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Executive Summary

Douglas Partners Pty Ltd (DP) was commissioned in 2010 to undertake a Phase 1 Contamination 

Assessment allot 1 in DP 549247 and Lot 31 in DP 237163 (The Western Precinct of the Femhill 

Estate, hereafter referred to as "the s~e’) Mu9Oa. It is u~rstood that the assessment is required for 

rural fesklen~al rezoning and concurrent oo...elopment appHcation purposes.

The Phase 1 Contamination Assessment was conducted to assess the f"lIential for broad scale 

contamination of the sitfl based on past and esent site usage, and, if contamination exists, the likely 
nature of this contamination. The scope of worlls fa.- the assessment ir.cIuded a limited site hislOl’y 
search and limited intrusiv soil sampling with a view to obtaining data pertaining to the broad scale 

contamination status of the site.

From a review of historical oorial photographs. the site appears to have comprised bushland and 

subsequenHy used tor rural purposes from at least 1947 to date, with the observable changes during 
that ~me appearing to be limited 10 the gradual clearing of dense bushland across the site and to the 

addrtion of dams.

Based on tile available historical informa~on and site features. the poto:mtial for contamination was 

considered to be low. and indude: 

. the limited ~acement of fill to devtlKlp tile site witll material from unknown sources (i.e. dams) 
and potential kx:alised filling not observed during the assessment; 

. the possible general spraying of pesbddes during past land UStl; and 

. asbestos containing material. whOch may be prt!sent as a resuH of fly ~pping (not observed during 
the ass.-.ssment) or witllin filling material.

The analytical results for the limited number of soil samples analysed show tIlat the levels of 

contaminants within the analysed samples were all within the adopted Site Assessment Crittlria (SAC).

The analytical results for the surface water samples from the dams showed tIlat the levels of OCP and 

OPP were all below the laboratory POL. The Heavy Metals concentrations were reported at less than 

the adopted Surface Water Investigation Levels (SWIL) or at concentrations not considered significant.

Based on the results of tile preliminary contamination assessment, it is considered that the site. in 

general, has a low risk of contamination and does not present an unacceptable risk of contamination 

witll respect to rural residential land use. However. given the limited and generally broad nature of tile 

assessment. it is recommended that further investiga~ve studies be undertaken to addr.-.ss the 

following: 

. Poten~al for consumption of home grown produce: 

. Dam water Quality pl"X>< to dewatering; 

. Dam wall and sediment materials: 

. Unexpected r,nds protooo( 

. Waste dassification prior to disposal; and 

. Imported fill protocol

Further details are provided in Section 13 or the report.

Phase 1 eoolamination As.............1OiII> Un_ SampIng 
FemO>I Estato. Wo.tom f’recinct. FaiIIigN: Road. MoIg<>a
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Glossary of Terms

As 

Bgl 

B(a)P 

BTEX 

Cd 

Cr 

Cr(lIl) 

Cr(VI) 

Cu 

C6-C9 

C1O-C14 

C15-C28 

C29-C::6 

DEC 

DECC 

DECCW 

DIPNR 

DNR 

OWE 

DP 

EPA 

GW 

ha 

HIL

Hg 

m 

mg/kg 

NATA 

Ni 

NSW 

OCP 

PAH 

Pb 

PCB 

PID 

TPH 

VOC 

Zn

arsenic 

below ground level 

benzo(a)pyrene (a polycyclic aromatic hydrocarbon compound) 

benzene, toluene, ethyl benzene, total xylenes (monocyclic aromatic hydrocarbons) 

cadmium 

chromium (total) 

chromium with oxidation state III (stable in normal environments) 

chromium with oxidation state VI (typically not stable in normal environments) 

copper 

light hydrocarbon chain groups 
medium hydrocarbon chain groups 

heavy hydrocarbon chain groups 

heavy hydrocarbon chain groups 

Department of Environment and Conservation 

Department of Environment and Climate Change 

Department of Environment, Climate Change and Water 

Department of Infrastructure, Planning and Natural Resources 

Department of Natural Resources 

Department of Water and Energy 

Douglas Partners Pty Ltd 

Environment Protection Authority 

groundwater 

hectares 

NSW EPA Contaminated Sites: Guidelines for the NSW Site Auditors Scheme, Z’d Edition 

2006. Health-based investigation levels (Columns 1 to 4) 

mercury 

metres 

milligrams per kilogram (or parts per million) 

National Association of Testing Authorities 

nickel 

New South Wales 

organochlorine pesticides 

polycyclic aromatic hydrocarbon 

lead 

polychlorinated biphenyls 

photo ionisation detector 

total petroleum hydrocarbons 

Volatile Chlorinated Hydrocarbons 

Zinc
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Report on Phase 1 Contamination Assessment with Lim ited Sampling 

Fernhill Estate, Western Precinct 

Fairlight Road, Mulgoa

1. Introduction

This report details the methodology and results of a Phase 1 Contamination Assessment (with limited 

sampling) undertaken by Douglas Partners Pty Ltd (DP) in 2010 at Lot 1 in DP 549247 and Lot 31 in 

DP 237163 Mulgoa (The Western Precinct of the Fernhill Estate, hereafter referred to as "the site"). 

The 2010 assessment was commissioned by Urbis Pty Ltd (Urbis - head consultant), on behalf of 

Owston Nominees No.2 Pty Ltd (Owston - developer). This report comprises an update to the 2010 

report, as commissioned by Cubelic Holdings Pty Ltd, on behalf of the new property developer.

It is understood that the proposed development will include the subdivision of the site into 38 

rural/residential allotments with a typical allotment size of approximately 20,000 m2. The new lots will 

be serviced by a new road aligned centrally through the site that will provide access from two entry 

points located on Fairlight Road and Nepean Gorge Drive. Presently, the development is at a 

concurrent rezoning and development application stage, with the current proposed development layout 

shown on Drawing 1, in Appendix A.

To assist the rezoning and development application and to comply with Penrith City Council’s 

(Council) Stage 2 Local Environmental Plan requirements, DP has investigated and assessed the site 

to determine its suitability for urban development, with specific consideration given to geotechnical 

surface and subsurface conditions, slope instability and soil erosion risks, soil and 

surface/groundwater salinity and the potential for soil contamination. The results of the land capability 

assessment undertaken for this site are reported separately. Please refer to DP’s Report on Land 

Capability Assessment (Project 71706.01, dated June 2013).

The Phase 1 Contamination Assessment was conducted to:

(a) provide a preliminary assessment of the potential for contamination of the site based on past and 

present site usage and the likely nature of this potential contamination. 

(b) make a preliminary evaluation on the likely suitability of the site from a contamination perspective 

for rezoning purposes.

This report documents the findings.

2. Background

The Phase 1 contamination assessment with limited sampling was originally undertaken by DP for a 

previous developer of the site, Owston Nominees No.2 Pty Ltd. The results of the assessment were 

presented in DP’s original environmental Report on Phase 1 Contamination Assessment with Limitied 

Sampling (refer DP Project No. 71706, dated 16August 2010). DP understands that the appropriate

Phase 1 Contamination Assessment with Limited Sampling 
Fernhill Estate. Western Precinct. Fairlight Road. Mulgoa

Project 71706.01 
June 2013
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permissions have been granted by lIle original developer and their appoOnted Receivers and Managers 

(Korna Mentha) to access all pOOr reports to assist the new development proposal.

The current report comprises an update to DP’s 2010 report, with amendments made to reflect the 

newly proposed development layout only. No new assessment wo have been ulldertaken. 

Although all references to the previous development proposal have been updated, all data previously 

presented in the 2010 report appendk:es remains unchanged. The findings of the report also remain 

unchanged.

3. Scope of Work

The scope of WO<k for the contamination assessment, as ootlined in DP’s pr 1 dated 

5 February 2010 and !hen accepted by ONstoo Nominees No,2 Ply Ud generally comprised;

3.1 Desktop

. A search through the NSW EPA lar.d Information records to confirm the status 01 statutory 
Notices ullder the Contaminated lalld Management Act 1997 in mlation to any parts of the 

release area; 

. Review of historical aerial photography tor the area through the records available from the tormer 

Department of Environment, Climate Change and Water (now NSW EPA). This information was 

used to assess the historical, potentially COIltaminating land use; 

. Review of local histOfy records/photographs at Penrith City Library, obtaining backgroond 
infonnation on local plannir.gl1and use issues ifom discussion with Cooncil’s planner and a review 

of Cooncil’s zoning plans for the area was recommended as part of the scope of works, however 

was oot undertaken as part of the current assessment. 

. Oriv&-Over/walk.over field mapping to draw together the desktop studies and link it with roeld 

mapping;

. lo:ierltify areas of potential areaS of environmental cor.cem (AEC); 

. Based on the findings of the above a base map K1entifying areas of potental environmental 

concern (AEC) was developed; 

. Each AEC was to be assessed individually using professional judgement and the results 0( the 

above investigations and a risk rating applied to the AEC (high, medium, low); 

. Search on NSW Office of Water’s registered groundwater bore database; 

. A review of Council’s Sectloo 149 Certificates, land title and Worl<Cover licence records for the 

slOf3ge of Oangeroos Gocx:Is were also recommended, however these were nol conducted at this 

.-
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3.2 Fieldwork

. Test pit locations were cleared fa.- services and pipes based on dial.oofore-yO<Hlig infonnation 

and an electro-magnetic sweep; 

. For this contamination assessment, representative soil samples of soillfilling from the surface and 

near surface materials were collected !rom seven of the 30 test pits excavated as part of the 

geotechnical arK! salinity assessments which were coodllCted concurrently; 

. laboratory analysis was conducted on 14 selected soil samples at a NATA accreditf!od laboratory 
for a combination of the following potential contaminants: 

Heavy metals (As, Cd. Cr, Cu. Pb, Hg. Ni. Zn); 

Polycyclic Aromatic Hydrocarbons (PAH); 

Total Petroleum Hydrocarbons (TPH); 

Monocyclic Aromatic Hydrocarbons (Benzene, ToItJene, Elhylbenzer.e and Xylene - BTEX); 

Organochlorine alld Organophosphorus Pesticides (DCP and OPPS); and 

Asbestos. 

Analysis was conducted on the following additional samples for QAIQC PUl’JXlses: 

1 intflr-taOOratory replicate (heavy metals, TPH, BTEX. DCP and OPP); and 

I inter-laboratory replk:ate (heavy metals, DCP and OPP), 

. A total of 16 surface wate< samp~s were collected from six dams within the site. 

o Laboratory analysis was condlJC!ed on 16 surface water sampjes (two from each sampjing 

location) at a NATA accredited laboratory for a combination of the following potential 
contaminants;

Heavy metals {As, Cd, Cr, Cu, Pb, Hg, Ni, Zn); 

Organochlorine Pestiddes (OCP); and 

ganopllospllorus Pesticides (OPPs).

3,3 Reporting

o A Phase 1 contamination assessment report was epared detailing the methodology and results 

of the assessment to ovide a ejiminary evaluation of the likely suitability of the site to support 
urban development from a contamination perspective as well as oviding recommendations 

regarding the need for any additional inves~gations.
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4. Sile Identification and History

4.1 Site Identification

The sJle fn whole occupies an area of about 180 hectares (ha) and comprises two registered 
allotments as shown on Drawing 1, Appendix A, namely’ 

. Lot 1 in DP549247; and 

. Lot 31 in DP237163

Most of the proposed subdivision development is planned 10< northern and southern parts of Lot 1, 

although the planned subdivision will also occupy the southern part of lot 31 (refer Drawing 1).

The subject site is within the southern region of the Penrith City Gooncil kx:al ~ment area. in the 

Parish of Mulgoa and the County of Cumbe~and. For the purpose of the rezoning arxl development 

application process, the subject site is referred to as "The Western Precinct", The s<te has an irregular 

shape and comprises of rural land, with access outside oIlhe Estate from Fairlight Road. A site plan 
and locality map is presented in Drawing 1.

4.2 Site History

A limited site historical ...formation review was conducted, comprising a review of historical aerial 

photographs, Contaminated Land Register fo< Notices issued under the Coo/aminated Land 

Management Act 1997. as well as a groondwater bore search of the NSW Offoce of Water database. 

These reviews can proviOe a broad scale indicaboo 01 potentially contaminating activibes 0< features 

that may have been carried out at the subject site. The site history search information referenced in 

the foHow;ng sub--sections is presented in Appendix B.

4.2.1 Aerial Photographs

The aerial photographs from 1947. 1961, 1970. 1978, 1986 and 1998 were provided by Urnis, 

obtained from the NSW Department 01 lands OfffCe. The recent image was obtained from the NSW 

Depao1ment of Lands website (www.lands.nsw.ooy.au) 00 5 July 2010, The aerial photographs are 

presented in Appendix B, These aerial photos were reviewed and interpreted to assess the possible 

past uses and features 01 the site. The findings are summarised as follows: 

. 1947 - The site was in an area of bushland and rural land use. It is not clear from the photograph 
rt there are any dwellings within the subject site, but there appealS to be areas 01 cleared land 

which may be agricukural fIelds in the southern portion of the site. The majority of the site appears 
to be covered by bushland, with a few unpaved roads running through. There is a property with a 

dwelling located at the southern boundary of the site and what appear to be market 

gardens/agriculturallields to its east. 

. 1961 - The site appealS similar to that obseIVed in the 1947 image. with some of the bushland 

within the southern half of the site being cleared The surrounding lands appear generally the 

same with the majority of the area comprising bushland with some cultivated agricukural fIelds to 

the south and east. The addibon of a dam just ootsiOe of the subject site boundary. and further
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tree.clearing to the east of the site is also observed. The dwelling to the south of the site is still 

present. 

. 1910 - Due to the k:>w quality of the image. it is unclear ~ there are any dwellings within the 

subject site. 11 does not, however, appear thai there have been signifICant changed to the site 

since the 1961 image. The surrounding lands appear generally similar, with the area of cleared 

lands expanding to the east of !he site, and the addilOO of Fairlight Road Ihru bush land to the west 

of the subject site. The dam to the east is still present, with the addition of a 1a’(l dam to the 

north.east of !he site. 

o 1978 _ Although observations are restricted by the quality of the image, it appears that there have 

been at least three dams developed within the north and west of the subject site. The bushland 

COver within the site appears more sparse in the 1978 image than in the prevoos photographs 

A!though limited by the quality of the image, there does not appear to be any dwellings within the 

subject site. Tile surrounding lands appear similar to observations made tor the 1970 image. 

o 1986 _ The subject site appears edominantly cleared of bushland. with the dams noted in the 

1978 image still observable. Dwellings are noted to the east of the site with n rural properties 

(which may have boon esent in the 1978 image although were not noted due to the lack of 

image clarity), as well as the addition of a dwelling to the SO<Jth of the site. Bushland remains to 

the north-west of the site. 

o 1998 - Tile site appears generally similar to the 1986 image, however due to the image Quality it 

is unclear whether there have boon additional dams developed or if the site has soon an increase 

in tree/vegetation cover. There does not appear to be any dwellings on tile site. however once 

again observations are limited due to image Quality. The surroonding land uses appear to be 

similar to those observed in the 1986 image. 
o 2009 (most current) - The features of the subject site and the surrounding lands do not appear 

significanHy different from observabons made in the 1998 image. although tile bushland within the 

southern area of the subject site appears to have been cleared as it is more sparse than 

observations made on the 1998 image. There is also the addition of a dwelling within a 

neighbouring property to the west of the site. Generally the area has not been changed 

signirlCantly.

4.2.2 Regulatory Notices Search

The NSW EPA (formetfy DECCW) publishes records of contaminated sites under Section 58 of the 

Contaminated Land Management (CLM) Act 1997 on a public database accessed via the Intemet. 

The Notices relate to investigation and/or remediation of contaminated sites considered to pose a 

significant risk of harm under the definition in the CLM Act. A search of tile public database revealed 

that the subject site is not listed. Howeve.-, aRhough prior to the implementation of the CLM Act, the 

search did list one site within 5 km of the subject site. Penrith Waste Services Ply Ltd, located at 842 

Mulgoa Road. was issued with a Notice under Section 35 of the Environmentally Hazardous 

Chemicals Act, 1985, on 14 October t992 by the EPA which, at tile time, had roason to believe that 

the promises being used for or in connection with a prescribed aclill ty, was contaminatad by chemical 

wastes. namely aluminium processing waste plus \l8rious undifferentiated industrial wastes. The 

Notice was later revoked on 17 May 1993. The search results are included in Appendix B.

The NSW EPA (foonerly DECCW) also issues environmental protection licences to tile owners or 

operators of various industrial premises under the Protection of th Environment Operations Act 1997
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(POEO Act). Licence conditions relate to pollution prevention and monitoring, and cleaner production 

through recycling and reuse and the implementation of best practice. A search of the public register 

did not locate any listing for the subject site.

A search for licences, applications and notices of the surrounding area, however, did locate records for 

Penrith Waste Services Pty Ltd, ’Winbourne’ and Joe David Gauci. A licence summary and 

associated licence variations were listed for Penrith Waste Services for waste disposal (application to 

land), with the licence review completed on 18 January 2006. ’Winbourne’, a property listed under the 

irrigation industry, is located approximately 4 km south-east of the subject site on Mulgoa Road, and 

was issued with a Surrender Licence Notice under Section 80 on 9 December 1999. Joe David Gauci, 

located at 254 Park River Close (approximately 800 m south-west of the subject site), was issued with 

a Notice of Clean Up Action by the EPA on 30 September 2002. The Notice followed an inspection 

carried out by the EPA at the property which provided reason to believe that industrial waste may have 

been placed on the land and that clean-up action was to be undertaken in relation to any stockpiles or 

areas on the property which had received fill materials over a particular time-frame. No further notices 

for sites in the area were listed on the database. It is noted that the sites discussed above are not 

located up-gradient from the subject site, or within close proximately of the site, therefore are not 

considered to have posed a threat with regards to contamination migrating onto the subject site.

4.2.3 Groundwater Bore Search

A groundwater bore search of the Department of Water and Energy (Note: water related issues now 

the responsibility of the NSW Office of Water) website database was conducted. Twelve groundwater 

bores within a 2 km radius were located north, south and east of the site. Nine of the twelve bores 

were used for domestic stock purposes. Bore GW029819, located south of the subject site, had an 

authorised purpose of domestic recreation (groundwater) with the intended purpose of irrigation. 

GW02982 was also located south of the site and was used for stock purposes. Bore GW105157, 

which was located north-east of the site was authorised and intended for irrigation use.

Groundwater zones were not listed, with standing water levels only recorded for five of the registered 

bores being at 100 m, 120 m, 142.7 m, 143.5 m and 177 m all within sandstone. Standing water at 

100 m was encountered in GW108642 located east of the site, and at 177 m in GW108726, located 

south-west of the site. The shallowest water bearing zones were recorded at 15.20 m - 24.30 m in 

GW029819 and at 24.30 m - 25.80 m in GW29820 both within clay profiles and located south-east of 

the subject site. The groundwater bore search map and Groundwater Works Summary for the 

registered bores are attached in Appendix B.

5. Geology, Hydrogeology and Topography

Reference to the Penrith 1:100,000 Geological Sheet indicates that the subject site is underlain by 

Ashfield Shale from the Wianamatta Group from the Middle Triassic Period. The lithology description 

is that of dark-grey to black claystone-siltstone and fine sandstone-siltstone laminate. The western 

boundaries of the subject site are along the boundary where Ashfield Shale meets Hawkesbury 

Sandstone, also from the Middle Triassic Period, described as medium to very coarse-grained quartz 

sandstone, minor laminated mudstone and siltstone lenses. Although this formation is located within 

the Estate, it does appear to only at the western boundaries of The Western Precinct (subject site).
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Reference 10 the Penrith 1: 100,000 So ls Landscape Sheet indicates lhallhe site is situated within the 

Residual Blacklown Landscape. which is typified by gently undulating rises OIl Wianamalta Group 
shales and Hawl<esbury Shale, with broad rounded crests and ridQeS with gently indined slopes. 

