Lo
g

T
yp

e

REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan.   Plant roots up to 0.7m

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  189.0 AHD
EASTING:     287559
NORTHING:   6210649

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
9

18
8

A

A

A

A

A

0.0

0.05

0.3

0.4

1.1

1.6

1.8

0.3-0.7m: Bulk sample



TOPSOIL - grey sandy silty clay topsoil with some
sandstone gravel, moist

SANDY CLAY - apparently stiff, brown fine sandy clay and
with some sandstone gravel and cobbles

SANDY CLAY - stiff, orange-brown to mottled red-brown,
fine sandy clay, moist

SANDSTONE - low and low to medium strength, fine
grained sandstone

Pit discontinued at 1.4m

0.2

0.7

1.2

1.4

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  9
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  189.5 AHD
EASTING:     287610
NORTHING:   6210606

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
9

18
8

A

A

A

A

0.0

0.2

0.3

0.7

1.2

1.4

0.3-0.7m: Bulk sample



TOPSOIL - light grey silty clay topsoil with some fine sand
and grass rootlets, moist

SANDY CLAY - apparently stiff, orange-brown fine sandy
clay with some sandstone, moist

SANDY CLAY - apparently very stiff, light grey mottled
brown, fine sandy clay with ironstone bands

SANDSTONE  - very low to low strength, light grey fine
grained sandstone

Pit discontinued at 1.1m

0.1

0.6

1.0

1.1

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  10
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  187.0 AHD
EASTING:     287687
NORTHING:   6210601

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
7

18
6

A

A

A

A

0.0

0.1

0.2

0.3

0.6

1.0

1.1

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass roots, moist to
wet

SILTY CLAY - apparently firm, light grey silty clay with a
trace of fine sand, wet

CLAY - apparently stiff, orange-brown clay with some silt
and fine sand, wet

SANDY CLAY - very stiff to hard, light grey and brown,
fine sandy clay with ironstone bands

SANDSTONE - very low and low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.6m

0.1

0.3

0.7

1.4

1.6

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  11
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: Free groundwater observed at 0.5m

SURFACE LEVEL:  193.0 AHD
EASTING:     287529
NORTHING:   6210570

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
3

19
2

A

A

A

A

0.0

0.1

0.2

0.3

0.4

1.0

1.2

1.4

0.3-0.7m: Bulk sample



TOPSOIL - light grey and grey fine sandy silty clay topsoil
with grass roots, moist

SILTY CLAY - stiff, brown and mottled red-brown silty clay
with a trace of fine sand and ironstone gravel, moist

SHALY CLAY - apparently very stiff, mottled brown light
grey shaly clay with ironstone bands

SANDSTONE - extremely low strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.25m

0.27

0.8

1.1

1.25

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  12
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  193.5 AHD
EASTING:     287602
NORTHING:   6210531

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
3

19
2

A

A

A

A

0.0

0.2

0.3

0.8

1.1

1.25

0.3-0.7m: Bulk sample



TOPSOIL - grey sandy silty clay topsoil with grass roots,
moist

SANDY CLAY - stiff, light grey fine sandy clay, moist

SANDY CLAY - stiff, orange-brown fine sandy clay with
trace of ironstone, moist

0.6m: becoming very stiff to hard

SANDSTONE - very low to low strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.1m

>>

0.15

0.4

0.9

1.1

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  13
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  188.5 AHD
EASTING:     287688
NORTHING:   6210536

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

18
8

18
7

A

A

A

A

0.0

0.15

0.3

0.5

0.9

1.1

0.3-0.7m: Bulk sample



TOPSOIL - very stiff, light brown silty clay topsoil, damp

SILTY CLAY - very stiff, brown mottled red silty clay with
ironstone bands, dry

SANDSTONE - extremely low strength, grey mottled red
fine grained sandstone

Below 1.5m: low strength sandstone

Pit discontinued at 1.5m

0.2

0.9

1.5

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LS SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  14
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.5 AHD
EASTING:     287518
NORTHING:   6210493

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
5

19
4

A

A

A

0.0

0.2

0.3

0.9

1.5

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with a trace of fine sand
and grass rootlets, moist