Deep YeHow Podsolic Soils and SoIotllS are expected on lower slopes and in areaS of r-x>r drainage, 
with shallow to ~rately deep Red and Brown PodsoHc Soils on crests, upper slopes and well 

drained areas. limitations of the soil type include mode<ately reactive, highly plastic subso<l. low soil 

fertility and poor soil drainage

The nemes! wate.ways to the site are the Nepean and Warragamba Rivers. The Nepean Rive, is 

located broadly west of the site, with Warffi93mba River connecting to the south. Napean River is 

located within approximately 1.5 km to the west, and Warragamba River within 2,5 km to the south 

The Rivers are f!><peeted to flow fn a northerly direction eventually connecting to the Hawkesbury River 

which is located approximately 27 km north-<last of the subject site.

T0JX>9raphical relief aCfOSS the majority of the site is sl;ght, with the overalllandlorm being undulating 
and varying in elevation from reduced levejs of RL 202 m in the south east portioo of the s~e to 

RL 164 m in the north east portioo relative to Australian height datum (AHD). A broad ridge Hne runs 

north to south through the centre of the s~e and falls to the east and west where broad gullies 

approximate the eastem and western extents ofthe proposed development area

The s~e is located in an area outside of the Department of Land & Water Acid Sulphate S61 Risk Map 
Series 1 :25 000. Editoo II.

6. Site Description

The observatioos made during the various inspections of the site undertaken during and following the 

field investigation programme (April and May 2010) are summarised below: 

. It was noted that the site is curren~y vacant rural land that is covered with grass and scattered 

slight to moderately dense natural tree growth. Although the site is essentially undeveloped and 

appeared to follow the inferred natural land form. comparison of the site with those adjoining 

suggests some degree of vegetatioo clearing. Prior ruraVgrazing land use is also indicated by the 

presence of several existing rural dams. 

o Rock outcrops were not identified within the site. Outcrops of sandstone are evident to the west 

of the site in road cuttings and at the ground surtace. Although not observed, ~ is likely that in. 

situ rock would be present at the base of some dam excavatioos at this site. 

o The soil profile a.cross the site is residual and comprises silty and sandy clay overlying shale and 

sandstone bedrock. The residual soil is sometimes mottled and contains some ironstooe gravel 
in places 

o The landform is predominantly gently sloping undulating terrain of shallow relief. Crests and 

gullies are therefore broad and hence there are no areas 01 s;gnirocant soil erosion at site. 

o Vegetation was relatively hea~hy across the site with no s;gnificant die-bad<. noted. 

o Some areaS of abruptly changing vegetation (mostly grasses) were noted across the s~e. All 

vegetation appeared relatively healthy.
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. Areas down gradient of some existing dams, particularly those 00 the sHghtly steeper eastern 

side of the sile. contained areaS of potelltially intermittenHy water.1ogged ground that suPf>Ol1ed 

reedy grasses. 

. Six dams were observed within the site. Wate, levels within the existing dams were low, indicating 

recent dry weathe, conditions, which is further supported by the dry grasses evident across the 

site. mosHy on crests and upper slopes

The locations and aerial views of the features described above may be obtained with reference to 

Drawing 1, Appendix A

6.1 Adjacent Site Use

The proposed development area is bordered by: 

. North Side - rural land; 

. South Side - Fai~ighl Road and existing rural/residential properties on the northern side of 

Fai~ight Road; 

. East Side - Existing rural/residential properties on the western side of Nepean Gorge Drive; and 

. West Side - Fairlight Road.

Due to the nature of the activ~ies and based on the local tOJX>Qraphy and geology, it is considered that 

the potential tor contamination and migration of contamination onto the subject site woold be low.

7. Potential for Contamination

Based on the available information and DP’s site observations, the potential areasf.ssues of 

environmental concern are oot extensive and are all considered to be of low risk. The anticipated 

potential contaminants of concern may arise from general anthropogenic sources from past and 

present site activities including the possible limited placement of fill during site development, in 

particular during dam construction, discarded building material that may be present within the site and 

the general application of pesticides

The table below lists the possible contaminants that are associated with the potential areaS of 

environmental concern.

Table l’ Areas of Environmental Coneern (AEC’s)

Potential AEC
Description of Potential Contaminating Chemicals of

Activity Concern

F;U material may have been placed at site during
site development,"particular during "m Heavy metals, TPH,

Possible Imported construction. Some Iocalised filling of depressions BTEX, PAH, OCP,
Fm

may have also taken place in the pas\. The source phenols and asbestos
of fill material (if present) fs likely to be unknown,
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Potential AEC
Description of Potential Contaminating Chemicals of

Activity Concern

Possible Use of
Altho<Jgh it is not clear that the site was used for

Some Heavy Metals,

PestkXIes
ruraVag lturalland uses, it may be possible that

OCP and opp
pesticides were sprayed in parts of the site.

Possible discarded
Although ~00’"during site observations.

building rubble within
should buHding ru’", 00 """"within "" Asbestos

the site
subject site, the material may contain hazardous

building materials.

As stated earlier, six dams were noted within the site. Rural dams are typically positioned in low lying 

areas, such as depressions. \0 maximis!! the catchment coIlecUng surface water runoff. As such, dams 

can be collectors of contaminants transported by surface waters. Given the rural nature of the site, the 

most likely contaminants in the dam water would be Heavy Metals, OCP aoo OPP.

8. Field Work

8.1 Data Quality Objectives and Data Quality Indicators

The data quality objectives (000) of the Phase 1 Contamination Assessment have been developed to 

defioo the type aoo quality of the data to achieve the project objectives aoo were based broadly in 

accordance with the seven step data quality objective process, as defined in Australian Staooard (AS) 
"Guide 10 Ihe Sampling and Investigalion of Pofen~’a/ly Con/aminaled Soil Part I. NOfH/oIali/e and 

Semi.vo/a/iltl Compounds (AS 4482.1 - 2005). The DOO process is outlined in the AS and defined 

bye 

. Sta~ng the Problem; 

. Identfying the Decision; 

. Identifying Inputs to the Decision; 

. Defining the Boundary of the Assessment; 

. Developing a Decision Rule; 

. Specifying Acceptable limits on Decision Errors; aoo 

. Optimising the Design for Obtaining Data.

The DOO’s have been addressed within the report as follows in Table 2.
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Table 2: Data Quality Objectives

Data Quality Objective Report Section Where Addressed

State the Problem S1 Introduction

Identify the Decision S11 Discussions, Recommendations and

Conclusions

Identify Inputs to the Decision S3 Site Identification and History

S6 Potential For Contamination

S8 Sampling Rationale

S9 Site Assessment Criteria

S10 Results of Investigation

Define the Boundary of the S3.1 Site Identification

Assessment Site Drawing - Appendix A

Develop a Decision Rule S9 Site Assessment Criteria

Specify Acceptable Limits on S7 Fieldwork

Decision Errors QAIQC Procedures and Results - Appendix F

Optimise the Design for Obtaining S8 Sampling Rationale

Data QA/QC Procedures and Results - Appendix F

Data quality Indicators (001) were established as follows in Table 3.

Table 3: Data Quality Indicators

Objective Evaluation Procedure

Documentation completeness
Completion offield and laboratory documentation including

chain-of-custody, test pit reports etc.

Sampling from limited sampling points as a broad scale

Data completeness
coverage of the site to provide a preliminary assessment,

analysis of appropriate contaminants, soil horizons, OA

samples etc.

Use of NATA accredited analytical methods, use of a

Data comparability
consistent sampling technique, commitment to equipment

decontamination, field sample storage techniques, inter-

laboratory replicates etc.

Sampling from targeted areas and to give general site

Data representativeness coverage in order to obtain samples generally representative

of broad site conditions

Precision and accuracy for Use of NATA accredited analytical methods and achievement

sampling and analysis of laboratory OC criteria (refer Appendix F)

Phase 1 Contamination Assessment with Limited Sampling 
Fernhill Estate, Western Precinct, Fairlight Road, Mulgoa
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8.2 Quality Assurance and Quality Control

Environmental sampling was performed according to standard operating procedures ouHined in the DP 

Field Procedures Manual and summarised below. Sample handling aoo transport procedures were 

conducted as follows:

. So l samples were collected directly from excavator returns using disposable gloves; 

. Transfer of samples into laboratory-prepared glass jars, and capp;ng immediately with tef\oo lined 

lids;

. Labelling of sample containers with individual aoo unique iOOntification. induding project number, 

sample location and sample depth; 

. P1acement of the sample jars into a cooled insulated and sealed container tor transport to the 

laboratory; and 

. Chain-of-Custody cIocumenlalOO was maintained at all times and coontersigned by !he receiving 

laboratory 00 the transfer of samples

Envtrolab Services Ply Ltd, a NATA accredited laboratory (accreditation number 29(1), was employed 
as the primary laboratory to conduct analysis on aU samples. labmark Environmental Laboratories 

(labmark), also NATA accredite-d, was employed as the secorxIary laboratory to conduct analysis of 

inter~aboratory replicate samples. The laboratories are required to carry out routine in.house DC 

procedures

9. Sampling Rationale

The NSW EPA’s publication Sampling D sign Guidelines (1995) recommends a minimum of 55 

sampling points to characterise a site of 5 hectares. The subject site has an approximate area of 

180 hectares which, urKier the guklelines, would require in the t>’oor 01 1980 sampling points. Due to 

the low lXIIential It>’ contamination at the site and the preliminary nature of the assessment, a limited 

sampling regime was conducted, with an attempt to provide general coverage 01 the locations as 

illustrated in Figure 2 of Hughes Trueman’s Consllltancy Brief, dated 22 January 2010.

Sample locations wf!fe selected to provkle general site coverage and an indication of the broad scale 

contamination status of the site. In this respect, the sampling pattem was systematic, tying in with the 

requirements of the geotechnical and salinity assessments. No ta’>ieted 00;1 sampling was underta~en.

SoH samples were ~Iected from test pits at broadly regular intervals. Out of a total of 30 test pits 
excavated across the site, samples were selected for analysis from seven. The seven locations were 

selected in an unbiased manner spread generally across the site. The samples consklered most likely 
to be contaminated from each 01 the seven test pits wf!fe selected for laboratory analysis i.e. the 

surface/near surface soil profIle.

As stated eanier, water samples were recovered from each of the dams klentfied within the site.
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10. Site Assessment Criteria

For the purpose of contamination assessments, the NSW EPA (foonerly DECCW) lias established 

assessment criteria for a number of standard. health risk based settings for various land uses. which 

are def,ned in the Guidelines for the NSW Site Auditor Scheme, 2nd edition, 2006, Appendix II. The 

following land use scenarios are included: 

. Residential with accessible soil and use of home grown produce. Includes child.care centres, 

primary schools, pre-schools. town houses alld villas; 

. Resjd.ootial with minimal access to soil such as high rise apartments and flats; 

. Parks. recreational open space or playing fields and induding secondary schools; 

. Commercial or industrial use.

In addition, the NSW EPA (formerly DECCW) also sets provisional phytotoxkity..oosed ,,",vestigation 
levels (PPll) lor the protection of plants in the appropriate sensitive larld use setting (residential with 

gardens. or unpaved areas outside of the building Iootp<int of apartments and flats and open space). 
The PPlls are not applicable to commerdallindustrial s<tes.

With regard to the subject site and its proposed rezoning for rural residential land use, it fs considered 

that the site would fall within a health risk sening of residential land use with accessible soil.

In the case of petroleum hydrocarbons, where other comprehensive assessment criteria are not 

available, the threshold concentrations for sensitive land use are used as specified in the NSW EPA 

publication Guidelines for Assessing Service Station Sites (1994).

With respect to asbestos, the recent WA Department of Health (2009) approach has been generally 

adopted, which is as follows: 

. No vfsible asbestos pieces in the top 100 mm of the soil profile: 

. 0.001% asbestos fibres by we;ght; 

. 0.01% asbestos cement materials by we;ght.

It should be noted that this approach has not yet been endorsed by the NSW EPA (formerly DECCW), 
however it is understood that the same approach will be incorporated within the upcoming National 

Environmental Protection Measure (NEPM) revision. This approach has been adopted given the lack 

of available guidance in NSW.

The adopted SACs with respect to the identifred contaminants in soils are presented in Table 4.
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Table 4’ Site Assessment Criteria for SoW Fiffing

Contaminant
Adopted Criteria

Guidelines
(SAC)

""
65 mglkg

c.-Co

C,o-C..
toOOmglkg NSW EPA Contaminated Sites Guidelines for

Assessing Service Station Sites (1994)

BTEX
threshold concentrations for sensitive land use-

Benzene
1 mglkg soils. Currently there are no other

Toluene
1.4 mglkg comprehensive EPA endorsed investigation

Ethylbenzene
3.1 mglkg levels tor petroleum hydrocafboos

Xylene
14 mglkg

Metals "" PPIL

Arsenk: (total) 100 mglkg "’-,
Cadmium 20 mglkg ,-,
Chromium 120000 mglkg ,-,

C"""", 1,000 mglkg 100 mgfkg
"’" 300 mglkg "’" -,NSW EPA Contaminated Sites Guidelines for

Mercury 15 mglkg ,-, the NSW Site Auditor Scheme (2’" Edition)
Nickel 600 mglkg "’-, (2006) Appendix II, Soillnvestigalion Levels tor
Zinc 7,000 mglkg "’" -, Urban Redevelopment Sites in NSW Heath.

based inves~galioo levels residential with

oe, gardens arK! accessible soils (HIL Column 1).
aldrin.

dieldrin 10 mglkg
chlordane "’-,

DOT (including 200 mgfI<g

ODD, DOE,

DOT) 10 mglkg

Heptachlor

No visible asbestos present in

soil at the surface WA Department of Health Guidelines for file

Asbestos
0,001% asbestos fibres by Assessment, Remediation, and Management of

~ht Asbestos Confaminat Sites in Western

001% asbestos cement by Australia, May 2009

weight

The guidelines used in the assessment of contamination in surfaOl’! waters are as follows 

. The Australian and New Zealand Guidelines for Fresh and Marine Wafers, (2000), published by 
the Australian and New Zealand Environment and Conservation Council (ANZECC) and 

Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ).
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The site is situated within reasonably close proximity to the Nepean River. As such, it is possible 

that surface water runoff from within the site could impact on the quality of the Nepean River 

waters and subsequently the ecosystem within.

In order to determine whether the surface water may impact on aquatic life within the fresh water 

aquatic ecosystems associated with the River, the surface water test results were assessed 

against the available Trigger Values for a slightly I moderately disturbed freshwater system, at a 

general protection level of protection of 95% of species, which are extracted from the 

abovementioned guidelines.

For ease of reference, the adopted criteria have been referred to as the Surface Water Investigation 

Levels (SWIL). The adopted SWIL are shown in the following Table 5.

Table 5: Suriace Water Investigation Levels

Contaminant
Adopted Criteria

Source
(SWILl

Metals

Arsenic (III) 13 ~glL

Cadmium 0.2 ~glL

Chromium 3.3 ~glL

Copper 1.4 ~glL

Lead 3.4 ~glL

Mercury 0.6 ~glL

Nickel 11 ~glL

Zinc 8 ~glL

OCP ANZECC Australian and New Zealand Guidelines for

Aldrin 0.cXl1 ~glL Fresh and Marine Water Quality (2000) trigger values
Chlordane 0.08 ~glL for toxicants in freshwater waters for the protection of
DOE 0.03 ~glL 95% of species.
DOT 0.01 ~glL

Dieldrin 0.01 ~glL

Endosulfan 0.2 ~glL

Endrin 0.02 ~glL

Heptachlor 0.09 ~glL

Methoxvchlor 0.005 ualL

OPP

Chlorpyrifos 0.01 ~glL

Diazinon 0.01 ~glL

Dimethoate 0.15 ~glL

Fenitrothion 0.2 ~glL

Phase 1 Contamination Assessment with Limited Sampling 
Fernhill Estate. Western Precinct. Fairlight Road. Mulgoa

Project 71706.01 
June 2013



D ~~~~~~!o!!~~!!!w’!
Page15of21

11. Results of Investigation

11.1 Field Observations

Descriptions of the soils encountered in each test pit are given on the Test Pit Logs presented in 

Appendix 0, together with notes defining classification methods and descriptive terms.

In general, the test pits indicate that the site is underlain by variable 

overlying natural clays, weathered shale and weathered sandstone. 

conditions encountered in the test pits are summarised as follows:

depths of silty clay topsoil 

The typical sub-surface

Top Soil:

Residual Soil:

Consisting of firm to stiff dark brown silty clay and firm brown clayey sand with some 

rootlets. Topsoils were present at all test pit locations and extended to depths of 

between 0.16 m and 0.45 m. Topsoils were generally humid to damp. 

Comprising stiff to very stiff and hard, orange brown, mottled red brown and grey 

silty clay and sandy clay. Residual clays were present in all thirty test pits and 

extended to depths of between 0.8 m and 2 m. Residual clays were generally 

humid to moist and of estimated medium to high plasticity. 

Comprising Shale and Sandstone encountered from depths of between 0.8 m and 

2 m, generally at shallower levels where sandstone was encountered. Initially of 

extremely low to low strength, bucket penetration in sandstone was typically less 

than 0.8 m whereas penetration in shale reached 2.4 m in depth.

Weathered Rock:

No signs of gross contamination were observed at any of the sample locations. The water in the dams 

was observed to be generally brackish. There was no odour or staining I sheen on the water surface to 

suggest a potential for contamination.

11.2 Analytical Results

11.2.1 Soil

With respect to the topsoil and the underlying natural strata, results recorded relatively low 

contamination levels in all analysed samples.

All recorded concentrations for TPH, BTEX, OCP and OPP were below laboratory practical 

quantitation limits (POL) and well below the respective SAC.

All samples analysed for asbestos recorded results below laboratory reporting limits. No asbestos 

fragments were found at the test pit locations.

Heavy metal concentrations were generally low and all were well within their respective HILs and 

within respective PPILs.

The laboratory results are summarised in Table 6, with NATA Laboratory Reports provided in 

Appendix E.
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11.2.2 Surface Water

Wrth respect to the surtace waters of !he dams located within the subject site, results generally 
recorded fela~vely low contamination levels in all analysed samples.

All recorded concentrations tor DCP and OPP were below laboralOf)’ POL. II is noted, however. that 

some of the laboratory POLs exceed !he respective SAC. The general lack of detection of DCP and 

opp in both soil and surface water samples. however, suggest that DCP and OPP contamination is 

not likely to be an Ossue.

Concentrations of dissolved a.senk:, chromium, cadmium, copper. merrury and nickel were also all 

below laboratory POL. Lead was detected in samples W9-U, WIt and WI2-U. The concentrations 

detected in samples W9--U and Wit were both below the SAC, however, lead was detected at 15 ~gIL 
in sample W12..u This concentration is in exceedance 01 the SAC value of 6.5~. Zinc was 

detected in all tested water samples, with exceedances 01 !he high reliability trigger value of 81J911.- for 

95% protectioo offreshwatflr species in samples W7, W8, Wg.U, Wl0 and Wll. Coocentra~ons were 

recorded at 22, 41, g, 15 and 2!lllgll respectively,

The labo<atory results a,e summarised in Table 7, with NATA labo<atory Reports provided in 

Appeooix E.
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12. Interpretation and Discussion of Results

The analytical results tor the soil samples show that the levels of contaminants within the analysed 

samples were all within lhe relevant health inves~gation levels 10< residential land usa as well as within 

the provisional phytotoxicity based investigation levels. The CO/lCOOlrations of TPH, BTEX, DCP, OPP 

and asbestos were all below the labo<at pal and therefore less than the SAC. These resuHs are 

COIlS~red to support, in combination with the ~neral s te history and a.ment site features. the earlier 

statement that the site presents only a low potential tor contamination.

The analytical results tor the surface water samples from the dams showed thai the levels of OCP and 

OPP were all below the laboratory POL Furthermore, the majority of heavy metals recorded 

concentrations below the relevant trigger values, with the exception of lead alld nnc in some of the 

samples.

Lead ;s generally present In very low coocentrations in natural waters, with anthffiJXl{jenk: outputs of 

lead to the environment, such as runoff, sometimes outweighing nalural sources. Zinc is found in 

mOSI natural wattlrs at klw cor.:::entrations, OOwflVtlr can tlnttlr thtl environment from both natural 

processes, including erosion and weathering, as well as anUvopogenic processes such as urban 

runoff Given these potential scenarios, ~ is considered that the reported elevated lead and zinc 

concentrations are not significant.

13. Conclusion and Recommendations

The results of the environmental assessment to date have not identirled any issue that would preclude 
the rezoning of the Eastern Precinct for residential development. Based on the results of this 

preliminary contamination assessment. it is considered thai the site, in general, has a klw risk of 

contamination and is not likely to present an unacceptable risk of contamination with respect to 

residential land use. However, given the limited and generalty broad nature of the assessment, and 

the past agrio..lltural use of the s~e. ~ is recommended that further investiga~ve studies be undertaken 

as follows: 

. The health based guidelines adopted for the assessment of the test results on soils were taken 

from the NSW EPA (formerly DECCW) GuideNnes for the NSW Site Auditor Scheroo, 2nd edrtion, 

2006, Appendix II. and are applicable for residential properties where home grown produce 
contributes less than 10% of the fruit and vegetable uptake, with no pouHry. Slxluld any of the 

proposed properties not comply with this restriction, further assessment of health risks needs to 

be undertaken

. Further assessment of the water Quality in the dams slxluld be undertaken plior to dewatering 
activities to assess the Quality of the water at the time of dewatering and subsequently assess 

appropriate disposal methods; 

. Assessment of materials in the existing dam walls and dam sediment prior to re-use within the 

site or disposal off-site; 

. An unexpected finds protocol should be implemented during the dvil WO<1<.s to provide guidar.oe 
and methodology for addressing unexpected occurrences of contamination such as Iocalised 

filling, ny tipping or asbestos fragment. Such a protocol slxluid be prepared by a suitability 

qualified environmental consultant;

Phase 1 eoo_ As.............1OiII> Un_ SampIng 
F..".,.. Estato, Wo.tom f’recinct. FaiIIigN: Road. MoIg<>a

f>rojecI 71706.01 
Jooo 2013
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. The disposal of any excess spo<l from lhe site must be carried out in accordance with the relevant 

legislation. Prior to disposal, materials must initially be classified in accordance with the NSW 

EPA (formerly DECCW) waSle classification guklelioos; aoo 

. A fill importation protocol must be implemented to ensure that any imported materials during the 

subdivision wOOs meet the legislative requirements regarding suitability. Soch a protocol should 

be prepared by a suitability qualified environmental consultant.

14. Limitations

Douglas Partneffi (DP) has prepared this updated report for this project at Femhill Estate, Western 

Precinct, Fairlight Road, Mulgoa, in accordance with instructions received from Mr Paul Cubelic of 

Cubelic Holdings Ply Ltd. The work was carried 001 unOe’ DP’s Conditions of Engagement. This 

updated report is provided for the exdusive use of Cubelic Holdings Ply Ud lorthis project only and 10.- 

the purposes as described in the report. It should 001 be used by or relied upon for other projects or 

purposes on the same or other site or by a third party. Any party SO relying upon this report beyond its 

exdusive use and ptJrpose as stated abovn, and wilhotJt the express written consent of DP, does so 

entirely at its own risk and wilhotJt recoorse to DP for any loss or damage. In preparing this report DP 

has necessarily relied upon information provided by the dient and/or their agnnts.

The rewHs 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 inves~gated and at the time the 

work was carried 0IlI. Sub-wrface conditions can change abruptly due to variable geological 

processes and also as a rewlt of human influences. SIlCil chafl98S may <X:CUr after Dp.s field tes~ng 
has been completed.

Dp.s advk:e is based up::>n the conditions ellOOUntnred during this investigation. The 300Jr3Cy of the 

advice provided by DP in this report may be affected by undetected variations in ground conditions 

across the site between and beyond the sampling and/or tes~ng k:>cations. The advice may also be 

limited by budget constraints imposed by others or by site accessibility.

This rnport must be read in conjunction with all of the attached and should be kept in its entirety 
without separation 01 individual pages or sections. DP cannot be held responsible for interpretations or 

conclusions made by others unless they are wpported by an nxpressed statement, interpretation. 
outcome or condusion stated in this report.

This report. or sections from this report. shotJld not be used as part of a specification for a project. 
wilhotJt review and agreement by DP. This is because this report has been written as advk:e 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 Salnty legislation and Regulations. to be incllKled in a Safety Report specifying the 

hazards likely to be encountered during construction and the controls required to mi~gatn risk. This 

design process requires risk assessment to be Ilrldertaken, with such assessment being dependent 

upon fa.ct~ relating to liknlihood of OCCurrence and consequences of damage to property alld to hie 

This, in tum. requires project data and analysis presenHy beyond the knowledge and project role 

respectively of DP. DP may be able. hownver, to assist thn dient in carrying OIl! a risk assessment of

Phase 1 eoo_ As............1OiII> Un_ SampIng 
F..".,.. Estato. Wo.""" f’recinct. FaiIIigN: Road. MoIg<>a

Project 71706.01 
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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 environmental 

components set out in this report and to their application by the project designers to project design, 

construction, maintenance and demolition.

Doug las Partners Ply Ltd

Phase 1 Contamination Assessment with Limited Sampling 
Fernhill Estate, Western Precinct, Fairlight Road, Mulgoa

Project 71706.01 
June 2013
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About this Report

Introduction 

These rIOte. haw> been provided 10 amr-uf)l DP’s 

repo<I In regard to classification methods, field 

pmood""’" aoo the COITIIT>Mts se<:Iion. Not aU are 

~.ariIy relevant to 1111 repotIS.

DP’s repo<Is are based on infotmallon galr>ed from 
limited subsUlfooe excavations and salTl!liing. 
’’’fl!’lemented by kn<>w\edge 01 local geok>gy and 

exr>e<iencft. For this reason, Itiey must be 

’eoar as inlerpre!MI m!her than factual 

documents. ~mited 10 some extent by the scope of 
Information on which !hey ~y_

Copyright 
This report Is !he property of Douglas PaMer> Ply 
Ltd. The report may only b<I used lor !he purpose 
lor _ ~ was comm~ and in accordance 

with !he Condi!lons 0/ E~nt for !tie 

commiMloo suppl>ed at the time 01 proposal. 

Unauthorised use 01 this report In any form 

"""’!SOever Is pronibiled

Borehole and lest Pit Logs 
The borehole and test pOt logs prese<1ted in Ihis 

’’’I’M are an engineering andIor ~ 
interpretalioo oj the subsurface conditions, and 

theIt ,..Iabi,ty .,;! ""Per><! 10 ..,."., ""tent "" 

frequency 0/ sampjing arid the method 01 dtilling or 
excavation klealy, contir.uous undisturbed 

sampling 0( core driling d ptovicle !he """I 

,,,...ble assessment, but this Is IlOl always 
p<&CIicable or pouitlle 10 j<Jslify on e<:oi""’i 

gm<Jf>ds. In any case the bote!>oles and lest pi\5 

",present only a very smaU sampk! 01 the total 

suttsurf3Ol’l profIle

Inte<p<etalJon oIlhe inlolmBl"" aM ~. aw;caboo 
to ign arid construction should therefore take 
11110 oooounl the spadng 01 bcteholes ’" pits. the 

frequency of sampling, aOO the p:>ss<bilrty 01 other 
than ’straight line’ ..artations between tI>e test 

locations.

Groundwater 

Where gro<.ndwatet """’~ are mea5<Jf’ed In 

boreI"I<:Oe5 Itiere are "".ernl f en~aI pmI>Iems. 
namely: 
. In low petmeabllity .,.15 gro<Jt><!water may 

enter tI>e P>cMe >/ety slowly or perhaps 001 81 all 

du~ng the time !he !>ole ~ left open:

j n;’."St ,-r=1-’-r~r Ir’!".’
(

. A locaIised. perdIed wale< table may lead to 

an e<"""""," indicatlon 0/ the true water 

table: 

. Water table I.....s I’oift .af)’ from time to time 

with sea"""s ot rece<1t """’tOO< cnanges. 

n",y may r>OI be tI>e same at the lime 01 
constnJclioo as are IndOoa!ed In the rep.>rt; 

.00 

. The use 0/ water ot mod as a drilling nuld >MI 

mask any groundwater Inflow. Water has to 
be blown out 0/ !tie !>ole aM drilling mud must 
nrnl be washed out 01 the !>ole ~ wate< 

meaS<Jrements are to be made

More reliable measwements can be made by 
Installing slllndpipes whId> are read at II1t......als 

o.er several da.... ot perhaps ~ for low 

permeability so/ts Piezome!e,,", sealed in a 

partirular stratum. may be advisable in low 

permeabilrty so/ts ot _e !here may be 

Interterenoe lrom a perched wate< table

Reports 
The report has been f epared by qualified 

personnel. ~ based on the Inlotmation obtained 

from field and laboratory testing, and has been 
unde<lak"" 10 currenl engineftring standards 01 

In\erpreIaIion and anatysls. Whe<<t the ’’’’’’’’’ has 
boon prepared for a specific design proposal. the 

Information and Interpretation may no! be relevant 

~ the deslgn proposal is changed. W!hIs happens, 
DP ...m be pleased to ,.",.,;ew the report and the 

S<J1’Iidency 0/ the Investigation _.

E""’Y care 15 taken with the report ... it relates to 

Interpretation 01 S<Jbs<.<face conditions, discussion 

0/ geoIeChnlcal and enwanme<ltar aspects. and 

recommendation. ot sLJ99"5tions for desIg<1 and 

construction Ho...,..",.. DP caMOl alwa... 
anliQpate or assume reop:>nsibilitylor: 
. Unexpected ..ariation. in ground conditions. 

The potential lot ltIis will depend pan~ on 
_ ot pit spacing and sampling 
<reo_ 
. Changes in policy or interpretations 0/ poI!c1 

b1 statutory aultlOOtles; ot 
. The ac\Jon. of contractors resp<>rojing to 

romrnenoial preMUreS 

II these oorur. OP ’oWl be pleased to assist with 

In.estigatlons ot ad..roe to "’""""" tI>e matter

JoJy20tO



About this Report

Site Anomalies 

In the event that conditions encountered on site 

durit>;l constructon appear to vary from those 

whd were expected from the information 

contained in the report, DP requests that it be 

mmediatel)’ notified Most problems are rmch 
roor. readily reso"-"ed when conditions are 

exposed rather than at some later stage, well after 
the ""ent

Information for Contractual Purposes 
Where "formation obtained frern this report IS 

provided fCf tendering plXpOseS, it IS 

recorrrnended that all information, including the 
Yl<itten report and discussion, be made available 
In circumstances where the discusson or 

corrrnents sectirn is not relevant to the C ntractual 

situation, I may be appropriate to prepare a 

special)’ edited docln1ent DP "",,uld be pleased 
to assist in this regard andior to make additional 

report copies available for contract purposes at a 
norrinal charge

Site Inspection 
The co"llany ",il a",-ays be ;leased to prome 
engneering inspection setvees for geotechneal 
and environmental aspects of work to which tris 

report is related. This could range from a site visit 

to confirm that conditons exposed are as 

expected, to full tir engineerit>;l presence on 
site

-’.Jy2010
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Appendix B

Site History Documentation
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Environment 
Protection 

Licence 
- 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

~ ~EPA

Notice 
of 

Clean 
Up 

Action

Section 
91 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

n..~. 

"....\lli 

.(..r.L.~ 

nl111111tll 
rrJ’:... 
I’n 

n’li 
ti~

GAUCI; 
JOE 

DAVID, 

254 

PARKRIVER 
CLOSE, 

MULGOA 
NSW 

2745 

STANDARD 
POST

Notice 

Number 

1020935 

File 

Number 

H05946 

Date 

30-Sep-2002
NOTICE 
OF 

CLEAN 
UP 

ACTION

BACKGROUND
A. 

The 

Environment 
Protection 

Authority 
(EPA) 

has 

responsibility 
for 

the 

administration 
and 

enforcement 
of 

environment 
protection 

legislation, 
including 

the 

Protection 
of 

the 

Environment 

Operations 
Act 

(POEO 
Act.).

B. 

The 

EPA 
is 

the 

appropriate 
regulatory 

authority 
for 

scheduled 
activities.

C. 

The 

EPA 
is 

investigating 
the 

disposal 
of 

industrial 
waste 
(a 

scheduled 
activity) 
in 

areas 
of 

Western 
Sydney.

D. 

Following 
an 

inspection 
of 

the 

property 
by 

the 

EPA 
on 

11 

September 
2002 

located 
at 

254 

Parkriver 
Close, 

Mulgoa, 
the 

EPA 
has 

reason 
to 

believe 
that 

such 

waste 
may 

have 
been 

placed 
on 

this 

land.

E. 

The 

EPA 

reasonably 
suspects 

that 
a 

pollution 
incident 
has 

occurred 
in 

that 

waste 

appears 
to 

have 
been 

applied 
to 

the 

land 
set 

out 

above 

unlawfully.

F. 

The 

EPA 
is 

continuing 
to 

investigate 
the 

source 
of 

the 

waste.

DIRECTION 
TO 

TAKE 

CLEAN-UP 
ACTION

1. 

The 

Environment 
Protection 

Authority 
directs 

GAUCI; 
JOE 

DAVID 
to 

take 
the 

following 
clean- 

up 

action 
in 

relation 
to 

any 

stockpiles 
or 

areas 
on 

the 

property 
which 
have 

received 
fill 

materials 
between 
1 

February 
2002 
- 

30 

August 
2002:

Property 
being: 
Lot 
70 

DP 

241749 
known 
as 

254 

Parkriver 
Close, 

Mulgoa

1



Environment 
Protection 

Licence 
- 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

CS)) 
~E 

PA

Notice 
of 

Clean 
Up 

Action

Section 
91 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

n...~. 

"....fJl~ 

’....L.:I’ 

tUNI’ln1l 
n-I’,I~ 
I 

~I’ 

PJ,.’i1.tli-

D 

Do 

not 

disturb 
in 

any 

manner 
the 

area 

referred 
to 

above 
until 
the 

earlier 
of 

either:

(a) 

further 
advice 
in 

writing 
from 
the 

EPA; 
or

(b) 

8 

November 
2002.

2. 

This 

notice 
is 

issued 
under 

section 
91 

of 

the 

Protection 
of 

the 

Environment 
Operations 
Act 

1997.
3. 

It 

is 

an 

offence 
against 
that 
Act 

not 
to 

comply 
with 
a 

clean-up 
notice 

unless 
you 

have 
a 

reasonable 
excuse.

FEE 
TO 

BE 

PAID

4. 

You 
are 

required 
by 

law 
to 

pay 
a 

fee 
of 

$320 
for 

the 

administrative 
costs 
of 

issuing 
this 

notice. 

5. 

It 

is 

an 

offence 
not 
to 

pay 
this 

fee. 

However 
you 

can 

apply 
for 
an 

extension 
of 

time 
to 

pay 
the 

fee 
or 

for 

the 

fee 
to 

be 

waived. 
At 

the 

end 
of 

this 

notice 
there 
is 

information 
about 
how 
and 

when 
to 

pay 
the 
fee 

and 

how 
to 

apply 
for 
an 

extension 
or 
a 

waiver 
of 

the 

fee.

Mr 

Steve 

Beaman 

Acting 

Manager 
Sydney 

Waste 

Sydney 
Waste 

(By 

Delegation)

INFORMATION 
ABOUT 
THIS 

NOTICE

D 

The 

maximum 
penalty 
for 
a 

corporation 
is 

$250,000 
and 
a 

further 

$120,000 
for 

each 
day 
the 

offence 

continues. 
The 

maximum 
penalty 
for 
an 

individual 
is 

$120,000 
and 
a 

further 

$60,000 

for 

each 
day 
the 

offence 

continues. 

D 

If 

you 

comply 
with 
this 

clean-up 
notice 
but 

you 

are 

not 

the 

person 
who 

caused 
the 

pollution 

incident 
to 

which 
the 

notice 

relates, 
you 

have 
a 

right 
to 

go 
to 

court 
to 

recover 
your 

costs 
of 

complying 
with 
the 

notice 
from 
the 

person 
who 

caused 
the 

incident. 

D 

The 
fee 

must 
be 

paid 
by 

no 

later 
than 
30 

days 
after 
the 

date 
of 

this 

notice.

2



Environment 
Protection 

Licence 
- 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

E.V ~EPA

Notice 
of 

Clean 
Up 

Action

Section 
91 

Protection 
of 

the 

Environment 
Operations 
Act 

1997

n...v 

~""IJI~ 

.i.....L.~ 

nll’11111~11 
"’I’~I’.;~" 

n’iiall~

o 

Any 

application 
to 

apply 
for 
an 

extension 
or 
a 

waiver 
of 

the 
fee 

should 
be 

made 
in 

writing 
to 

the 

Environment 
Protection 

Authority 
and 

sent 
to 

Manager 
Sydney 

Waste, 
NSW 

EPA, 
PO 

Box 

A290, 

Sydney 
South 

1232. 
The 

application 
should 
set 

out 

clearly 
why 

you 

think 
your 

application 
should 
be 

granted. 

o 

Details 

provided 
in 

this 

notice 
will 
be 

available 
on 

the 

EPA’s 
Public 

Register 
in 

accordance 
with 

section 
308 
of 

the 

Protection 
of 

the 

Environment 
Operations 
Act 

1997.

3



DECCW 
I 

Licence 
Details

..*tol 

Environment, 
<iDfl 

cClimateChang,e 
NSW 
& 

Water 

-_.-. 

_._-_..,’..__..,

Page 
1 

of 
1

You 
are 

here: 

Home> 

Environment 
protection 

Ijcences 
> 

POEO 
Public 

Register> 
Search 
for 

licences 

applications 
and 

notices

Licence 
summary

Your 

search 
for: 

Suburb. 
mulgoa

m 

11il@l]

Summary 
of 

Licence 
No: 

3438

[Searc~.again---l 
[ 

~eturnto 
previous 
page 

]

View 
this 

licence 
(PDF 

document 
0 

kb) 

Licence 
holder: 

PENRITH 
WASTE 

SERVICES 
PTY. 

LIMITED 

Trading 
as 
: 

PENRITH 
WASTE 

SERVICES 

Premises: 

PENRITH 
WASTE 

SERVICES 
PTY 

LTD 

842 

MULGOA 
ROAD 

MULGOA 
2745 

LGA: 

Penrith 

Catchment: 
Hawkesbury 

Administrative 
fee: 

$3,360.00 

Status 
of 

licence: 
Issued 

Licence 
type: 

Premises 

Activity 
type: 

Waste 

disposal 

(application 
to 

land) 

Licence 
review: 

Completed 
18 

Jan 
06

Notices Number 

Issue 
date 

Notice 
type 

1095271 
View 

notice 

28 

Nov 
08 

S 

58 

Licence 

Variation 

1088947 
View 

notice 

03 

Oct 
08 

5 

58 

LIcence 

VariatIon 

1077131 
View 

notice 

20 

Aug 
07 

S 

58 

LIcence 

Variation 

1074983 

Vle-’li.R~e. 