SILTY CLAY - apparently stiff to very stiff, light brown silty
clay with some fine sand, damp

SILTY CLAY - apparently very stiff, brown mottled
red-brown silty clay with a trace of fine sand and ironstone
gravel, damp

SANDSTONE - extremely low strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.2m

0.25

0.4

1.0

1.2

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  15
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.5 AHD
EASTING:     287595
NORTHING:   6210455

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
5

19
4

A

A

A

A

0.0

0.2

0.3

0.4

0.5

1.0

1.2

0.3-0.7m: Bulk sample



TOPSOIL - light grey and grey, sandy silty clay topsoil
with some grass rootlets

CLAY - stiff, red-brown clay with some fine sand and
ironstone gravel, moist

SILTY CLAY - very stiff, orange-brown silty clay with some
fine sand, moist

SANDY CLAY - very stiff, light grey mottled brown, fine
sandy clay with ironstone bands, moist (possible
weathered sandstone)

SANDSTONE - very low strength, light grey fine grained
sandstone

Pit discontinued at 1.7m

0.2

0.5

1.2

1.6

1.7

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  16
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  192.0 AHD
EASTING:     287699
NORTHING:   6210463

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
2

19
1

A

A

A

A

A

0.0

0.2

0.3

0.5

1.0

1.5

1.6

1.7

0.3-0.7m: Bulk sample



TOPSOIL - light grey-brown silty clay topsoil with grass
roots

SILTY CLAY - apparently firm, light grey fine sandy silty
clay, moist

SILTY CLAY - apparently stiff, orange-brown silty clay with
some ironstone gravel and a trace of sand, moist

SANDSTONE - very low and low strength, light grey and
brown fine sandstone

Pit discontinued at 1.3m

0.1

0.3

1.0

1.3

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  17
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.5 AHD
EASTING:     287479
NORTHING:   6210424

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
5

19
4

A

A

A

A

0.0

0.1

0.2

0.3

1.0

1.3

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with some grass roots,
humid

SILTY CLAY - very stiff to hard, light grey-brown silty clay,
humid

CLAY - hard, mottled red-brown clay, slightly silty with a
trace of ironstone gravel, damp

SANDSTONE - very low strength, light grey-brown fine
grained sandstone

Pit discontinued at 1.25m

0.2

0.4

1.1

1.25

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  18
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  197.0 AHD
EASTING:     287594
NORTHING:   6210381

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
7

19
6

A

A

A

A

0.2

0.3

0.4

0.6

1.1

1.2

1.25

0.3-0.7m: Bulk sample



TOPSOIL - dark brown, fine silty sandy clay topsoil with
grass roots, damp

SILTY SANDY CLAY - apparently soft, light brown, fine
silty sandy clay with grass roots, wet

SILTY CLAY - apparently stiff, light brown silty clay with
ironstone bands, damp

SANDSTONE - very low strength, grey mottled yellow
sandstone

1.2m: becoming low strength

Pit discontinued at 1.4m

0.1

0.3

1.0

1.4

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  19
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  197.5 AHD
EASTING:     287527
NORTHING:   6210349

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
7

19
6

A

A

A

A

0.0

0.1

0.3

1.0

1.4

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass roots, moist

SILTY CLAY - apparently firm, light grey silty clay with a
trace of fine sand

SILTY SANDY CLAY - stiff, orange-brown fine grained
silty sandy clay with some ironstone gravel, moist

SANDY CLAY - apparently very stiff, light grey mottled
brown fine sandy clay with some ironstone bands, moist

SANDSTONE - very low and low strength, light grey fine
grained sandstone

Pit discontinued at 1.3m

0.1

0.3

0.9

1.2

1.3

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  20
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.5 AHD
EASTING:     287431
NORTHING:   6210346

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
5

19
4

A

A

A

A

A

0.0

0.1

0.3

0.9

1.2

1.3

0.3-0.7m: Bulk sample



TOPSOIL - light grey silty clay topsoil with some fine sand
and grass roots

SILTY CLAY - apparently stiff, brown silty clay

SHALY CLAY - very stiff to hard, light grey-brown shaly
clay with some sandstone gravel