28 

Jun 
07 

5 

58 

LIcence 

Variation 

1071316 
Y.le.tLil9...tl 

10 

May 
07 

S 

58 

LIcence 

Variation 

1057400 

Y.l~o1J 
~ 

18 

Mar 
06 

5 

58 

LIcence 

Variation 

1053959 
Y.lew 
not.L 

19 

Jan 
06 

5 

58 

LIcence 

Variation 

1048204 
View 

notice 

27 

May 
05 

5 

58 

LIcence 

Variation 

1046087 
View 

notice 

19 

Apr 
05 

5 

58 

LIcence 

Variation 

1030173 
View 

notice 

18 

Nov 
03 

5 

58 

LIcence 

Variation 

1013835 
Y!,ew 

no~ 

16 

May 
02 

5 

58 

LIcence 

Variation 

008164 
View 

nQt:Ke 

12 

Aug 
99 

5 

58 

LIcence 

Variation 

Annual 
Return 

Information 
information 

about 
non 

compliance 

Start 
date 

End 

date 

Date 

received 

01 

Aug 
08 

31 

Jul 

09 

29 

Sep 
09 

01 

Aug 
07 

31 

Jul 

08 

24 

Sep 
08 

01 

Aug 
06 

31 

Jul 

07 

08 

Oct 
07 

01 

Aug 
05 

31 

Jul 

06 

26 

Sep 
06 

01 

Aug 
04 

31 

Jul 

05 

06 

Oct 
05 

01 

Aug 
03 

31 

Jul 

04 

29 

Sep 
04 

01 

Aug 
02 

31 

Jul 

03 

30 

Sep 
03 

01 

Aug 
01 

31 

Jul 

02 

30 

Sep 
02 

01 

Aug 
00 

31 

Jul 

01 

26 

Sep 
01 

01 

Aug 
99 

31 

Jul 

00 

29 

Sep 
00

Non-compliance 
Yes 

Qgt<ills 
Yes 

.R..ElliIlls. 
Yes 

Details 
Yes 

.Q.e.tillls. 
Yes 

.R..e.tiills. 
Yes 

~ 
Yes 

~ 

No No No

LBL 

Data 
Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL 

Not 

subject 
to 

LBL

H.S.YLG..Q.\!.!i:!.!101ent 
J 

J9,b}.,,02 
.

6 

July 

2010

A.~ 
I 

~ 
I 

.Qlsrul.lMI 
I 

CQRY! 
gb!: 
I 

EeMmtG.k

http://www.environment.nsw.gov.au/prpoeoapplLicenceDetails.aspx
6/07/2010
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CERTIFIED 
MAIL

The 

Secretary 
Penrith 

Waste 

Services 
Pty 
Ltd 

P 

Q 

BOX 
222 

BOTANY 
NSW 

2019

Our 

Reference: 
Kirstie 
Allen 

500148A1

Your 

Reference:THE 

ENVIRONMENTALLY 
HAZARDOUS 
CHEMICALS 

ACT, 
1985: 

NOTICE 
UNDER 

SECTION 
35

WHEREAS: 
-

A. 

Your 

Company, 
Penrith 
Waste 

Service 
Pty 
Ltd 
is 

the 

occupier 
of 

premises 
located 
at 

Lot 

212 
(file 

note 
- 

should 
be 

Lots 
200 
and 

201) 

Deposited 
Plan 

804405, 
Mulgoa 

Road, 

Mulgoa; 
and 

B. 

The 

Environment 
Protection 

Authority 
(EPA) 

has 

reason 
to 

believe 
that 
the 

premises 

being 
used 
for 
or 
in 

connection 
with 
a 

prescribed 
activity, 

is 

contaminated 
by 

chemical 

wastes, 
namely 

aluminium 
processing 

wastes 
plus 

various 

undifferentiated 
industrial 

wastes;

C. 

The 

EPA 

believes 
that 
the 

premises 
have 

become 

environmentally 
degraded.

TAKE 

NOTICE 
THAT:-

In 

accordance 
with 
the 

powers 
vested 
in 

the 

EPA 
by 

the 

provisions 
of 

Section 
35 

of 

the 

Environmentally 
Hazardous 
Chemicals 

Act, 

1985, 
your 

Company, 
being 
the 

occupier 
of 

the 

above 

nominated 
premises, 
is 

directed 
that:

1. 

A 

survey 
to 

assess 
the 

aforementioned 
premises 
for 

chemical 

contamination 
shall 
be 

undertaken 
by 

an 

engineer 
or 

environmental 
scientist 
as 

approved 
by 

the 

EPA 
and 
a 

detailed 
report 
by 

the 

chosen 

consultant 
shall 
be 

submitted 
to 

the 

EPA 
by 

the 

close 
of 

business 
15th 

January 
1993.

The 

survey 
shall 
also 

include 
the 

adequacy 
and 
the 

containment 
integrity 
of 

the 

existing 

aluminium 
salt 

slag 

cells 
on 

the 

premises. 

2. 

A 

draft 

action 
plan 
to 

appropriately 
manage 
the 

premises 
shall 
be 

prepared 
and 

submitted 
to 

the 

EPA 
with 
the 

report 

referred 
to 

in 

Clause 
1 

of 

this 

Notice. 

3. 

You 

shall 

provide 
two 
(2) 

separate 
monthly 
written 

reports 
by 

the 

15th 

November 

1992 
and 

15th 

December 
1992, 

respectively, 
which 
shall 

include 
the 

following 

information:
(a) 

progress 
with 
the 

procurement 
of 
a 

consultant 
to 

carry 
out 
the 

site 

survey;

(b) 

progress 
with 
the 

sampling, 
analysis 
and 

reporting 
of 

the 

site 

survey; 
and

(c) 

any 

problems 

encountered 
with 
any 

of 

the 

conditions 
as 

set 

out 
in 

this

http://www.environment.nsw.gov.au/resources/elm!docs/html/n313.htm
6/07/2010
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Notice.
4. 

Your 

Company 
shall: 

(a) 

give 

prior 

notice 
to 

the 

EPA 
of, 

and

(b) 

perform 
only 
in 

accordance 
with 
an 

approval 
in 

writing 
given 
by 

the 

EPA 

all 

work 

carried 
out 
on 

these 

premises 
which 
has 
the 

effect 
of:

i) 

further 

dispersing 
or 

covering 
the 

contamination; 
or

ii) 

reducing 
the 

contamination 
of 

the 

premises; 
or

iii) 

restoring 
or 

rehabilitating 
the 

premises; 
or

iv) 

removing, 
or 

disposing 
of, 

any 

soil, 

rock, 

water 
or 

other 
solid 
or 

liquid 

material 
of 

any 

kind 

from 
the 

premises,

which 
would 
result 
in 

the 

disturbance 
of 

any 

land 
on 

the 

premises 
below 
a 

depth 
of 

two 

metres.
5. 

If 

your 

Company 
becomes 
aware 
that 
the 

premises 
to 

which 
this 

Notice 
relates 
is 

to 

be 

sold, 
or 

that 

occupancy 
of 

the 

premises 
is 

to 

be 

transferred 
or 

responsibility 
for 

the 

premises 
otherwise 

relinquished 
then:

(a) 

within 
one 

month 
of 

becoming 
aware 
your 

Company 
shall 

inform 
the 

EPA 
in 

writing, 
and

(b) 

where 
your 

Company 
is 

advised 
of 

the 

name 
of 

the 

prospective 
owner 
or 

occupier 
you, 

within 
48 

hours, 
in 

writing 
shall:

(i) 

notify 
the 

EPA 
and

(ii) 

notify 
the 

intending 
purchaser 
or 

occupier 
of 

the 

conditions 
of 

this 

notice; 

and

7. 

This 

Notice 
does 
not 

derogate 
from 
the 

provisions 
of 

any 

relevant 

Environmental 

Planning 

Instrument 
which 
may 

control 
the 

use 
of 

land 
on 

which 
the 

premises 
are 

located 
or 

from 
any 

other 
Act 

administered 
by 

the 

Environment 
Protection 

Authority.

Failure 
to 

comply 
with 
this 

Notice 
may 

result 
in 

proceedings 
being 

commenced 
under 

Section 
57 
of 

the 

Environmentally 
Hazardous 
Chemicals 

Act, 

1985 
to 

remedy 
or 

restrain 
a 

breach 
of 

the 

directions 
given 

herein. 
The 

EPA 

retains 
the 

right 
to 

commence 
a 

prosecution 

for 

any 

offence 

committed 
under 
any 

Pollution 
Control 
Act 

including 
any 

previous 
Section 

35 

notices 
served 
on 

these 

premises. 
Your 

Company 
is 

advised 
that 
it 

is 

an 

offence 
if 

an 

occupier, 
without 

lawful 

authority, 
wilfully 
or 

negligently 
causes 
any 

substance 
to 

leak, 
spill 

or 

otherwise 
escape 

(whether 
or 

not 

from 
a 

container) 
in 

a 

manner 
which 
harms 
or 
is 

likely 

to 

harm 
the 

environment 
pursuant 
to 

Section 
6(1) 
of 

the 

Environmental 
Offences 
and

http://www.environment.nsw.gov.au/resources/clmldocs/html/n313.htm
6/07/2010
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Penalties 
Act, 

1989. 
The 

maximum 
penalty 
is 

one 

million 
dollars.

(signed 
- 

14/10/1992) 
PETER 
YATES 

Director 
of 

Sydney 

Operations 

for 

Director 
General

cc: 

Penrith 
City 

Council 
Register 
of 

Section 
35 

Notices
http://www.environment.nsw.gov.au/resources/clm/docslhtml/n313.htm

6/07/2010
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The 

Secretary 
Penrith 
Waste 

Services 
Pry 

Limited 

c/- 

Dunhill 

Madden 
Butler 

Solicitors 
& 

Notaries 

DX254 SYDNEYCH23L2 

JFW:701776 
Notice 
# 

356

NOTICE 
OF 

REVOCATION 
PURSUANT 
TO 

SECTION 
35(6) 

ENVIRONMENTALLY 
HAZARDOUS 
CHEMICALS 

ACT, 
1985.

The 

directions 
contained 
in 

the 

Notice 
under 

Section 
35 

Environmentally 
Hazardous 

Chemicals 
Act, 

1985 

directed 
to 

Penrith 
Waste 

Services 
in 

relation 
to 

premises 
located 
at 

Lot 

212 

Deposited 
Plan 

804405, 
Mulgoa 

Road, 

Mulgoa 
and 

dated 
14 

November 
1992 
are 

hereby 

revoked.
(signed) Warwick 

Forrest 
Executive 

Director 

Operations 

for 

Director 
General.17.5.93

cc: 

Penrith 
City 

Council 

Register 
of 

Section 
35 

Notices. http://www.environmenLnsw.gov.aulresources/clrnldocslhtrnl/n356.htm
6/07/2010
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Summary
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossa[)1 

I 

Print 

Report 
J 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010 

.... 
.. 

Works 
Details 
Site 

Details 
Form 
A 

UQ.ensed 

Construction 
Wate 

lS’aring 
Zones 

Drillers_.Log

Work 

Requested 
-- 

GW106219

Works 

Details(NRlGROUNDWATER 
NUMBER 

GW106219 

L1C-NUM 

10BL 

163684 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

Supply 

Obtained 

CONSTRUCTION-METHOD 
Down 
Hole 

Hammer 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL 
142.70 

SALINITY 

145.00 

YIELD 

0.60 2004-07-27 228.00 228.00FAIRLIGHT 
ORCHARD

Site 

Details 
(tQQl

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6251906.00 

EASTING 

277711.00 

LATITUDE 

3350’ 
59" 

LONGITUDE 

15035’ 
51" 

GS-MAP

10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 1:25,000
http://is2.dnr.nsw.gov.au/proxy 

/dipnr/gwworks?GWWID=GWl 
06219

6/07/2010
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AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A(tm:>lCOUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
66//241749

Licensed(tQRlCOUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
66241749

Construction 
{toRI

Negative 
depths 

indicate 
Above 
Ground 

Level;H~Hole;P-Pipe;OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH- 

DEPTH-

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM 
TO 

00 

10 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

Hole

Hole

0.00

5.50

206

Down 
Hole

1

Hammer

1

Hole

Hole

5.50

156.00

157.5

Down 
Hole

Hammer

Hole

Hole

156.00

228.00
155

Down 
Hole

1

HammerDriven 
into

1

1

Casing

Steel

-0.50

5.50

168

158.4

Hole; 
End

capScrewed

1

1

Casing

PVC 

Class 
9

-0.50

107.50

140

and 

Glued;Suspended
in 

Clamps

Annulus

Concrete

4.00

5.50

206

157.5

Water 

Bearing 
Zones 

(toRI

FROM-

TO-DEPTH 
THICKNESS

ROCK-
S-

0-

TEST-HOLE-

DEPTH

(metres)

(metres)

CAT-

W- 

0- 

YIELD 

DEPTH

DURATION 
SALINITY

(metres)

DESC
L

L

(metres)

166.50

170.00

3.50

0.40

185.00

208.40

208.50

0.10

0.05

150.00

218.20

224.40

6.20

0.15

145.00

Drillers 
Log 

lliml.

FROM 
TO 

0.00 

9.10

THICKNESS 
DESC 

9.10 

sandstone, 
light 
grey 

brown 
& 

iron

GEO-MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.au/proxy 
/dipnr/gwworks?GWWID=GW1 

06219

6/07/2010
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9.10 

11.60 

2.50 

11.60 

37.90 

26.30 

37.90 

38.10 

0.20 

38.10 

42.20 

4.10 

42.20 

43.50 

1.30 

43.50 

46.50 

3.00 

46.50 

48.20 

1.70 

48.20 

56.20 

8.00 

56.20 

57.50 

1.30 

57.50 

84.50 

27.00 

84.50 

84.70 

0.20 

84.70 

87.40 

2.70 

87.40 

88.40 

1.00 

88.40 

102.20 
13.80 

102.20 
102.60 
0.40 

102.60 
141.00 
38.40 

141.00141.300.30 
141.30 
156.50 
15.20 

156.50 
157.50 
1.00 

157.50 
166.50 
9.00 

166.50 
170.00 
3.50 

170.00 
203.60 
33.60 

203.60 
204.20 
0.60 

204.20 
208.40 
4.20 

208.40 
208.50 
0.10 

208.50 
218.20 
9.70 

218.20 
224.40 
6.20 

224.40 
228.00 
3.60

shale, 
grey 

weathered 
sandstone, 

light 

brown 
- 

brown 

clay, 

brown sandstone, 
light 
grey 

shale, 
grey sandstone, 

grey 

shale,grey sandstone, 
brown 

shale, 
grey sandstone, 

brown 
light 
grey 

shale, 
grey sandstone, 

light 
grey 

shale, 
grey sandstone, 

light 

brown 
light 
grey 

clay, 
grey 

green 
sandstone, 

brown 
light 
grey 
iron 

quartz 

shale, 
grey sandstone, 

brown, 
light 
grey 

quartz 

siltstone, 
grey 

sandstone, 
light 
grey 
& 

quartz 

sandstone, 
light 
grey 
and 

quartz 

sandstone, 
light 
grey 

- 

grey 

shale, 
black 

siltstone, 
dark 
grey 

quartz sandstone, 
light 
grey 
light 

brown 

sandstone, 
light 
grey 
& 

quartz 

sandstone, 
grey

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 

it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data.

http://is2.dnr.nsw.gov.au/proxy 
/dipnr/gwworks?GWWID=GW1 

06219

6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossary 

t. 

Print 

Report 
J 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010 

.. 

.... 

. 

. 

... 

\.!Yorks 
Diltails 
Site 

Details 
Form 
A 

Li 

S!.mileg, 

Construction 
Water 

Bearing 
Zones 

Drillers 

Log,

Work 

Requested 
-- 

GW108726

Works 
Details 
(lQp)

GROUNDWATER 
NUMBER 

GW108726 

L1C-NUM 

10BL600926 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS CONSTRUCTION-METHOD 
Down 
Hole 

Hammer 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL 
177.00 

SALINITY YIELD

2008-04-02 258.00 123.00GAUCI

Site 

Details 
(tQp)

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6252611.00 

EASTING 

277691.00 

LATITUDE 

33 

50’ 

36" 

LONGITUDE 

15035’ 
51" 

GS-MAP

http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWlD=GW108726
6/07/2010



Groundwater 
Works 

Summary

Page 
2 

of2

AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A 
{tQPl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
70//241749

Licensed 
(tQnl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
70241749

Construction 
(topJ

Negative 
depths 

indicate 
Above 

Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 

NO 

NO 

CODE 

TYPE

DEPTH- FROM (metres)

DEPTH- TO 

(metres)
00 

10 

(mm) 

(mm) 

INTERVAL 
DETAIL

1

1

Casing

PVC 

Class 
9

0.00

42.00

140

Down Hole Hammer Down Hole Hammer Driven into 

Hole; 
Open 
End

1

Hole

Hole

0.00

42.00

170

1

Hole

Hole

42.00

258.00

140

Water 

Bearing 
Zones 

(tQPJ

no 

detailsDrillers 
Log 

(toru

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

122.00 
122.00 

sandstone 

122.00123.001.00 
cavity

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.autproxy/dipnr/gwworks?GWWID=GWI08726
6/07/2010



Groundwater 
Works 

Summary

Page 
1 

of3

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossary: 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010

[ 

Print 

Report 
I

Works 
Details 
Site 

Detail~ 
Form 
A 

Licensed 

Construction 
Water 

Bearing 
Zones 

Drillej"s 
LQg

Work 

Requested 
-- 

GW100327

Works 
Details 

(toR>.

GROUNDWATER 
NUMBER 

GW100327 

L1C-NUM 

10BL 

151629 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Rotary 

OWNER-TYPE COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDlNG-WATER-LEVEL SALINITY 
YIELD

1993-02-20 236.20 236.20N/A

Site 

Details 
(tQQl

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6252660.00 

EASTING 

278231.00 

LATITUDE 

3350’ 
35" 

LONGITUDE 

15036’ 
12" 

GS-MAP

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWlD=GWl00327
6/07/2010



Groundwater 
Works 

Summary

Page 
2 

of3

AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(!QR)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
43//241749

Licensed 
(tm~)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
43241749

Construction 
(tQRl

Negative 
depths 

indicate 
Above 

Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

lO-lnside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 

NO 

NO 

CODE 

TYPE

DEPTH- FROM (metres)

DEPTH- 
TO 

(metres)
00 

10 

(mm) 

(mm) 

INTERVAL 
DETAIL

1

Hole

Hole

0.00

236.20

150

RolaryAirWelded;

0.00

137.15

133.2

Driveninto 

Hole

1

1

Casing

Steel

Water 

Bearing 
Zones 
(toR)

FROM-

TO-

THICKNESS
ROCK-

DEPTH

DEPTH

(metres)

CAT-

(metres)

(metres)

DESC

25.00

30.00

5.00

210.00

213.00

3.00

220.00

221.00

1.00

225.00

235.00

10.00

Drillers 
Log 

(~)

S-W-L
0- 

TEST- HOLE- 

D- 

YIELD 

DEPTH 

L 

(metres) 30.00 

1.30 

213.00 

0.70 

221.00 

5.00 

235.00

DURATION 
SALINITY

145.00

0.20 

Brackish 

0.10 

Excellent 

0.10 

Excellent 

2.00 

Excellent

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

8.00 

8.00 

BROWN 
SHALE 

8.00 

12.00 

4.00 

CREANY 

SILTSTONE 

12.00 

100.00 
88.00 

DIRTY 

YELLOW 
& 

BROWN 

SANDSTONE 

100.00 
105.00 
5.00 

BROWN 
SHALE 

105.00 
122.00 
17.00 

YELLOW 

SILTSTONE 

122.00 
131.00 
9.00 

BLUE 

SHALE 

131.00 
236.20 
105.20 

WHITE 

SANDSTONE http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GWI00327
6/07/2010



Groundwater 
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Summary

Page 
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of3

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DJPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GWI00327
6/07/2010



Groundwater 
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Summary
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of3

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

GloJ> 
<l.1Y 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010

I 

print 

Report 
I

WOC~;’LDetlil 
S..i1S!J2el<l.lL 

Form...i} 
lL 

enseJi 

Construction 
\,/Vater 

!ie_illing_~ones 
Drillers 
Log

Work 

Requested 
-- 

GW029819

Works 
Details 
{tog)

GROUNDWATER 
NUMBER 

GW029819 

LlC-NUM 

10BL021067 

AUTHORISED-PURPOSES 
DOMESTIC 

RECREATION 

(GROUNDWATER) 

INTENDED-PURPOSES 
IRRIGATION 

WORK-TYPE 

Bore 
open 
thru 

rock 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Cable 
Tool 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
YIELD

1968-02-01 258.10 258.20N/A 603 
- 

SYDNEY 
BASIN

Site 

Details 
(topj

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6252879.00 

EASTING 

278757.00 

LATITUDE 

3350’ 
28" 

LONGITUDE 

15036’ 
32" 

GS-MAP 

0056C4
10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 
1 

:25,000http://is2.dm.nsw.gov.au/proxy/dipm/gwworks?G 
WWID=GW029819

6/07/2010



Groundwater 
Works 

Summary

AMG-ZONE COORD-SOURCE REMARK

56 

GD.,ACC.MAP

Form-A 
QPJ

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
1

Licensed 
<<Qp)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
1

Construction 
(toR)

Page 
2 

of3

Negative 
depths 

indicate 
Above 

Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 

NO 

NO 

CODE 

TYPE

1

Welded 
Steel

1

Casing

Water 

Bearing 
Zones 

(t<mJ

FROM- DEPTH (metres)
TO- DEPTH (metres)

THICKNESS 
ROCK-CAT- 

(metres) 

DESC

15.20 222.50 246.80

9.10 1.50 0.60

Unconsolidated (Unknown) (Unknown)

24.30 224.00 247.40

Drillers 
Log 

(toR)

FROM 
TO 

THICKNESS 
DESC 

0.00 

0.91 

0.91 

Topsoil 
Black 

0.91 

7.01 

6.10 

Clay 

7.01 

33.52 

26.51 

Clay 

Grey 

33.52 

44.19 

10.67 

Sandstone 
Grey 

44.19 

51.81 

7.62 

Sandstone 

51.81 

53.03 

1.22 

Clay 

53.03 

85.34 

32.31 

Sandstone 

85.34 

88.39 

3.05 

Sandstone 
Shale 

88.39 

97.84 

9.45 

Sandstone 

97.84 

99.97 

2.13 

Sandstone 
Shale 

99.97 

108.81 
8.84 

Clay 

Shale

DEPTH- FROM (metres) 0.00
S-W-L9.10 165.20 165.20

DEPTH- 
TO 

(metres) 33.50

OD 

ID 

(mm) 

(mm) 

INTERVAL 
DETAIL

244

Seated

TEST- 

D- 

HOLE- 

D- 

YIELD 

DEPTH 

L 

(metres)

DURATION 
SALINITY

0.38 0.63 0.63

(Unknown) (Unknown) (Unknown)

GEO-MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?G 
WWID=GW029819

6/07/2010



Groundwater 
Works 

Summary

Page 
3 

of3

108.81 

118.87 
10.06 

118.87160.0241.15 
160.02 
161.84 
1.82 

161.84 
165.20 
3.36 

165.20 
174.65 
9.45 

174.65 
188.67 
14.02 

188.67 
192.63 
3.96 

192.63258.1665.53
Sandstone 

White 

Sandstone 
White 
Clay 

Shale 
White 
Grey 

Conglomerate Sandstone 
White 
Clay 

Sandstone 
Grey 
Clay 

Sandstone 
Grey 

Sandstone 
Grey 

Some 
Clay

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW029819
6/0712010



Groundwater 
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Summary
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1 

of2

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

GIQ.ss 
IY 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010

I 

Print 

Report 
J

Works 
Details 
Site 

Details 
Form 
A 

Licensed 

Construction 
YVat"’L~earing 

ones 

Drillers 
Log

Work 

Requested 
-- 

GW029820

Works 
Details 
(top)

GROUNDWATER 
NUMBER 

GW029820 

LlC-NUM 

10BL022141 

AUTHORISED-PURPOSES 
STOCK 

INTENDED-PURPOSES 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Cable 
Tool 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
YIELD

1968-04-01 39.90 39.90N/A 603 
- 

SYDNEY 
BASIN

Site 

Details 
(tQP)

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6252798.00 

EASTING 

279247.00 

LATITUDE 

3350’ 
31" 

LONGITUDE 

15036’ 
51" 

GS-MAP 

0056C4
10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 1:25,000 http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW029820
6/07/2010



Groundwater 
Works 

Summary

Page 
2 

of2

AMG-ZONE COORD-SOURCE REMARK

56 

PR.,ACC.MAP

Form-A 
itQPJ

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
2

Licensed 
(toRI

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
2

Construction 
(tQpJ

Negative 
depths 

indicate 
Above 
Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity

1

(Unknown)

DEPTH- FROM (metres) 0.00

DEPTH- TO 

(metres) 0.00

OD 

10 

(mm) 

(mm) 

INTERVAL 
DETAIL

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 

NO 

NO 

CODE 

TYPE

Casing

o

(Unknown)

Water 

Bearing 
Zones 
I1!ml

FROM-

TO-

D-

TEST-

DEPTH

DEPTH

THICKNESS
ROCK- 

S- 

HOLE-

DURATION 
SALINITY

(metres)

CAT-DESC 
W-L 

D- 

YIELD 

DEPTH

(metres)

(metres)

L 

(metres)

24.30

25.80

1.50

(Unknown)
3.00

0.13

(Unknown)

Drillers 
Log 

(tQp)

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

3.65 

3.65 

Clay 

Light 

Brown 

3.65 

39.31 

35.66 

Clay 

Grey 

Water 
Supply 

3.65 

39.31 

35.66 

Some 
Shale 

39.31 

39.92 
0.61 

Sandstone

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

OIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW029820
6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

GlossaJY 

[ 

Print 

RE?port 
. 

I 

Document 
Generated 
on 

Tuesday, 
July 

6,2010 

., 

W91:~s 
Details 
Site 

Details 
Form 
A 

Licensed 

Construction 
Water 

Bearing 
Zones 

Drillers.J,Qg

Work 

Requested 
-- 

GW101558

Works 
Details 
(tQQ)

GROUNDWATER 
NUMBER 

GW101558 

LlC-NUM 

1 

OBL 

158806 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Rotary 
Air 

OWNER-TYPE COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
794.00 

YIELD

1998-11-30 186.00 186.00NJA

Site 

Details 
ru

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6253067.00 

EASTING 

279328.00 

LATITUDE 

3350’ 
23" 

LONGITUDE 

15036’ 
55" 

GS-MAP

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWlD=GW101558
6/07/2010



Groundwater 
Works 

Summary
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AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(tW

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
1//32111

Licensed 
(tQPl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
1 

32111

Construction(~ORJ
Negative 

depths 

indicate 
Above 
Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

IO-lnside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH- 

DEPTH-

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM 
TO 

OD 

ID 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

1

Hole

Hole

0.00

17.30

210

Rotary 
Air

1

Hole

Hole

17.30

186.00
157

Rotary 
Air

C: 

0-11.4m;

11.40

168.3

Welded;

1

1

Casing

Steel

-0.60

Driven 
into

HoleScrewed

35.40

140

and 

Glued;

1

1

Casing

PVC 

Class 
9

-0.60

Suspended
in 

Clamps

Water 

Bearing 
Zones 

(tQru

FROM-

TO-

ROCK-

TEST-

THICKNESS

D- 

HOLE-

DEPTH

DEPTH

(metres)

CAT-

S-W-L 
D- 

YIELD 

DEPTH

(metres)

(metres)

DESC

L 

(metres)

180.00

180.50

0.50

146.00

0.80

186.00

DURATION 
SALINITY

0.75 

794.00

Drillers 
Log 

(tQpl

FROM 
TO 

0.00 

0.50 

0.50 

2.00 

2.00 

6.00 

6.00 

7.50 

7.50 

10.00

THICKNESS 
DESC 

0.50 

Topsoil 

1.50 

Grey 
Clay 

4.00 

Red 

Clay 

1.50 

Grey 
Clay 

2.50 

Brown 
Shale

GEO-MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW101558
6/07/2010
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10.00 

32.00 

22.00 

32.00 

46.00 

14.00 

46.00 

47.00 

1.00 

47.00 

60.20 

13.20 

60.20 

61.00 

0.80 

61.00 

80.00 

19.00 

80.00 

89.50 

9.50 

89.50 

160.50 
71.00 

160.50 
162.50 
2.00 

162.50 
180.00 
17.50 

180.00 
180.50 
0.50 

180.50 
184.00 
3.50 

184.00 
186.00 
2.00

Black 
Shale 

Grey 

Sandstone 
M.G. 

Sandstone 
and 

Quartz 

Grey 

Sandstone 
M.G. 

Ironstone Grey 

Sandstone 
M.G. 

Dark 
Grey 

Sandstone 
F.G. 

Grey 

Sandstone 
M.G. 

Ironstone Grey 

Sandstone 
M.G. 

Sandstone 
and 

Quartz, 

fractured 

Dark 
Grey 

Sandstone 
F.G. 

Grey 

Sandstone 
M.G.

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dm.nsw.gov.au/proxy/dipm/gwworks?GWWID=GW101558
6/07/2010
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Groundwater 
Works 

Summary

For 
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on 

the 

meaning 
of 

fields 

please 
see 

Glossa[)i 

1 

Print 

Report 
I 

Document 
Generated 
on 

Tuesday, 
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. 
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... 

ll’Lorl 
~ 

Do;t!ill!l> 

~.Lt.~U2",i<liL~ 
FOLITL6 

.Licen~ed 

Construction 
Water 

Bearil19-.Zones 
Drillers 

LQ9.

Work 

Requested 
-- 

GW106183

Works 

DetailsQ!:!Q1GROUNDWATER 
NUMBER 

GW106183 

LlC-NUM 

1 

OBL 

163499 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

Supply 

Obtained 

CONSTRUCTION-METHOD 
Down 
Hole 

Hammer 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL 
143.50 

SALINITY 

1800.00 

YIELD

2004-07-23 156.00 156.00MARCHANT

Site 

Details 
(tORI

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6253286.00 

EASTING 

279991.00 

LATITUDE 

33 

50’ 

16" 

LONGITUDE 

15037’ 
21" 

GS-MAP

10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 
1 

:25,000 http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWlD=GWI06183
6/0712010



Groundwater 
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2 
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AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A 
H 

pJ

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 

2//235175

Licensed 
(t 

p)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
2235175

Construction 
(to!!)

Negative 
depths 

indicate 
Above 
Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

tD-lnside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH- 

DEPTH-

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM 
TO 

OD 

ID 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

Hole

Hole

0.00

11.60

206

Down 
Hole

Hammer

1

Hole

Hole

11.60

146.20
159

Down 
Hole

Hammer

1

Hole

Hole

146.20

156.00

157.5

Down 
Hole

HammerWelded;

1

1

Casing

Steel

-0.40

11.60

168

158.4

Driven 
into

Hole; 

Open

EndScrewed

1

Casing

PVC 

Class 
9

-0.40

89.60

140

and 

Glued;Suspended
in 

Clamps

1

Annulus

Concrete

9.50

11.60

206

159

Water 

Bearing 
Zones 
)

FROM-

TO-

ROCK-

TEST-

THICKNESS

D- 

HOLE-

DEPTH

DEPTH

(metres)

CAT-

S-W-L 
D- 

YIELD 

DEPTH

DURATION 
SALINITY

(metres)

(metres)

DESC

L 

(metres)

145.00

147.00

2.00

143.50

2.00

1800.00

Drillers 
Log 

HQPl

FROM 
TO 

0.00 

1.50

THICKNESS 
DESC 

1.50 

clay, 

brown

GEO-MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=GW106183
6/07/2010
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1.50 

3.00 

1.50 

3.00 

3.50 

0.50 

3.50 

4.50 

1.00 

4.50 

5.80 

1.30 

5.80 

11.50 

5.70 

11.50 

18.00 

6.50 

18.00 

89.60 

71.60 

89.60 

101.50 
11.90 

101.50 
102.40 
0.90 

102.40 
106.10 
3.70 

106.10 
106.20 
0.10 

106.20 
107.60 
1.40 

107.60 
107.70 
0.10 

107.70111.603.90 
111.60 
112.00 
0.40 

112.00 
112.50 
0.50 

112.50112.600.10 
112.60 
130.50 
17.90 

130.50 
131.00 
0.50 

131.00 
138.50 
7.50 

138.50 
139.00 
0.50 

139.00 
142.70 
3.70 

142.70 
143.00 
0.30 

143.00 
156.00 
13.00

shale, 
light 

brown 

ironstone clay, 
light 

brown 

shale, 
grey 

weather 

shale, 
grey 
light 

brown 

shale 
dark 

grey 

sandstone, 
light 

grey, 
dark 

brown 

weathered 

sandstone, 
light 

grey, 
light 

brown 

sandstone, 
brown 

sandstone, 
light 

brown 

sandstone, 
brown 

sandstone, 
light 
grey 

sandstone, 
brown 

sandstone, 
light 

brown 

sandstone, 
dark 

brown 

sandstone, 
light 

brown 

sandstone, 
light 

brown 

sandstone, 
light 

brown 
grey 

sandstone, 
light 

brown 

sandstone, 
light 
grey 

sandstone, 
light 
grey 
& 

quartz 

sandstone, 
light 
grey 

sandstone, 
light 
grey 
& 

quartz 

unknown

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data.

http://is2.dnr.nsw.gov 
.au/proxy 

/dipnr/gwworks?G 
WWID=G 
WI 

06183

6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

loJ;~qlX 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010

[ 

Print 

Report 
I

Works 
Details 
Site 

D"2l.<ljj~ 
EOlm..6. 

!,,J 

,Lm,,,,-cl 

Construction 

Wat~. 

t~gIiJlg 
Zones 

Drill?lJ3j"illl

Work 

Requested 
-- 

GW108515

Works 
Details 

(tQ121

GROUNDWATER 
NUMBER 

GW108515 

L1C-NUM 

10BL600780 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

Supply 

Obtained 

CONSTRUCTION-METHOD 
Down 
Hole 

Hammer 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL 
120.00 

SALINITY 

1320.00 

YIELD 

0.80 2006-11-16 162.00 162.00WILLIAMS

Site 

Details 
{tQ121

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6253487.00 

EASTING 

280464.00 

LATITUDE 

3350’ 
10" 

LONGITUDE 

15037’ 
39" 

GS-MAP

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?G 
WWID=GW1 
08 

515

6/07/2010
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oB

AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A(tQQ)COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 

4//235175

Licensed 
ttQRl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4235175

Construction 
(toR)