SANDSTONE - low to medium strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.3m

0.1

0.5

1.2

1.3

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  21
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  192.0 AHD
EASTING:     287479
NORTHING:   6210253

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
2

19
1

A

A

A

A

0.0

0.1

0.2

0.3

0.5

1.2

1.3

0.50.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with some fine sand and
grass rootlets, moist

SILTY CLAY - light grey silty clay, moist

SANDY CLAY - apparently stiff, yellow-brown fine sandy
clay with some ironstone, moist

SHALY CLAY - very stiff, mottled brown-light grey shaly
clay, damp

SANDSTONE - very low to low strength, light grey fine
grained sandstone

Pit discontinued at 1.25m

0.1

0.3

0.9

1.1

1.25

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  22
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  197.5 AHD
EASTING:     287642
NORTHING:   6210301

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

19
7

19
6

A

A

A

A

A

0.0

0.1

0.3

0.9

1.1

1.25

0.3-0.7m: Bulk sample



TOPSOIL/SANDY SILT - grey fine silty sand topsoil with
ironstone gravel, damp

SANDY CLAY - firm, light brown fine sandy clay with
some ironstone bands, damp

SANDSTONE - very low to medium strength, grey mottled
yellow sandstone

Pit discontinued at 0.7m

0.2

0.6

0.7

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  24
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  175.0 AHD*
EASTING:     287629
NORTHING:   6211093

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

0.0

0.2

0.5

0.6

0.7

0.2-0.6m: Bulk sample



SILTY CLAY - light grey silty clay with some fine sand and
gravel, damp

SILTY CLAY - stiff, light brown silty clay with ironstone
gravel and fine sand, damp

0.4m: becoming very stiff

SANDSTONE - extremely low strength light grey mottled
red, fine grained sandstone

 - low to medium strength sandstone below 0.9m

Pit discontinued at 1.0m

0.2

0.6

1.0

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  25
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  179.0 AHD*
EASTING:     287568
NORTHING:   6211020

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

U50

A

0.0

0.2

0.6

1.0

0.2-0.6m: Bulk sample



TOPSOIL - dark grey sandy silt with some fine sand and
ironstone gravel, moist

SILTY CLAY - stiff, grey silty clay with some fine sand and
ironstone, moist

SILTY CLAY - stiff then very stiff, light brown silty clay with
some fines and ironstone bands, moist

0.7m: becoming hard

SANDSTONE - extremely low to low strength, grey
mottled red, fine sandstone

2.4m: medium strength

Pit discontinued at 2.8m

0.1

0.3

1.0

2.8

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  26
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  180.0 AHD*
EASTING:     287637
NORTHING:   6211014

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

2

3

4

A/E

A/E

A/E

A/E

0.0
0.1

0.3

0.7

1.2

1.3



SILTY CLAY - soft, grey silty clay with traces of fine sand
and ironstone, moist

SILTY CLAY - stiff, light brown silty clay with traces of fine
sand and ironstone, moist

SANDSTONE - low to medium strength sandstone

Pit discontinued at 0.7m

0.3

0.6

0.7

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  LM SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  27
PROJECT No:  43677.46
DATE:  21/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  178.0 AHD*
EASTING:     287722
NORTHING:   6210983

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

B

0.0

0.3

0.6

0.3-0.6m: Bulk sample



TOPSOIL - grey to light grey silty clay topsoil with some
sand and grass roots

SILTY CLAY - firm to stiff, light brown silty clay with some
fine sand, moist

SILTY CLAY - very stiff, orange-brown silty clay with some
iron-cemented gravel and bands

SANDSTONE - extremely low and very low strength, light
grey and brown fine grained sandstone

Pit discontinued at 1.2m

0.05

0.3

0.8

1.2

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  28
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  186.0 AHD*
EASTING:     287638
NORTHING:   6210831

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

0.0

0.05

0.1

0.3

0.6

0.8

1.2

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass roots

SILTY LAY - firm, light brown silty clay with some fine
sand and iron-cemented gravel