Negative 
depths 

indicate 
Above 
Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

ID-lnside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
~~~~H-

DEPTH-TO 

~m) 
~~ 

) 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres)

(metres) 

m

Down

Hole

Hole

0.00

5.50

204

HoleHammerDown

1

Hole

Hole

5.50

120.00

159

HoleHammerDown

1

Hole

Hole

120.00

162.00

155

HoleHammerDriven

1

1

Casing

Steel

-0.40

5.60

155

145.4

into 

Hole;
Open 
End

1

Annulus

Concrete

-0.10

5.60

159

Water 

Bearing 
Zones 
(toR)

FROM-

TO-

ROCK-

TEST-

THICKNESS

D- 

HOLE-

DEPTH

DEPTH

(metres)

CAT-

S-W-L 
D- 

YIELD 

DEPTH

DURATION 
SALINITY

(metres)

(metres)

DESC

L 

(metres)

139.00

143.00

4.00

0.30

1650.00

148.00

151.00

3.00

0.20

1650.00

157.00

157.20

0.20

120.00

0.30

1320.00

Drillers 
Log 

HQR)

FROM 
TO

THICKNESS 
DESC

GEO-MATERIAL 
COMMENT

0.00

2.50

2.50

Clay http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW108515
6/07/2010
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2.50 

4.00 

1.50 

4.00 

56.00 

52.00 

56.00 

71.00 

15.00 

71.00 

72.00 

1.00 

72.00 

77.00 

5.00 

77.00 

118.0041.00 
118.00 
119.00 
1.00 

119.00 
135.00 
16.00 

135.00 
139.00 
4.00 

139.00 
143.00 
4.00 

143.00 
145.00 
2.00 

145.00 
148.00 
3.00 

148.00 
151.00 
3.00 

151.00 

157.006.00 
157.00 
157.20 
0.20 

157.20 
162.00 
4.80

Sandstone, 
soft 

Sandstone, 
light 

bronw 

Sandstone, 
grey 
with 

brown 
bands 

Sandstone, 
brown 

Sandstone, 
with 

Shale 

bedding 

Sandstone, 
grey 
with 

small 

brown 
bands 

Sandstone-Quartz Sandstone, 
grey 

Sandstone, 
fine 

Quartz 
Sandstone-Quartz Sandstone, 

fine 

Quartz 

Sandstone, 
grey Sandstone-Quartz Sandstone, 

grey 

Siltstone, 
& 

Quartz 

Sandstone, 
grey

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.auJproxy/dipnr/gwworks?GWWID=GWl 
08515

6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossary: 

I 

Print 

Report.. 

J 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010 

.. 

......... 

Works 
Details 
Site 

Details 
Form 
A. 

1.1cem;ed 

Construction 
Water 

Bemlng 
Zones 

DrilleriL.b911

Work 

Requested 
-- 

GW108642

Works 
Details 

(tol!!.

GROUNDWATER 
NUMBER 

GW108642 

LlC-NUM 

10BL 

165850 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

Supply 

Obtained 

CONSTRUCTION-METHOD 
Rotary 
- 

Percussion 
(Down 

Hole 

Hammer) 

OWNER-TYPE 

Private 

COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR"NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL 
100.00 

SALINITY YIELD

2005-11-25 162.00 162.00WILLIAMS0.50

Site 

Details 
(tQQl

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6253630.00 

EASTING 

280486.00 

LATITUDE 

3350’ 
5" 

LONGITUDE 

15037’ 
40" 

GS-MAPhttp://is2.dnr 
.nsw.gov 

.au/proxy/dipnr/gwworks?GWWID=G 
WI 

08642

6/07/2010



Groundwater 
Works 
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AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form- 
{toQl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 

4//235175

Licensed 
(toQl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4235175

Construction 
QQ)

Negative 
depths 

indicate 
Above 

Ground 

Level;H-Hole:P-Pipe:OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH- 

DEPTH-

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM 
TO 

OD 

ID 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

Rotary 
-

200

Percussion

1

Hole

Hole

0.00

150.00

(Down 
Hole

Hammer)Rotary 
-

150

Percussion

1

Hole

Hole

150.00

162.00

(Down 
Hole

Hammer)Riveted 
and

Glued;

160

151.6

Driven 
into

1

1

Casing

PVC 

Class 
9

-0040

150.00

Hole; 

Seated

on 

Bottom;
Open 
End

Water 

Bearing 
Zones 
Q}

FROM- DEPTH (metres) 154.00

TO-DEPTH 
THICKNESS 

(metres) 

(metres) 

154.00 

0.00

ROCK- CAT- DESC

S- W-L 0.20
D- 

TEST-HOLE- 

D- 

YIELD 

DEPTH 

DURATION 
SALINITY 

L 

(metres)

0.50

2.00

Drillers 
Log 

QQ)

FROM 
TO

THICKNESS 
DESC

GEO-MATERIAL 
COMMENT

0.00

0.30

0.30

topsoil

0.30

18.00

17.70

shale, 
brown

18.00 

23.00

5.00

sandstone

23.00 

41.00

18.00

shales http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GWl08642
6/07/2010
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41.00 

162.00 
121.00

sandstone

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GWI08642
6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossa!}’. 

[ 

Print 

Report 
I 

Document 
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on 
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July 
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. 

...... 

. 

WOrK!LDetails 
Site 

Details 
Form 
Ii 

!-ic.ll.~~ 

Construction 
W<;itSlr 

Bearing 
Zones 

Drillers 

Log.

Work 

Requested 
-- 

GW105854

Works 

Details(tQQlGROUNDWATER 
NUMBER 

GW105854 

LlC-NUM 

1 

OBL 

163242 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES WORK-TYPE 

Bore 

WORK-STATUS CONSTRUCTION-METHOD OWNER-TYPE COMMENCE-DATE COMPLETION-DATE 
2005-05-04 

FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY 

BROWN 

GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
YIELDSite 

Details 
(tQru

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6253881.00 

EASTING 

280958.00 

LATITUDE 

3349’ 
57" 

LONGITUDE 

150 
37’ 

59" 

GS-MAP

10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 
1 

:25,000

http://is2.dm 
.nsw.gov 
. 

au/proxy 

/dipm/gwworks?GWWID=GW1 
05854

6/07/2010



Groundwater 
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AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(tom

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
65247308

Licensed 
(tQ1l)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
65247308

Water 

Bearing 
Zones 

(toRl

no 

detailsDrillers 
Log 

(tQR)

no 

details
Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=GW105854
6/07/2010
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Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 
Glo 

sa[il 

[ 

Print 

Report 
..1 

Document 
Generated 
on 

Tuesday, 
July 

6,2010 

\il!orksJ:>_E21ails 
Site 

Details 
Form 
A 

LicenseQ 

onstrl!ction 
Water 
Be 

ring_2.9Jl.e_!> 
Drillerslco.9.

Work 

Requested 
-- 

GW102779

Works 
Details 
ilimJ

GROUNDWATER 
NUMBER 

GW102779 

L1C-NUM 

1 

OBL 

159455 

AUTHORISED-PURPOSES 
DOMESTIC 
STOCK 

INTENDED-PURPOSES 
DOMESTIC 
STOCK 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Rotary 
Air 

OWNER-TYPE COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
440.00 

YIELD

1999-12-08 150.00 150.00N/A

Site 

Details 
(top)

REGION 

10 
- 

SYDNEY 
SOUTH 
COAST 

RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE NORTHING 

6251499.00 

EASTING 

280409.00 

LATITUDE 

3351’ 
14" 

LONGITUDE 

15037’ 
35" 

GS-MAP

http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWlD=GW102779
6/07/2010



Groundwater 
Works 

Summary

Page 
2 

of3

AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(toJ:

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
LOT11 

DP811925

Licensed 
(tQRJ

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 
11 

811925

Construction 
ItQpJ

Negative 
depths 

indicate 
Above 
Ground 

Level;H-Hole;P-Pipe;OD-Outside 
Diameter; 

IO-lnside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH- 

DEPTH-

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM 

TO 

OD 

ID 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

1

Hole

Hole

0.00

5.30

210

Rotary 
Air

Hole

5.30

150.00
156

Down 
Hole

Hole

Hammer
C: 

0-5.3m;

1

1

Casing

Steel

-0.60

5.40

168.3 

158.7

Driven 
into

HoleScrewed

1

Casing

PVC 

Class 
9

-0.60

71.40

140

and 

Glued;

1

Suspended
in 

Clamps

Water 

Bearing 
Zones 
LtoR)

FROM-

TO-DEPTH 
THICKNESS

ROCK-
S-

D-

TEST-HOLE-

DEPTH

(metres)

(metres)

CAT-

w- 

D- 

YIELD 

DEPTH

(metres)

DESC
L

L

(metres)

119.00

124.00

5.00

0.90

126.00

132.00

138.00

6.00

1.70

140.00

DURATION 
SALINITY

0.50 

440.00 

1.00 

440.00

Drillers 
Log 

(topj

FROM 
TO 

0.00 

3.00 

3.00 

5.00 

5.00 

7.00 

7.00 

10.00 

10.00 

12.00

THICKNESS 
DESC 

3.00 

CLAYS 

2.00 

SHALE 

2.00 

YELLOW 
SIS 

M.G. 

SOFT 

3.00 

SHALE 

2.00 

YELLOW 
SIS 

M.G. 

SOFT

GEO-MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=GW102779
6/07/2010



Groundwater 
Works 

Summary

Page 
3 

on

12.00 

17.00 

5.00 

17.00 

48.00 

31.00 

48.00 

52.00 

4.00 

52.00 

69.00 

17.00 

69.00 

69.10 

0.10 

69.10 

87.00 

17.90 

87.00 

90.00 

3.00 

90.00 

94.00 

4.00 

94.00 

119.00 
25.00 

119.00 
124.00 
5.00 

124.00 
126.00 
2.00 

126.00 
132.00 
6.00 

132.00 
138.00 
6.00 

138.00 
144.00 
6.00 

144.00 
150.00 
6.00

WHITE 
S/S 

M.G 

WHITE 

YELLOW 
M/G 
S/S 

YELLOW 
S/S 

M.G 

SOFT 

L 

T 

GREY 
S/S 

M.G. 

OK. 

GREY 

SHALE 

YELLOW 

IBROWN/S/S 
M.G. 

L 

T 

GREY 
S/S 

M.G 

S/S 

CONGLOMERATE 
L 

T 

GEY 
S/S 

M.G 

WHITE 
GREY 
S/S 

M/G 

QUARTZ 

OK. 

GREY 
S/S 

F/M/G 

L 

T 

GREY 
S/S 

M/G 

WHITE 
S/S 

M/G 

QUARTZ 

WHITE 
S/S 

M.G 

WHITE 
GREY 
S/S 

M.G

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW102779
6/07/2010



Groundwater 
Works 

Summary

Page 
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of2

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossa[)l: 

[ 

Print 

Report 
.1 

Document 
Generated 
on 

Tuesday, 
July 
6, 

2010 

. 

.. 

. 

... 

. 

Works 
D~Q 
!ll. 

fut~J;J_el<ljJ? 
Form 
A 

Licensed. 

CQD_~tm 
tion 

WatelBearlng 
Zones 

Drillers 
Log

Work 

Requested 
-- 

GW105157

Works 
Details 
(top)

GROUNDWATER 
NUMBER 

GW105157 

L1C-NUM 

1 

OBL 

157153 

AUTHORISED-PURPOSES 
IRRIGATION 

INTENDED-PURPOSES 
IRRIGATION 

WORK-TYPE 

Bore 

WORK-STATUS CONSTRUCTION-METHOD OWNER-TYPE COMMENCE-DATE COMPLETION-DATE FINAL-DEPTH 
(metres) 

DRILLED-DEPTH 
(metres) 

CONTRACTOR-NAME DRILLER-NAME PROPERTY GWMA GW-ZONE STANDING-WATER-LEVEL SALINITY 
YIELD

1981-01-01 120.00SMITH0.95

Site 

Details 
ItQru

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
(Unknown) 

NORTHING 

6255870.00 

EASTING 

281042.00 

LATITUDE 

3348’ 
53" 

LONGITUDE 

15038’ 
4" 

GS-MAP

10 
- 

SYDNEY 
SOUTH 
COAST 

212 
- 

HAWKESBURY 
RIVER

9030-3N 56/1 1:25,000 http://is2.dm.nsw.gov.aulproxy/dipm/gwworks?GWWlD=GW1 
05157

6/0712010



Groundwater 
Works 

Summary

Page 
2 

of2

AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(toQl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTlON-LOT-DP 
LT 
5 

DP 

260373

Licensed 
{1QQl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
5260373

Construction 
(tQQ)

Negative 
depths 

indicate 
Above 

Ground 

Level;H~Hole;P-Pipe;OD-Outside 
Diameter; 

ID-Inside 

Diameter;C-Cemented;SL-Slot 
Length;A-Aperture;GS-Grain 

Size;Q-Quantity
DEPTH-

DEPTH-
00 

10 

INTERVAL 
DETAIL

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM

TO

NO 

NO 

CODE 

TYPE 

(metres)

(metres)
(mm) 

(mm)

1

Hole

Hole

0.00

120.00

1

1

Casing

P.v.C.

0.00

0.00

150

Water 

Bearing 

Zones(!QQl

no 

detailsDrillers 
Log 

{toQl

no 

details
Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 

and 

Natural 

Resources 

(DIPNR) 
by 

drillers, 

licensees 
and 

other 

sources. 
The 

DIPNR 
does 
not 

verify 
the 

accuracy 
of 

this 

data. 
The 

data 
is 

presented 
for 

use 
by 

you 
at 

your 
own 

risk. 
You 

should 

consider 
verifying 
this 

data 

before 
relying 
on 
it. 

Professional 

hydrogeological 
advice 

should 
be 

sought 
in 

interpreting 
and 

using 
this 

data. http://is2.dm.nsw.gov.au/proxy/dipm/gwworks?GWWID=GW105157
6/07/2010
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Site Photographs
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Photo 1 - View looking south along existing unsealed track wthin central part of proposed develo,.-nent area

Photo 2 - View looking north-west across Dam 9 at central western part of proposed deveopmeri area

General Site Photographs 

D!!’~~!~1!.!~!!’:!~r:!. Fernhill Estate, West Precinct 

Fairlight Rd, Mulgoa 

CLIENT Cubeic Holdngs PI)’ Ltd

PROJECT 717[6.01

PLATE No

REV 

DATE

e 

3-Aug-l0



I

Photo 3 - View ooking south-west across central eastern part of proposed ooveklpment area near to D,." 10

Photo 4 - View looking north-west across existit>;l Dam 11 to tree line near to ",",stern site brundar)’

General Site Photographs PROJECT 717[6.01

D !!,~~!~!!!!’:!~’::! F ernhill Estate, West Precinct PLATE No ,

Fairlight Rd, Mulgoa REV e

CLIENT Cubeic Holdngs PI)’ Ltd DATE 3-Aug-l0



Photo 5 - Panoramic view looking north from Dam 12 across south-eastern part of proposed development area

r-- r----

Photo 6 - Panoramic view looking north across the central southern part of the proposed development area

Photo 7 - Panoramic view looking south along existing unsealed track in central northern part of proposed 
development area

General Site Photographs 

~!~~~I!!o!?’!~!!!!!! Fernhill Estate, West Precinct 

Fairlight Rd, Mulgoa

PROJECT: 71706.01

PLATE No: 3

REV: B

CLIENT: Cubelic Holdings Pty Ltd DATE: 3-Aug-10
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Sampling Methods

Sampling 
Sampling Is caNled 0lII during <l<illing or test pilling 
to allow engineering examination (and ..botatory 
teslir1g wt>e", reQUired) oIlhe .... Of rod.

[);sturbed sampjes taken during drin..-.g provide 
Information on colour, type. IncIIJsklns and. 

<le!>Md1ng upon !he degree of dislUlba,""" """’" 
information on strength 800 slnJClL.O"e.

Undlsturbed....mpIes are tak"" by p<JShlng a thin- 
walled sampje lube "’10 the sojI and wilhdmwing it 

to obtain 8 sample 01 the ri in a relatively 
lJ~sMbed stale. SUd1 """’pies yield lnlotmalion 

"" struclUm and strength. and are ~ry for 

laboratory <!eterrnlnation 01 shear strength and 

compressHlilily_ Urdsturbe<! sampiing Is genemlly 
eflecli\le MIy In ooheslve soils

TeSI Pits 

Test p<1S are usually exes.aled with a bad<t.oe or 

an excavator, allowing doS examination oIlhe I". 

situ soil ~ ills sale!O ""Ie, inlO the f . The depll1 
of ""cavat"’" 15 limited !<I abool 3 m for a backhoe 

aM up to 6 m for a latgoe ""cava1or. A pote<11>m 

disadvootage of this lrl\leStigation method Is Ihe 

larger area 01 diste>rber.oe to the ..Ie.

Large Diameter Augers 
BoreI>oIes can be drilled using a rotating plate or 

soon spiral auger. ~Iy 300 IM1 <It larger in 

diameter """,manly mounted M a standard piling 

"11_ The cutlings are returned to Ihe surface at 
InleNals (~nerally oot more than 0.5 m) 8fId are 

disturbed but usually urdlanged in moisture 

content klentillcatiM 01 soil strata Is geoomlIy 
much more reliable than with contintJOUs spi<!II 

fl>gn! 8LJ9"<S. and Is usuali)’ supplemented by 
occasional undislurt>ed tube sample.

Conlinuous Spiral Flighl Augers 
The borehole Is ad’.anced using 9(). 1 15 mm 

diameter contlnoous spiral ftig11 acog.e<s whld> are 
wilP>dra"", a1 IntelVals 10 allow sampling Of tn.silU 

tesling. Thlo 10 8 re1allv..y economical means of 

dlillir>g In clays and sands at>ov<o the wale< table. 

Samples are relumed to !he ",,>rface, Of may be 

collected aIler withdrawal of the ""9’" ftights, but 

the~ are disturbed and may be mLxed with sods 
from !he sides 01 the hoko. Information from !he 

d~1Iing (as disllnc! from specifIC sampling by SPTs 

0( undisturbed samples) is of re1alivel~ low

R~."., ,-:-!J.r~~r, r;::.
(

reliabMy, d"" to the f’e<1’KIUOjing, possible mlling 
0( s en<>g of samples by groundwater,

Non-core Rotary Drilling 
The borehoko Is ad\l8l’lCed t>S r>g a rotary bit. with 

wate< 0( drilling mud be<ng pumped down the drill 
rod. and returned up the annulus. carrying lhe drill 

cutUngs. major dlanges In slra~fIcation can 

be oolermined from the cutUngs, togell\er wilh 

some Information from the rate of penetralioo 
Where dr1tling mud Is used tills can mask the 

cuttings and reliable Iden~fIcation 10 01’11)1 possible 
from seperate sampllr>g sod1 as SPTs

Continuous Core Drilling 
A conlinuous core sampko eM be _ using a 
diamond tipped <Xl<e be......, usuatfy with a 50 mm 
inlemal diamele<. PmYIded full core re<:oVe<)’ 10 

_ed (whld> Is not always f ibkl In ...",k 

rocks and granular sods), thlo technkl"" ~ a 

very reliable melhod of InvestiQalioo

Standard Penetration Tnts 

Staooard penelfation tests (SPT) are used es a 

means of esbmating the densil~ 0( strengtl1 01 soils 

and als<> of obtaining e rela\ et)’ undisturbed 

sample The lesl f"OCedure 10 desa1bed In 

Australian Staooard 1289. Methods of Testing 
Soils 10( Engtneenng Purposes _ TesI6.3. I.

The lesllo carried OUlln e borehole by dn.ir>g e 50 

mm diameter split sample tube under !he Impact of 

a 63 kg Mmmer with a free fall 01 760 mm. It 10 

normal lor the lube to be dn.en in three 

successr.e 150 mm increments end !he ’N’ .at"" 

10 taken as lhe number of blows lor lhe IaSI 300 

mm. In dense sands, very Mrd clays 0( _ak 

rock, the ruQ 450 mm penelfation may not be 

practicable and the tesllo disconlinued.

The lesl results are reponed In the IoIk>YMg form, 

. In lhe cas.e where full penetratioo is obtained 
.,;!h successive blow counts fO( each 150 mm 

01, say, 4, 6 and 7 as:

4.6,7 

N=t3 

. In the case wtIere the test is discontinued 

belore the full penetration depth. say after t 5 
blows lor the frrsl 150 mm and 30 blows lor 

the ",,",40 mm as,

15.30140 mm

JoJy2010



Sampling Methods

The res<Jlts 01 !he SPT lests can be related 

empirically to the engineering ~ 01 !tie 
-

Dynamic Cone Penetrometer Tests I 

Perth Sand Penetrometer Tnts 

Dynamic penelrome’", tests (DCP ’" PSP> are 
carried out by dIMng 8 _tOO rod into the groo..nd 
IJslng a standard ~hl of hammer fallUlg a 

spedIied dlstal’lOfl. As lhe rod penetrate;; !he soil 

the number 01 -. reqo.>red to penetrate earn 

~ 150 mm deplt1 are~. Normally 
the<<! " a depl!1limilation 0/ 1.2 m, but INs may be 

extended In ce<Iain conditions by !he use 0/ 
extension rods. Two types 01 penetrometer are 

COII"".Y used 

. f’ilrtt. .,,,..,. penetromel"’. 8 16 mm diameter 

flat ended rod "d"""" using 8 9 kg hammer 

~ 600 mm (AS 1289. Test 6,3.3). This 

test was dev<!ioped lor testing lhe density 0/ 

sands and " ll’I3inly used in graootar soils aM 

Ming. 

o Corte penetmmeter . 8 16 mm diamel’" rod 

....111 8 20 mm diamel’" """" end " d""",,, 

~ng 8 9 kg hammer dropping 510 mm (AS 
1289, Tesl 6.3.2) This test was developed 

1niIla1~ lor p"oement s.ubgroo.. ilwesbgations, 
and ""","at""", of the test ""uIIs wiII1 

california Bearing Ratio have been put>Nsl"!ed 

by .arious rood aultlotities.

JoJy2010



Rock Descriptions
I-.~,.~r:’’’’’ r," 
lr’’’’’( -tlr ! .If IIV--,,’..r~

t

Rock Strength 
Rock strength is defined by the Poiri Load Strength Index (Is",r) and refers to the stroogth of the rock 
substance and not the strength of the overall rock mass, v.hich ma’y be considerab~ ...aker due to defects 
The test procedlSe is described bJ’ Australian St,.,dard 4133.4.1 - 1993. The terms used to describe rock 

stroogth are as folio"",

Term Abbreviation P int Load Ime. Appro. Unconfined

Is.:",r~ Co~ressive Strength M"a’

Extreme~ low a 4].03 <0.6

Very low "’- 003-0.1 0.6 - 2

low I 0.1-0.3 "

Madium M 0.3-1.0 , ’"

High ~ " "’ffi

Very high ’M 3 - 10 ffi. ̂ "

Extreme~ high ’" om o^"

. Assumes a ratio 01 .c1J:l or Ut.;o; to Is.:W

Degree of Weathering 
The degree ofweathern9 of rock is class tied as follows

"~ Abbreviation Deser"tio"

Extreme~ weathered ew Rock subst,.,ce has soil properties, i.e. it can be rermulded
and class tied as a soil but the textlSe of the or..inal rock is
stil evidoot

Highly",eathe<ed KW Lirmnite staining oc bleaching affects whole "’oc,

substance and other signs of deco"llositon are evident

Porosly and stroogth may be alered as a result of iron

leaching or d~g~tion. CololS and strength of orig"al freshrock IS not reco nlSable

Moderately MW &airing and discolouration of rock substance has taken
weathered place

Slightly weathered ~W Rock substance is slightly discoloured but shows Iltle or no
change of strength from fresh rock

Fresh stained h Rock su~ns~a(nce unaffected by weathering 00’ sta"ing
Y1Slble alon defects

Fresh " No signs of decomposition or staining

Degree of Fracturing 
The folo.,;ng classtication applies to the spacing of natural fractures in diarmnd dril cores It includes 

bedding plane partings,joirts and other defects, but excudes driling breaks

"~ 

Fra manted 

Hi hi Fractured 

ractlSed 

Slightly Fractured 

Unbroken

Description 
Fra ments of <20 mm 

Core len ths of2G-40 mm wth soma fra mants 

ore lengths of 4 mm wlh soma shetter and longer sections 

Core lengths of2C 1COJ mm ",th some shorter and loner sections 

Core len ths rmstly > lCOJ rrrn

-’.Jy2010



Rock Descriptions

Rock Quality Designation 
The <It>8lit)l 01 the oored rod< coo be measured ""in9!he Rock Oualit~ Designation (ROO) index. defined 

M’

ROO"’_ CIImu!ative !e00lh of ’$O!Jnd’ core sections ~ 100 rom kloo 

lO!aI drilled ""’9Ih o! section being assessed

_e ’sound’ rode " as...,.sed 10 be rock of low s!,er>glh or better. Too ROD a~i... only to natural 
fractures. 111M 00ffI 0; broken by dri~ing or handling (i.e. driNing breaks) then the broken pieces...e fined 

bad< !OQe!her and are no! included in the C1IOou",tion 0/ ROD.

Stratification Spacing 
For sedimenlal’)’ fOct. the ~ terms may be >JSed 10 desctlOe !he spacing of bedding Pa.1 ’IW

,~ 

Thll’lly ..minated 

l"",inated 

, -~ 

Thll’llbedded 

Medium bedded 

Th<><Jybedded 

, -~

Sej)aration of SlratifocaliM PIa""" 

<,~ 

6mmto20mm 

2Ommto60mm 

60 mm to 0.2 m 

0.2 m to 0.6 m 

O.6mto2m 

> ’m

JoJy2010



Soil Descriptions
..

Doscription and Classification Methods 
The meItIods of desaiptioo and dassifica!"", of 

ooIIs and rcd<s used In thI. ~ "’" _ "" 

Austtahan Standard AS 1726, Geoled’H’llcal Site 

Invesbgations Code In general. !he descriptions 
Indude strength Of doosrty, coIoor. structure, ~ 

0( rod<. type and muolorls.

Soil Types 
SM types are described aocording to Ihe 

predominant pa~ide size, qualified by the g<adlng 
01 other particles pre.enl’

, 

-, 

~ 

Graoel 

~ 

~ 

~,

Particle olze mm 

>~ 

63.200 

2.36.63 

0.075.2.36 

OJI02.0.075 

<0.1102

The oar><! and gm’olel sizes can be luntIe, 

sut>diYided as loIk>w5:

, 

Coarse "’..,.,. 

Medium ravel 

Fine ",..eI 

~~OO 

Medium sand 

Fine sand

Particle size mm 

m.~ 

,.m 

2,36.6 

0,6.2.36 

0.2.0,6 

0.075.0,2

The proponions of S ary constituents of soils 

are <lesaibed as;

,~ ~m

~ -,Clay (60%):~
Sand 40%

M ~ 2Q.35’4 Sandy Clay

Slightly 12.20% Slighlly Sandy
Co,

With some 5_12% Clay I’oi!h some

~OO

With a trace 0/ 0_5% Clay with a trace

.~OO

........- ~ n._ ’n..,:; r"-1’r:....l}n ~~Jr.1r .,u,j

(

Definitions 01 gradir loons us.ed a....’ 

. W.,. graded . a ~ repres.eruation 01 all 

particle w:es 

. Poorty graded . an ">< or <lefidency 01 

particular oil"" ,.;thll1 Ihe specifJed "’’’9’’ 

. Uniformt;’ gr_ . an exce.s 01 a pal1ioJla’ 

particle o.1z" 

. Gap graded . a de1\c1ency 01 a particular 

particle sire _ !tie range

Cohesive Solis 

Cohesive soils. such as clays, are classified on the 
basis of undrained sMear strengll1. The slIMgIh 

may be measured by II’IboraIoIy testing. 0( 

estimated by tiel<! tests 0( oogineering 
e...mlMtion. The strength tenns are defir>ed as 
~.

-Abbrevialion ~,-

shear strength
{!<Pa)

,- ~ <"

~ , 12.25

,~ , 25.50

Stirr .50.100

,stiff ~, 100.200

".m ,>~

Cohesion less Soils 

Cohesion~ss soils, sL>Ch as clean sands, are 

ctassifled on the bas", of ~alrve den..ly. generally 
!rom the results 01 Slandard penetration tests 

(SPT). cone penettation tests (CPT) 0( dynamk 
penetrometers (PSP) The relative density terms 

are gI\te11 beo.w’

Relative Abbreviabon SPTN =",
Doosity ~,~ I~a~:\""
Veryloose ,~ <,

- , 4.10 , .,

Medium ~ 10.30 5 . 15

-~

~~ .~.~ 15.25

’’’’’ ~ >~ >"

-~

JoJy20tO



Soil Descriptions

Soil Origin 
It is ofIe!1 difflaJlt !<I accurately del"""",, the orIglt1 
01 a soil. Soils can generany be class<fled"",’ 

. Re..idual soil _ de<1ved from io’>-5i1u wealtief1ng 
01 too unde~ying rod<: 

. Transponed soils . formed """""""’" ~se 

and tran."..,ed by naUJre to the site; Of 

. Filling . ~ by man

Tra""l""led .oMs may be further subdivided into’ 

. All<Mum _ river <Iej>osits 

. l3cus1line . lake doe!><>Sit. 

. AeolIan . .,.;nd dej>os<ts 

. Unoral . beach Oeposits 

. EslUafine . tidal ....er dej>osits 

. T ahJs . scree 0< coarse ooIIU’YIom 

. ffio!>ewash 0< CoIIwkJm trar.sported 

downslope by I)f8vity assisted by water. 

Often ~s angular rod< fragments and 

--,

JoJy2010



Symbols & Abbreviations

Introduction 

These ""1<,,, surrwnarise abbre""tions commonly 
IJM!d on b<>eI"IoIe <>gs and test pi! reports.

Drilling Or Excavation Methods 
C Core DriIkng 
R Rotarydroling 
SFA SpIral night a..gers 
NMlC Diamond oore. 52 mm dia 

NQ Diamond oore. 47 mm dill 

HQ Diamond core . 63 mm dill 

PO Diamond oore .111 mm dia

Waler 

t> Water S""!’ 

Y Water level

Sampling and Testing 
A AlJ9"1’ sa mpIe 
B Bulk sample 
o D/sturbed sample 
E Environmental S8ITIl’Ie 
U", Undisturbed tube sample (5Omm) 
W Wate, sample 

P!’ pede! f rometer (1<1’8) 
PIO Photo ionisalkln <le!ector 

PL Point load slrenglh 1s(50) MPa 
S Standard Penelfation Test 

V ShM’ vane (kPa)

Description of Defects in Rock 
TII<! abbreviated desaiptions 01 the defects should 

be In th<! following oolet: Depl/1, TYI"’. Dnen!alion. 

Coatir.g. SMI"’. RoogMess and 0Ihe<. 0IiI1;"g 
and handling break. ...." 001 usuali)’ inc:kJded on 

~."

DflIK! Type 
B Be Orig plane 
Cs Clay seam 
0" Cleavage 
Cz Crus""" zone 

Os DecomIX>S"d seam 

F Faull 

, -, 

Lam lamina""" 

PI Parting 
Sz Sheared Zone 

V V"i<1

~rr-1:neY~

Orlentldlon 

The lndiMtion 01 <leleelS is a~ays measured from 

!tie perpend""’lar to !tie cote axis.

h horizon.... 

" "Mical 

sh sub-hooizontal 

." sub-YefIicaI

Coating or InMlng Term 
00 ~M 

co roating 
M _~ 

in! InfiUed 

stn stained 

~ tight 
~ -,

CoMIng Descriptor 
ca calcite 

cbs carbonaceous 

" , 
Ie iron oxJde 

rM manganese 

sn silly

SlIa"" 

~ 

. 

. 

" 

""

~- 

...,~, 

..~ 

,,- 
"-."

Roughness 
~ -~ 

ro "’"’" 
51 sli<:kenslded 

= ~ 

’If 0""1 rough

~M’ 

. 
~ 

’"

fTaogmented 
~ 

’"~

(

JoJy2010



Symbols & Abbreviations

General

Graphic Symbols for Soil and Rock

- 
~ 
~ 

~ j 
~
Soils

~
IfTTTl 
If..iJ..JJ 

~
V 
~ 
I777l 
cLLLJ 

~ 
r777l 
~ 

m 
m 
[]] 
EZJ
V’:;~;] /. /, /; 

1::::: :1 
~ 
~ 
~ 

~

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

~~~ Talus

Sedimentary Rocks 

~ Boulder conglomerate 
~ ~ Conglomerate 

~f .:t@J Conglomeratic sandstone 

[:::::::::::1 Sandstone 

I: .: .’ j Siltstone 

~ Laminite 

~=3=3=3=~ Mudstone, claystone, shale 

_ Coal 

~ Limestone

Metamorphic Rocks 

r:::::] Slate, phyllite, schist 

~ 
Gneiss 
~ 

D Quartzite

Igneous Rocks 

~ ;- : ;- :J Granite 

~ Dolerite, basalt, andesite 
~ 

Dacite, epidote ~ 
f7\7\7I 
~ Tuff, 

breccia 

Q Porphyry

JJly 2010



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 
LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
192.5 
AHD 
PIT 
No: 
1 

EASTING: 

278381 

PROJECT 
No: 

71706 

NORTHING: 
6253145 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
90"/-- 

SHEET 
1 

OF 
1

Description

.Q

Sampling 
& 

In 

Situ 

Testing

2

...J 

Depth

"0>

.

Dynamic 

Penetrometer 
Test

" 

(m)

of

0.0

.

%

~

(blows 
per 

150mm)

~-’

0.

Results 
&

0.

E

Strata

<9

~

.

Comments

’.’

0

rn

5

15

20

’"

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

Yj,I

r:

rootlets, 
damp

vyv,

D

0.25

Yy/A

~

0.45

rt1

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 

orange 
brown 

silty 

clay,

D

0.5

medium 
to 

high 

plasticity

WJ

r

,

WJ
D

1.0

1

1.1 
m: 

mottled 
red 

brown 
and 

grey

~

.

~

1.6

Iy

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
highly

--

weathered, 
grey 

shale 
with 

some 

ironstone 
bands

------------------

2

--
D

2.0

2

----------------------------

.

----------------------------------

3

3

--
D

3.0

--------------------------

.

----

.

----------------------------

,

,

--

4

4.0

Pit 

discontinued 
at 

4.0m

- 

target 
depth 

reached

~

,

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
observed 

REMARKS: 
Survey 
levels 
laken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

181 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionisafion 
detector

Initials:
12C

B

Bulk 

sample

S 

Standard 
penetrat10n 
tast

U,

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V 

Shear 
Vane 

(kPa)

Dale: 
::s 

.%. 
\Q

C

Core 

drilling

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment- 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
189.5 
AHD 
PIT 
No: 
2 

EASTING: 

278418 

PROJECT 
No: 

71706 

NORTHING: 
6253277 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

j

..J 

Depth

:.20)

Dynamic 

Penetrometer 
Test

of

0.0

,s

m

0: 

(m)

~--J

m

"-

Results 
&

(blows 
per 

Omm)

a.

a.

E

Strata

(!)

f=’

m

ro

Comments

"

U)

5

10

15

"

TOPSOIL 
- 

finn, 
dark 

brown, 
silty 

clay 
with 

some

%

:

:

rootlets, 
damp

:

D

0.25

0.37

SILTY 
CLAY 
- 

stiff, 

orange 
brown 
silty 

clay, 
low 
to

~
f--
0.4

.

medium 
plasticity

B

0.5

f$
J--!2-
0.6

1

~

1

~

~

~~

:

~

2

2.0

’X

2

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered 
I

--

grey 

shale 
with 

some 

ironstone 
banding

----------------------

~

----

:

----

:

------

:

3

--

3

--------------------------

~

-----------------------------~

:

:

4

4.0

Pit 

discontinued 
at 

4.0m

:

- 

target 
depth 

reached

:

.

I

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetromeler 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionlsation 
deteclor

InitjaIS:~

B

Bulk 

sample

S

Standard 

penetration 
last

t!;

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
Is(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Dala: 

~.%..\O

C

Core 

drilling

Water 
seep 

’Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
189.0 
AHD 
PIT 
No: 
3 

EASTING: 

278591 

PROJECT 
No: 

71706 

NORTHING: 
6253273 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
9001_ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

2

:20)

Dynamic 

Penetrometer 
Test

...J 

Depth

of

0.0

.

~

"*-

~

(blows 
per 

150mm)

" 

(m)

~...J

a.

E

Results 
&

(’)

~

w

Comments

Strata

f-

a

ro

5

10

20

m

’"

~

TOPSOIL 
- 

firm, 

dark. 

brown, 
silty 
clay 
with 

some

~

rootlets, 
damp

0.23

SILTY 
CLAY 
- 

stiff 
to 

hard, 

orange 
brown 
silty 

clay, 
high

~
D

0.25

:

plasticity

[
D

0.5

l--
0.6

pp>400kPa

’-

~
U~

r

- 

mottled 
orange 
brown 
and 

grey 
from 

O.8m

I--
0.87

: 

~

~ 

1

~
D

1.0

1

~~~

1.8

SHALE/SILTSTONE 
- 

extremely 
low 
to 

very 
low

I-
F"-
. 

-

strength, 
grey 
and 

orange 
brown 

shale/siltstone 
with

F"-
1-

~ 

2

some 

ironstone 
banding

t==-
. 

-

D

2.D

2

t==-t==-
1-

:--

.-

:--

1-
:-:.
. 

-

:-:.

1-
:-:.
. 

-

:--

1-
:::;-

-.--
. 

--.-

~ 

3

1-

D

3.D

3

. 

-

t==-
1-

:-:.
. 

-

- 

high 

strength 
ironstone 

band

FCC

1-
~
. 

-

:

1-

3.4

Pit 

discontinued 
at 

304m

3.4

:

- 

practical 
refusal 
on 

ironstone 
band

:

~ 

4

4

:

~

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

181 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionlsalion 
detector

Initials:

<2..c

B

Sulk 

sample

S

Standard 
penetration 
test

U,

Tube 

sample 
(x 

mm 

dia.)

PL

Polntloar:l 
strength 
15(50) 
MPa

W

Waler 
sample

V

Shear 
Vane 

(kPa)

Dale: 

..3:.~. 
\0

C

Core 

drilling

"

Waler 
seep 

! 

Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
196.0 
AHD 
PIT 

No: 
4 

EASTING: 

278776 

PROJECT 
No: 

71706 

NORTHING: 
6253233 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
9001__ 

SHEET 
1 

OF 
1

-’I 

Depth 
0: 

(m)

Description of Strata 

TOPSOIL 
- 

stiff, 

dark 

brown, 
silty 

clay 
with 

some 

rootlets 
~ .<1 ~’" 0.0 

. 

f!!....s 
t’l

0.35

SILTY 
CLAY 
~ 

stiff 
to 

very 
stiff, 

moUled 
red 

brown 
and 

grey 
silty 

clay, 
low 
to 

medium 
plasticity

::::~D

0.85

SHALE 
- 

medium 
strength, 

slightly 

weathered 
to 

fresh, 

grey 

shale

~J-1

Sampling 
& 

In 

Situ 

Testing

m

~

~

Results 
&

0.

E

~

m

Comments

0

.’"

0

0.25

0

0.5

JI

Dynamic 

Penetrometer 
Test

(blows 
per 

150mm)

5

10

15

20

>

1

1.1

Pit 

discontinued 
at 

1.1 
m 

- 

refusal 
in 

medium 
strength 
shale

1.0

~H-2~f-3

23

~~4 

I 

I 

I 

I 

I 

I 

L

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

!&1 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lonisation 
detector

Initials: 

Rc

B

Bulk 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

dla,)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

35s. 
1"0

C

Core 

drilling

Water 
seep 

J 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment 
- 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
LId 

land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
195.0 
AHD 
PIT 
No: 
5 

EASTING: 

278892 

PROJECT 
No: 

71706 

NORTHING: 
6253156 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
90’1-- 

SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

-l 

Depth

:EO)

.’B

Dynamic 

Penetrometer 
Test

of

0.0

~

W

’" 

1m)

f’!...J

w

Q.

Results 
&

~

(brows 
per 

150mm)

Q.

E

Strata

(9

~

w

rn

Comments

~

0

"’

5

10

15

"

~

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

~
~

0.0

,

rootlets, 
damp

0.1

r

D

0.25

,

0.4

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

mottled 
red 

brown 
and

~

0.4

f-~-
0.5

grey. 
silty 

clay, 

medium 
to 

high 

plasticity

D

~

f

tt

D..

I 

I

* 

1

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
highly 
to

--
D

1.0

1

moderately 
weathered, 

grey 

shale 
with 

some 

ironstone
----

bands

-------:::---:::---:::~:;---:::--:...:::

1.6m: 

medium 
to 

high 

strength

---:::

:

--...::::--...::::--:.;::--:.;::

~ 

2

--...::::-:-:::
D

2.0

2

,

,

2.1

Pit 

discontinued 
at 

2.1 
m

:

- 

practical 
refusal 
in 

medium 
to 

high 

strength 
shale

fl 

3

3

~ 

4

4

:

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

!8! 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionisatlon 
detector

Initials: 

.R.c

B

Bulk 

sample

S

Standard 

penetration 
test

~

Tube 

sample 
(x: 

mm 

die.)

PL

Point 
load 

strength 
Is(50) 
MPa

Water 

sample

V

Shear 
Vane 

(kPa)

Dole, 

3.’ 
.lo

c

Core 

drilling

Water 
seep 

I 

Water 
Jeval

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 

LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
181.0 
AHD 
PIT 
No: 
6 

EASTING: 

279079 

PROJECT 
No: 

71706 

NORTHING: 
6253239 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
900/.. 

SHEET 
1 

OF 
1

Description

.~

Sampling 
& 

In 

Situ 

Testing

..J 

Depth

-Co>

~

2

Dynamic 

Penetrometer 
Test

c:: 

(m)

of

0.0

%

~

(blows 
per 

150mm)

e!-’

Co

E

Results 
&

C!l

~

Comments

Strata

0

ro

5

10

15

-

<J)

-

TOPSOIL 
- 

stiff, 
dark 

brown, 
silly 
clay 
with 

some

~

. 

l

rootlets. 
damp

]

Yd
0

0.25

0.3

SILTY 
CLAY 
- 

stiff, 
red 

brown 
silty 

clay, 
low 
to 

medium
~

plasticity

0

0.5

~

r-

.

~

0.95

~ 

1

SHALE 
- 

extremely 
[ow 

strength, 
extremely 

weathered,
--
0

1.0

1

grey 

shale 
with 
a 

trace 
of 

orange 
brown 
silty 
clay

------------

- 

medium 
strength, 

slightly 

weathered 
from 

1.2m

--------

1.’

-

1.4

Pit 

discontinued 
at 

1.4m

- 

practical 
refusal 
in 

medium 
strength 
shale

~ 

2

2

3

3

.

~ 

4

.

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

~ 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PlD 

Photo 

Jonisation 
detector

Initials: 

Qc

B

Bulk 

sample

S

Standard 

penetration 
test

U,

Tube 

sample 
(x 

mm 

dla.)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

O,t,. 
.3 

.’&’. 
10

c

Corednlling

~

Water 
seep 

"’ 

Water 
lave!

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
190.5 
AHD 
PIT 

No: 
7 

EASTING: 

278920 

PROJECT 
No: 

71706 

NORTHING: 
6253280 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

u

Sampling 
& 

In 

Situ 

Testing

-l 

Depth

:EO)

I

Dynamic 

Penetrometer 
Test

of

0.0

~

.

0: 

(m)

~-’

.

Co

Results 
&

(blows 
per 

Omm)

Co

E

(9

(::

.

Comments

Strata

e

.

5

15

20

Vi

TOPSOIL 
w 

firm, 
dark 

brown, 
silty 
clay 
with 

some

~
I/J

rootlets, 
damp

)(
I/.
/"

D

0.25

It
Y

0.41

0.4

~

SILTY 
CLAY 
- 

stiff, 

mottled 
red 

brown 
and 

grey, 
silty

~
B

0.5

clay, 
[ow 
to 

medium 
plasticity

~
W4

0.6

I--
0.8

~
~
0.9

1

1

~

1.35

I~

,

1.4

\~HALE 
- 

medium 
strength, 

slightly 

weathered, 
grey

/

,

E

shalePit 

discontinued 
at 

1.4m

- 

refusal 
on 

medium 
strength 
shale

2

2

~

3

3

~

4

4

~

,

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials: 

.Rct

B

Bulk 

sample

S

Standard 
penetration 
test

U,

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date:3~.’O

C

Core 

drilling

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
180.5 
AHD 
PIT 
No: 
8 

EASTING: 

279045 

PROJECT 
No: 

71706 

NORTHING: 
6253429 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

..J 

Depth

:. 

C)

2

Dynamic 

Penetrometer 
Test

of

"-0

"

0: 

(m)

!’!..J

.

"

Results 
&

~

(blows 
per 

150mm)

~

~

E

Strata

(’)

,!"

.

Comments

5

0

ro

10

’"

TOPSOIL 
- 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

~

:

rootlets, 
damp

~
0

0.25

[

a.’

.

SILTY 
ClAY 
- 

stiff, 
red 

brown, 
silty 

clay 
with 
a 

trace 
of

~

rootlets, 
medium 

plasticity

0

0.5

~

!(

1

~
0

1.0

1

- 

mottled 
red 

brown 
and 

grey, 
with 
a 

trace 
of 

ironstone
~

:

"

rf1

1.6

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
extremely

--

weathered, 
grey 

shale

--------

2

--
0

2.0

2

--------

:

--------------

"

--------------

2.9m: 
low 
to 

medium 
strength, 

slightly 

weathered

--

3

--

3

3.1

--

:

3.1

:

Pit 

discontinued 
at 

3.1 
m

:

- 

practical 
refusal 
on 

medium 
strength 
shale

"

4

.

~

~

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

181 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PIO 

Photo 

!anisation 
detector

Initials: 

.Qc

B

Bulk 

sample

S

Standard 
penetration 
lest

U.

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
15(50) 
MPa

W

Waler 
sample

V

ShaarVane 
(kPa)

Date: 
~. 

.IC

C

Core 

drilling

"

Walerseep 

"Waterlevel

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
185.5 
AHD 
PIT 
No: 
9 

EASTING: 

278556 

PROJECT 
No: 

71706 

NORTHING: 
6253390 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
90./-- 

SHEET 
1 

OF 
1

Description

.<1

Sampling 
& 

In 

Situ 

Testing

I

..J 

Depth

.co>

m

Dynamic 

Penetrometer 
Test

<r 

(m)

of

0.0

m

K

C.

(blows 
per 

150mm)

I!!...J

"-

E

Results 
&

Strata

<!>

~

m

Comments

l-

e

.

10

15

20

UJ

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets,

W

,

humid 
10 

damp

0.2

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 

orange 
brown 

silty 

clay,

~
D

0.25

S

low 
to 

medium 
plasticity

.

~
D

0.5

- 

some 

ironstone 
banding 

from 
O.5m

~

,

~

1

~
D

1.D

1

~

1.3

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,

,

--

grey 

shale

--

,

----

.

--------

- 

ironstone 
bands 

between 
1.6m 
and 

2.5m

--------

D

2.D

2

2

----------------

.

2.6

-

~ANDSTONE 
-low 
to 

medium 
strength, 

moderately
. 

. 

.

,

2.7

weathered, 
fine 

grained 

sandstone

/

2.7

,

Pit 

discontinued 
at 

2.7m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

3

3

,

~

4

4

~RIG: 

Case 
56 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

I8 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials: 

{’2.t..b

B

8ulksample

S 

Standard 
penetraUofl 
test

~

Tube 

sample 
(x 

mm 

dla.)

PL 

Point 
load 

strength 
15(50) 
MPa

Water 

sample

V 

Shear 
Vane 

(kPa)

D,te, 
.3 

Z. 
to

c

Core 

drilling

C> 

Water 
seep 

’! 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
189.0 
AHD 
PIT 

No: 
10 

EASTING: 

278815 

PROJECT 
No: 

71706 

NORTHING: 
6253493 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
90’/-- 

SHEET 
1 

OF 
1

-’I 

Depth 
’" 

(m)

Dynamic 

Penetrometer 
Test 

(blows 
per 

150mm)

E o E 

0-1 
0.5 

o

Description of Strata 

TOPSOIL 
- 

firm 
to 

stiff, 

dark. 

brown, 
silty 
clay 
with 

some 

rootlets, 
damp

.2 .cO) 0.0 ~...J 
(’)

0.39

SILTY 
CLAY 
- 

soft 
to 

firm, 

mottled 
red 

brown 
and 

grey, 

silty 

clay 
with 
a 

trace 
of 

ironstone 
gravel, 

medium 
to 

high 

plasticity

~1-1

1.61.8

SHALE 
-low 
to 

medium 
strength, 

slightly 

weathered, 

shale Pit 

discontinued 
at 

1.8m 

- 

refusal 
on 

medium 
strength 
shale

S!1-2

Sampling 
& 

In 

Situ 

Testing

2 ~

~

~ o 0.0’ 0.1

. I U)

20

Results 
& 

Comments

5

10

15

0.250.4

[

1.0

I

>

0+1.8

2

~l3 

I 

I 

I 

I 

I 

I 

f 

3

~1-4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

[8J 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

!nitials; 

i2c&

8

Bulk 

sample

5

Standard 

penetration 
lesl

~

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
Is(50) 
MPa

Waler 
sample

V

Shear 
Vane 
(k 

a)

Date: 

S.~_,o

C

Core 

drilling

.

Water 
seep 

f 

Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 

LId 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
186.0 
AHD 
PIT 
No: 
11 

EASTING: 

278939 

PROJECT 
No: 

71706 

NORTHING: 
6253518 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:.cO)

]I

Dynamic 

Penetrometer 
Test

of

0.0

’"

" 

(m)

f’!...J

’"

%

c.

Results 
&

~

(blows 
per 

Omm)

a.

E

Strata

t!)

~

’"

Comments

Cl

ro

10

15

20

.

’"

-

TOPSOIL 
- 

firm 
to 

stiff, 
dark 

brown, 
silty 

clay 
with 

some

~

rootlets, 
damp

:

i/J"j
f---
0.2

E

V)..}

0.3

0.39

0.4

SILTY 
CLAY 
- 

very 
stiff, 

orange 
brown, 
silty 

clay 
with 
a

~
E

trace 
of 

ironstone 
gravel, 

medium 
plasticity

f- 

-

0.5

0.’

rt

~ 

1

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--
D

1.0

1

grey 

shale 
with 

some 

orange 
brown 
silty 
clay 

seams

----------

1.3m: 

medium 
strength

--------

1.5

Pit 

discontinued 
at 

1.5m

- 

refusal 
on 

medium 
strength 
shale

2

2

~ 

3

3

~ 

4

4

:

:

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

f,)O 