CLAY - stiff, orange-brown clay, slightly silty

SANDSTONE - very low and low strength, light
grey-brown fine grained sandstone

Pit discontinued at 0.8m

0.1

0.5

0.7

0.8

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  29
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  185.0 AHD*
EASTING:     287650
NORTHING:   6210751

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A/E

A/E

A/E

A/E

0.0

0.1

0.2

0.3

0.4

0.7

0.8

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass roots

SILTY SANDY CLAY - stiff, light brown fine sandy silty
clay with ironstone bands

SILTY CLAY - stiff to very stiff, orange-brown silty clay
with cobbles and small boulders

SHALY CLAY - very stiff to hard, light grey and mottled
brown shaly clay with ironstone bands

SANDSTONE - very low to low strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.5m

0.05

0.25

1.0

1.3

1.5

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  30
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  188.0 AHD*
EASTING:     287584
NORTHING:   6210735

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

A

A

A

0.0

0.05

0.2

0.3

1.0

1.3

1.5

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with some sand and
grass roots, humid

SILTY CLAY - brown silty clay with some fine sand, moist

SANDY CLAY - very stiff to hard, light brown fine sandy
clay with sandstone cobbles

SANDSTONE - low to medium strength, grey fine grained
sandstone

Pit discontinued at 1.4m

0.2

0.5

1.2

1.4

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  31
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  185.0 AHD*
EASTING:     287652
NORTHING:   6210672

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

A

0.0

0.2

0.3

0.5

0.6

1.2

1.4

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass rots, moist

SILTY CLAY - firm, light grey silty clay with some fine
sand, moist

CLAY - firm then stiff, orange-brown clay, slightly silty with
some ironstone gravel, moist

SANDSTONE - very low to low strength, light grey and
brown fine grained sandstone

Pit discontinued at 0.85m
>>

0.1

0.3

0.7

0.85

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  32
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  192.0 AHD*
EASTING:     287570
NORTHING:   6210587

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

A

0.0

0.1

0.2

0.3

0.4

0.6

0.7

0.85

0.3-0.7m: Bulk sample



TOPSOIL - light grey and grey silty sandy topsoil with
grass roots, moist

SANDY CLAY - light grey fine sandy clay, moist

SILTY CLAY - stiff, red-brown to orange-brown silty clay
with some fine sand and ironstone gravel, moist

SANDY CLAY - stiff, light brown to orange brown, fine
sandy clay, moist

SANDY CLAY - very stiff, light brown fine sandy clay with
ironstone band, moist (possible extremely weathered
sandstone)

SANDSTONE - very low and low strength, brown fine to
medium grained sandstone

Pit discontinued at 1.6m

0.1

0.3

0.6

1.0

1.4

1.6

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  33
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  191.0 AHD*
EASTING:     287652
NORTHING:   6210571

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

A

A

A

0.0

0.1

0.3

0.4

0.7

1.0

1.4

1.6

0.3-0.7m: Bulk sample



SILTY CLAY - light grey to grey, silty clay with some fine
sand, moist

SILTY CLAY - stiff to very stiff, orange-brown silty clay,
moist

SANDSTONE - extremely low to very low strength, light
grey-brown fine grained sandstone

Pit discontinued at 0.95m

0.3

0.8

0.95

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  34
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  192.0 AHD*
EASTING:     287660
NORTHING:   6210497

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

U50

A

0.0

0.3

0.4

0.7

0.9

0.95

0.3-0.7m: Bulk sample



TOPSOIL - grey sandy silt topsoil with grass roots, moist

SILTY CLAY - light grey-brown silty clay with some fine
sand, moist

CLAY - stiff, orange-brown clay, slightly silty with trace of
sand and ironstone gravel, moist

SANDSTONE - extremely low and very low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.1m

0.1

0.4

0.9

1.1

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  35
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  196.0 AHD*
EASTING:     287546
NORTHING:   6210449

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

A

0.0

0.2

0.3

0.4

0.6

0.9

1.1

0.3-0.7m: Bulk sample



TOPSOIL - light grey to grey, silty clay topsoil with grass
rootlets, moist

SILTY CLAY - stiff then very stiff, orange-brown silty clay
with a trace of ironstone gravel, moist

SHALY CLAY - very stiff, light grey mottled brown shaly
clay with ironstone bands

SANDSTONE - extremely low strength, light grey-brown
fine grained sandstone

Pit discontinued at 1.4m

0.2

0.8

1.1

1.4

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  36
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.0 AHD*
EASTING:     287657
NORTHING:   6210434

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A/E

A/E

A/E

A/E

0.0

0.2

0.3

0.5

1.0

1.4

0.3-0.7m: Bulk sample



TOPSOIL - grey to dark grey sandy clay topsoil with some
sandstone cobbles and boulders, moist

SANDY CLAY - stiff, light brown fine sandy clay with some
sandstone gravel, cobbles and boulders

SANDSTONE - very low then low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.0m

0.3

0.9

1.0

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  37
PROJECT No:  43677.46
DATE:  15/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  193.0 AHD*
EASTING:     287729
NORTHING:   6210435

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

U50

A

A

0.0

0.3

0.5

0.65

0.9

1.0

0.3-0.8m: Bulk sample



TOPSOIL - dark grey fine sandy silty clay topsoil, moist

SILTY CLAY - firm, light grey silty clay, moist

SILTY CLAY - stiff, orange-brown silty clay with some fine
sand and ironstone gravel, moist

SANDSTONE - very low and low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.1m

0.1

0.3

0.9

1.1

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  38
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  195.0 AHD*
EASTING:     287434
NORTHING:   6210406

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A/E

A/E

A/E

A/E

0.0

0.1

0.2

0.3

0.9

1.1

0.3-0.7m: Bulk sample



TOPSOIL - grey sandy silt topsoil with grass roots, moist

SILTY CLAY - stiff, light grey silty clay with some fine
sand, moist

SANDY SILTY CLAY - stiff to very stiff, orange-brown fine
sandy silty clay with ironstone bands, moist

SANDY CLAY - very stiff to hard, light grey and mottled
brown fine sandy clay with ironstone bands

SANDSTONE - very low and low strength, light
grey-brown fine grained sandstone

Pit discontinued at 1.4m

0.1

0.4

0.8

1.2

1.4

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  39
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  197.0 AHD*
EASTING:     287488
NORTHING:   6210356

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

A

A

0.0

0.1

0.3

0.6

0.8

1.2

1.4

0.3-0.7m: Bulk sample



TOPSOIL - grey silty clay topsoil with grass roots, moist

SILTY CLAY - firm, light grey silty clay, moist

SILTY CLAY - stiff, orange-brown silty clay with some fine
sand and ironstone bands

SANDSTONE - low to medium strength, light grey fine
grained sandstone

Pit discontinued at 0.9m

0.15

0.25

0.8

0.9

SAMPLING & IN SITU TESTING LEGEND

TEST PIT LOG

Pembroke Parade, Wilton

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

Lend Lease Communities (Wilton) Pty Ltd
Bingara Gorge, Golf Town

Results &
Comments

LOGGED:  SI SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  40
PROJECT No:  43677.46
DATE:  16/6/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: *Surface levels interpolated from Wallis & Moore Base Survey Plan

RIG:  5 tonne excavator

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  193.0 AHD*
EASTING:     287438
NORTHING:   6210286

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

 Depth
(m) R

L

1

A

A

U50

A

A

0.0

0.1

0.2

0.3

0.4

0.6

0.7

0.9

0.3-0.7m: Bulk sample



Appendix F

Laboratory Test Results



Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122A

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 29 (0.1m)

Material: Light brown silty clay with some fine sand and iron-
cemented gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

Report Number: 43677.46-3 Page 1 of 11



Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122B

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 29 (0.2m)

Material: Light brown silty clay with some fine sand and iron-
cemented gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum

Report Number: 43677.46-3 Page 2 of 11



Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122C

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 29 (0.4m)

Material: Light brown silty clay with some fine sand and iron-
cemented gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum

Report Number: 43677.46-3 Page 3 of 11



Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122D

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 29 (0.7m)

Material: Light grey-brown fine grained sandstone

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122E

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 36 (0.1m)

Material: Light grey to grey silty clay topsoil with grass rootlets

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122F

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 36 (0.3m)

Material: Orange brown silty clay with a trace of ironstone gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 5

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum

Report Number: 43677.46-3 Page 6 of 11



Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122G

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 36 (0.5m)

Material: Orange brown silty clay with a trace of ironstone gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122H

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 38 (0.0m)

Material: Dark grey fine sandy silty clay topsoil

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122I

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 38 (0.4m)

Material: Orange -brown silty clay with some fine sand and ironstone
gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122J

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 38 (0.6m)

Material: Orange -brown silty clay with some fine sand and ironstone
gravel

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum
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Material Test Report

Report Number: 43677.46-3

Issue Number: 1

Date Issued: 11/08/2017

Client: Lend Lease Communities (Wilton) Pty Ltd

Level 2/88 Phillip Street, Parramatta NSW 2150

Contact: Rob Curlewis

Project Number: 43677.46

Project Name: BINGARA GORGE, Golf Town

Project Location: Pembroke Parade, Wilton

Work Request: 1122

Sample Number: 17-1122K

Date Sampled: 21/06/2017

Sampling Method: Sampled by Engineering Department

Sample Location: 38 (0.9m)

Material: Light grey-brown  fine grained sandstone with iron-
cemented band

Douglas Partners Pty Ltd

Sydney Laboratory

96 Hermitage Road West Ryde NSW 2114

Phone: (02) 9809 0666

Fax: (02) 9809 0666

Email: mark.matthews@douglaspartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Mark Matthews

NATA Accredited Laboratory Number: 828

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 6

Soil Description

Nature of Water Distilled

Temperature of Water (oC) 23

* Mineral Present Carbonate and Gypsum

Report Number: 43677.46-3 Page 11 of 11



CERTIFICATE OF ANALYSIS 170070

Client:

Douglas Partners Pty Ltd

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Ray Blinman, Andrew Middleton

Sample log in details:

Your Reference: 43677.46, Bingara Gorge Golf Town

No. of samples: 11 soils

Date samples received / completed instructions received 26/06/17 / 26/06/17

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 3/07/17 / 30/06/17

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  8Envirolab Reference: 170070

Revision No:                R 00



Client Reference: 43677.46, Bingara Gorge Golf Town

ESP/CEC 

Our Reference: UNITS 170070-1 170070-2 170070-3 170070-4 170070-5

Your Reference ------------

-

29 29 29 29 36

Depth ------------ 0.1 0.2 0.4 0.7 0.1

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Date analysed - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Exchangeable Ca meq/100g 3.1 1.8 2.2 1.1 1.8 

Exchangeable K meq/100g 0.3 0.2 0.6 0.3 0.2 

Exchangeable Mg meq/100g 0.81 1.6 4.6 2.4 1.2 

Exchangeable Na meq/100g <0.1 <0.1 0.12 <0.1 <0.1 

Cation Exchange Capacity meq/100g 4.2 3.6 7.5 3.8 3.3 

ESP % [NT] [NT] 2 [NT] [NT]

ESP/CEC 

Our Reference: UNITS 170070-6 170070-7 170070-8 170070-9 170070-10

Your Reference ------------

-

36 36 38 38 38

Depth ------------ 0.3 0.5 0 0.4 0.6

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Date analysed - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Exchangeable Ca meq/100g 1 0.2 5.1 4.0 0.5 

Exchangeable K meq/100g 0.1 0.1 0.5 0.2 0.1 

Exchangeable Mg meq/100g 2.9 4.7 1.7 1.2 5.2 

Exchangeable Na meq/100g 0.22 0.58 <0.1 <0.1 0.28 

Cation Exchange Capacity meq/100g 4.3 5.6 7.3 5.5 6.1 

ESP % 5 10 [NT] [NT] 5 

ESP/CEC 

Our Reference: UNITS 170070-11

Your Reference ------------

-

38

Depth ------------ 0.9

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 

Date analysed - 29/06/2017 

Exchangeable Ca meq/100g <0.1 

Exchangeable K meq/100g 0.1 

Exchangeable Mg meq/100g 1.7 

Exchangeable Na meq/100g 0.27 

Cation Exchange Capacity meq/100g 2.2 

ESP % 12 

Page 2 of  8Envirolab Reference: 170070
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Client Reference: 43677.46, Bingara Gorge Golf Town

Misc Inorg - Soil 

Our Reference: UNITS 170070-1 170070-2 170070-3 170070-4 170070-5

Your Reference ------------

-

29 29 29 29 36

Depth ------------ 0.1 0.2 0.4 0.7 0.1

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Date analysed - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

pH 1:5 soil:water pH Units 5.2 6.5 5.7 5.7 6.1 

Electrical Conductivity 1:5 

soil:water

µS/cm 24 16 38 30 13 

Chloride, Cl 1:5 soil:water mg/kg <10 <10 <10 <10 <10 

Sulphate, SO4 1:5 soil:water mg/kg <10 <10 50 37 <10 

Misc Inorg - Soil 

Our Reference: UNITS 170070-6 170070-7 170070-8 170070-9 170070-10

Your Reference ------------

-

36 36 38 38 38

Depth ------------ 0.3 0.5 0 0.4 0.6

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Date analysed - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

pH 1:5 soil:water pH Units 6.3 5.8 6.5 6.7 6.0 

Electrical Conductivity 1:5 

soil:water

µS/cm 15 49 16 16 24 

Chloride, Cl 1:5 soil:water mg/kg <10 21 <10 <10 <10 

Sulphate, SO4 1:5 soil:water mg/kg <10 39 <10 <10 26 

Misc Inorg - Soil 

Our Reference: UNITS 170070-11

Your Reference ------------

-

38

Depth ------------ 0.9

Date Sampled

Type of sample

15/04/17-

21/04/17

soil

Date prepared - 29/06/2017 

Date analysed - 29/06/2017 

pH 1:5 soil:water pH Units 5.8 

Electrical Conductivity 1:5 

soil:water

µS/cm 18 

Chloride, Cl 1:5 soil:water mg/kg <10 

Sulphate, SO4 1:5 soil:water mg/kg 20 
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Client Reference: 43677.46, Bingara Gorge Golf Town

Method ID Methodology Summary

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride 

exchange and ICP-AES analytical finish.

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note 

that the results for water analyses are indicative only, as analysis outside of the APHA storage times.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 

2510 and Rayment & Lyons.

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 

4110-B. Alternatively determined by colourimetry/turbidity using Discrete Analyer.
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Client Reference: 43677.46, Bingara Gorge Golf Town

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

ESP/CEC Base ll Duplicate ll %RPD

Date prepared - 29/06/2

017

[NT] [NT] LCS-1 29/06/2017

Date analysed - 29/06/2

017

[NT] [NT] LCS-1 29/06/2017

Exchangeable Ca meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 99%

Exchangeable K meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 119%

Exchangeable Mg meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 98%

Exchangeable Na meq/100

g

0.1 Metals-009 <0.1 [NT] [NT] LCS-1 116%

ESP % 1 Metals-009 [NT] [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Misc Inorg - Soil Base ll Duplicate ll %RPD

Date prepared - 29/06/2

017

170070-11 29/06/2017 || 29/06/2017 LCS-1 29/06/2017

Date analysed - 29/06/2

017

170070-11 29/06/2017 || 29/06/2017 LCS-1 29/06/2017

pH 1:5 soil:water pH Units Inorg-001 [NT] 170070-11 5.8 || 5.8 || RPD: 0 LCS-1 101%

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 170070-11 18 || 20 || RPD: 11 LCS-1 92%

Chloride, Cl 1:5 

soil:water

mg/kg 10 Inorg-081 <10 170070-11 <10 || <10 LCS-1 89%

Sulphate, SO4 1:5 

soil:water

mg/kg 10 Inorg-081 <10 170070-11 20 || 20 || RPD: 0 LCS-1 99%

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Misc Inorg - Soil Base + Duplicate + %RPD

Date prepared - 170070-1 29/06/2017 || 29/06/2017

Date analysed - 170070-1 29/06/2017 || 29/06/2017

pH 1:5 soil:water pH Units 170070-1 5.2 || 5.2 || RPD: 0 

Electrical Conductivity 1:5 

soil:water

µS/cm 170070-1 24 || 25 || RPD: 4 

Chloride, Cl 1:5 soil:water mg/kg 170070-1 <10 || <10

Sulphate, SO4 1:5 

soil:water

mg/kg 170070-1 <10 || <10

QUALITY CONTROL UNITS Dup. Sm# Duplicate

ESP/CEC Base + Duplicate + %RPD

Date prepared - 170070-5 29/06/2017 || 29/06/2017

Date analysed - 170070-5 29/06/2017 || 29/06/2017

Exchangeable Ca meq/100

g

170070-5 1.8 || 1.7 || RPD: 6 

Exchangeable K meq/100

g

170070-5 0.2 || 0.2 || RPD: 0 

Exchangeable Mg meq/100

g

170070-5 1.2 || 1.1 || RPD: 9 

Exchangeable Na meq/100

g

170070-5 <0.1 || <0.1
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Client Reference: 43677.46, Bingara Gorge Golf Town

QUALITY CONTROL UNITS Dup. Sm# Duplicate

ESP/CEC Base + Duplicate + %RPD

ESP % [NT] [NT]
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Client Reference: 43677.46, Bingara Gorge Golf Town

Report Comments:

ESP: Where the exchangeable Sodium is less than the PQL and CEC is less than 10meq/100g,

 the ESP cannot be calculated. 

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 43677.46, Bingara Gorge Golf Town

Quality Control Definitions

Blank: 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. 

Duplicate : 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. 

Matrix Spike : 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. 

LCS (Laboratory Control Sample) : 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. 

Surrogate Spike: 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.

Laboratory Acceptance Criteria

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.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

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.

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.

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.

Measurement Uncertainty estimates are available for most tests upon request.
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SAMPLE RECEIPT ADVICE 

Client Details 
 

Client  Douglas Partners Pty Ltd 
Attention Ray Blinman 

 

Sample Login Details 
 

Your Reference 43677.46, Bingara Gorge Golf Town 

Envirolab Reference 170070 
Date Sample Received 26/06/2017 
Date Instructions Received 26/06/2017 
Date Results Expected to be Reported 03/07/2017 

 

 

Sample Condition 
 

Samples received in appropriate condition for analysis YES 

No. of Samples Provided 11 soils 
Turnaround Time Requested Standard 
Temperature on receipt (°C) 14.9 
Cooling Method Ice 
Sampling Date Provided YES 

 

Comments 

Samples will be held for 1 month for water samples and 2 months for soil samples from date of 
receipt of samples 

   

 

Please direct any queries to: 

Aileen Hie Jacinta Hurst 

Phone:  02 9910 6200 Phone:  02 9910 6200 

Fax:       02 9910 6201 Fax:       02 9910 6201 

Email:   ahie@envirolabservices.com.au Email:   jhurst@envirolabservices.com.au 

 

Sample and Testing Details on following page 

 



  

 

 

 
 
 

Sample Id 

ES
P

/C
EC

 

C
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 C
l 1

:5
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il:

w
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te
r 

El
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tr
ic
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l 
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o

n
d

u
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iv
it

y 
1

:5
 

so
il:

w
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p
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 1
:5

 s
o

il:
w

a
te

r 

Su
lp

h
a

te
, S

O
4

 1
:5

 

so
il:

w
a

te
r 

29-0.1 ✓ ✓ ✓ ✓ ✓ 

29-0.2 ✓ ✓ ✓ ✓ ✓ 

29-0.4 ✓ ✓ ✓ ✓ ✓ 

29-0.7 ✓ ✓ ✓ ✓ ✓ 

36-0.1 ✓ ✓ ✓ ✓ ✓ 

36-0.3 ✓ ✓ ✓ ✓ ✓ 

36-0.5 ✓ ✓ ✓ ✓ ✓ 

38-0 ✓ ✓ ✓ ✓ ✓ 

38-0.4 ✓ ✓ ✓ ✓ ✓ 

38-0.6 ✓ ✓ ✓ ✓ ✓ 

38-0.9 ✓ ✓ ✓ ✓ ✓ 

 

The ’✓’ indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS. 
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