~~~~\6~~:~~d!r~~r;a)

D

Oisturbed 
sample

Initials: 

[!c.

B

Bulk 

sample

S 

Standard 
penetration 
test

U.

Tube 

sample 
{x 

mm 

dla.}

PL 

Point 
load 

strength 
ts{50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

{kPa}

Dale: 
3 

.~ 
~ 

lO

c

Core 

drilling

Water 
seep 

I’ 

Water 
leve!

~

Douglas 
Partners 

Geotechnics 
- 

Environment- 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 
LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
174.5 
AHD 
PIT 
No: 
12 

EASTING: 

279174 

PROJECT 
No: 

71706 

NORTHING: 
6253552 

DATE: 

19/4/2010 

DIP/AZIMUTH: 
90’/-- 

SHEET 
1 

OF 
1

Description

."

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

.c",

2

Dynamic 

Penetrometer 
Test

of

0.0

a: 

(m)

e!--’

~

0-

Results 
&

~

(blows 
per 

150mm)

0-

E

Strata

<9

~

.

Comments

"

a

ro

5

10

20

’"

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 

clay 
with 

some

n

:

:

:

rootlets, 
damp

~

0

0.25

0.33

SILTY 
CLAY 
- 

very 
stiff, 

mottled 
orange 
brown 
and 

grey

~

~

silty 

clay, 

medium 
to 

high 

plasticity

0

0.5

:

WJ
-
0.6

pp>400kPa

’-

u~

0.8

’-

0.77

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
----=

grey 

shale 
with 
a 

trace 
of 

orange 
brown 

silty 
clay

----=

1

----=

1

----=----=----=----=----=--

S

--_-::--_-::--_-::

1.7

1.6m: 
low 
to 

medium 
strength

--_-::

:

Pit 

discontinued 
at 

1.7m

:

- 

practical 
refusal 
on 

medium 
strength 
shale

:

2

2

:

f’

3

3

,

4

4

~RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

D 

Sand 

Penetrometer 
AS1289.6.3.3 

!8l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pockat 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionisation 
detector

Initials: 

Qc

8

Bulk 

sample

5 

Standard 

penetration 
test

U,

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
15(50) 
MPa

W

Water 

samplli1

V

Shear 
Vane 

(kPa)

0"0: 
5. 

’t". 
LO

c

Core 

drilling

.

Water 
seep 

~

Water 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment- 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: lOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
lEVEL: 
184.5 
AHD 
PIT 
No: 
13 

EASTING: 

278656 

PROJECT 
No: 

71706 

NORTHING: 
6253547 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
90’/_ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

..J 

Depth

:2 

OJ

2

Dynamic 

Penetrometer 
Test

of

0.0

" 

(m)

e!...J

’[

0.

Results 
&

~

(blows 
per 

150mm)

0.

E

Strata

<9

~

Comments

0

’"

5

10

15

20

"’

TOPSOIL 
- 

soft 
to 

firm, 
dark 

brown, 
silty 
clay 
with 

some

~

J 

.

.

rootlets, 
damp

’E-
0.2

[

0.31

0.3

SILTY 
CLAY 
- 

very 
stiff, 

orange 
brown, 
silty 
clay 
with

~
I--
0.4

.

some 

ironstone 
gravel

~
0.5

~~

"

1

’~

1

1.1

SANDSTONE 
-low 

strength, 
extremely 

weathered,

grey, 
fine 

grained 

sandstone

.

. 

.

2

2.0

- 

Jow 
to 

medium 
strength

. 

.

Pit 

discontinued 
at 

2.0m

.

- 

practical 
refusal 
on 

medium 
strength 

sandstone

.

.

3

3

~

4

4

~

:

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

[gI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

Inillals: 

{2c

0

DIsturbed 
sample

PIO 

Photo 

ionlsation 
detector

B

8ulksample

S 

Standard 
penetration 
lest

~

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is(50) 
MPa

Waler 

sample

V 

Shear 
Vane 

(kPa)

0".: 
S 

."6.\0

c

Core 

drilling

t> 

Water 
seep 

’Walerlevel

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
185.0 
AHD 
PIT 

No: 
14 

EASTING: 

278759 

PROJECT 
No: 

71706 

NORTHING: 
6253597 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

u

Sampling 
& 

In 

Situ 

Testing

~

...J 

Depth

:.eO)

!

Dynamic 

Penetrometer 
Test

0:: 

(m)

of

0.0

"

~

~

(blows 
per 

Omm)

!!..J

0.

Results 
&

Strata

(9

~

"

E

Comments

5

a

0

10

15

20

~

en

~

TOPSOIL 
- 

firm, 
dark 

brown, 
silty 
clay 
with 

some

I/.

,

rootlets, 
damp

)t

D

0.25

>(y

0.42

SILTY 
CLAY 
- 

stiff, 

orange 
brown, 
silty 
clay 
with 

some

~

ironstone 
gravel 
and 

cobbles

t-f
0.5

~
8I-

0.7

1

~
D

1.0

1

~tt, ,

1.4

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--

grey 

shale

--

D

1.5

------------

,

--

~ 

2

--

2

--------

2.3m: 
low 
to 

medium 
strength 

with 
a 

trace 
of 

grey. 
fine

grained 

sandstone

--

2:5

Pit 

discontinued 
at 

2.5m

:

- 

practical 
refusal 
on 

medium 
strength 

sandstone

51 

3

3

l 

4

4

,

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

Jonisation 
detector

Initials:

R..c.

B

Bulk 

sample

S

Standard 

penetration 
lest

U.

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
15(50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

O",,3.’lr.lO

C

Core 

drilling

I> 

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: lOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
lEVEL: 
179.0 
AHD 
PIT 

No: 
15 

EASTING: 

279064 

PROJECT 
No: 

71706 

NORTHING: 
6253652 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

-l 

Depth

:EO)

2

Dynamic 

Penetrometer 
Test

of

0.0

ID

’" 

(m)

i"...J

.

R

0.

Results 
&

~

(blows 
per 

omm)

Q.

E

(9

~

ID

Comments

Strata

"

ro

10

15

20

.

<J)

.

TOPSOIL 
- 

firm, 

dark 

brown. 
silty 
clay 
with 

some

~

,

rootlets, 
damp

0.32

~

SIL 
TV 

CLAY 
- 

stiff 
to 

very 
stiff, 

orange 
brown 
silty 

clay,

-
0.4

low 

plasticity

B

~
r--
0.6

~ 

1

~

1

1.3

~

SHALE 
- 

extremely 
low 
to 

very 
low 

strength. 
extremely

-=:::-~

to 

highly 

weathered, 
grey 

shale

--------------------------------

~ 

2

--

2

--------------

- 

medium 
strength, 

slightly 

weathered

----

2.3

Pit 

discontinued 
at 

2.3m

- 

practical 
refusal 
on 

medium, 

strength 
shale

~ 

3

3

~ 

4

4

,

,

,

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPal

0

Dislurbed 
sample

PJD 

Photo 

ionlsation 
deleclor

Initials: 

.J2c

B

Bulk 

sample

S

Standard 

penetratIon 
test

U.

Tube 

semple 
(x 

mm 

dia.)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Waler 

sample

V

Shear 
Vane 

(kPa)

Dale: 
~ 

."S.1O

c

Core 

drilling

Water 
seep 

! 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
172.0 
AHD 
PIT 
No: 
16 

EASTING: 

279206 

PROJECT 
No: 

71706 

NORTHING: 
6253740 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:EO)

’"

j!!

Dynamic 

Penetrometer 
Test

" 

(m)

of

0.0

.

~

~

(blows 
per 

150mm)

~...J

~

Results 
&

~

E

Strata

e>

~

.

Comments

"

.

10

15

20

N

Ul

-

TOPSOIL. 
stiff, 

brown, 
silty 

clay 
with 

some 

rootlets,

//,

humid 
to 

damp

~

.~

e-
0.2

V1

0.25

D

0.3

0.36

SILTY 
CLAY 
- 

very 
stiff, 

orange 
brown, 
silty 

clay 
with

-
0.4

some 

ironstone 
gravel 
and 

cobbles, 
low 
to 

medium

f-:-
0.5

plasticity

D

rt1

:

L

tf;{

~ 

1

1

1.1

SHALE 
- 

extremely 
weathered, 

extremely 
low 

strength,
--

grey 

shale 
with 

some 
fine 

grained 

sandstone 
bands

------------------------------

1.9m: 
low 
to 

medium 
strength

--

:

:

--

~ 

2

1.95

:

Pit 

discontinued 
at 

1.95m

2

- 

practical 
refusal 
on 

medium 
strength 
shale

f:l 

3

3

~ 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

I:8l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
[kPa)

0

Disturtled 
sample

PIO 

Photo 

lonlsation 
detector

Initials:

Q.c

,

Bulk 

sample

S

Standard 

penetration 
lest

li;

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
15(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Date:.3:::S. 

\.0

c

Core 

drilling

.

Water 
seep 

’Waler 
lavel

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
176.0 
AHD 
PIT 
No: 
17 

EASTING: 

279027 

PROJECT 
No: 

71706 

NORTHING: 
6253814 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

--l 

Depth

:20)

ru

-"

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

.

~

~

(blows 
per 

150mm)

!"..J

"

E

Results 
&

Strata

(’)

~

.

Comments

20

0

ro

,

10

’.’

.

’"

-

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets,

~

:-

humid 
10 

damp

0.37

~

SILTY 
CLAY 
- 

sUffto 
very 

stiff, 

orange 
brown, 
silty 
clay

with 

some 

ironstone 
gravel, 

medium 
plasticity

~

,

1

~

,

C

~

1.3

SHALE 
- 

extremely 
low 
to 

low 

strength, 
extremely

--

weathered, 
grey 

shale

------------------------------------

~ 

2

--

2

------------------

2.3m: 
low 
to 

medium 
strength, 

trace 
of 

ironstone

--

2.4

Pit 

discontinued 
at 

2.4m

- 

practical 
refusal 
on 

medium 
strength 
shale

B 

3

3

8 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

[gI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials: 

Qc

B

Bulk 

sample

S

Standard 

penetration 
test

~

Tuba 

sample 
(x 

mm 

dia.)

Pl

Point 
load 

strength 
15(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

3..’a. 
<0

c

Core 

drilling

Water 
seep 

’Water 
levet

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owslon 

Nominees 
NO.2 
Ply 
ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
173.5 
AHD 
PIT 
No: 
18 

EASTING: 

279208 

PROJECT 
No: 

71706 

NORTHING: 
6253859 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
90"/__ 

SHEET 
1 

OF 
1

Description

.>1

Sampling 
& 

In 

Situ 

Testing

..J 

Depth

""0>

~

2

Dynamic 

Penetrometer 
Test

0: 

(m)

of

"-0

ID

"

~

(blows 
per 

Omm)

I!!-’

0.

0.

E

Results 
&

(!)

~

"

Comments

Strata

0

m

5

10

15

20

’"

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

@

,

humid 
to 

damp

0.23

SANDY 
CLAY 
- 

stiff, 

orange 
brown, 
sandy 
clay 
with

0-
D

0.25

some 

ironstone 
gravel, 

low 

plasticity

f--
0.4

0
B

0.5

f-"’-
0.6

~~

~

:

0.8

I\~ANDSTONE 
- 

medium 
to 

high 

strength, 
slightly

. 

. 

.

weathered, 
yellow 

brown, 
fine 

grained 

sandstone
/

1

Pit 

discontinued 
at 

a.85m

1

- 

refusal 
on 

medium 
to 

high 

strength 

sandstone

!"

2

2

,

3

3

~

4

4

.

,

,

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

lonisation 
detector

Initials: 

Qc.

B

Bulk 

sample

S

Standard 

penetration 
test

;!;

Tube 

sample 
(x 

mm 

dia.)

PL

POinlload 
strength 
15(50) 
MPa

Water 

sample

V

Shear 
Vane 

(kPa)

DoI.<3. 

~. 
10

c

Core 

drilling

.

Water 
seep 

’Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
174.0 
AHD 
PIT 

No: 

19 

EASTING: 

279289 

PROJECT 
No: 

71706 

NORTHING: 
6253955 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

-.J 

Depth

:EO)

w

..

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

w

~

~

~

(blows 
per 

150mm)

~--’

c.

Results 
&

<.9

~

ill

E

Comments

Strata

0

.

5

10

15

2D

.

U)

-

TOPSOIL 
- 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

~

r

:

rootlets, 
humid

0.22

SANDY 
CLAY 
- 

stiff 
to 

hard, 

orange 
brown, 
sandy 
clay

v.;

with 

some 

ironstone 
gravel 
and 

cobbles, 
[ow 
to 

medium

. 

I

:

plasticity

ra

b

0.8

ra;

SANDSTONE 
- 

extremely 
low 
to 

very 
low 

strength, 
grey,
. 

. 

.

~r’

fine 

grained 

sandstone

E 

1

1

. 

.

1.3

1.25m: 
[ow 
to 

medium 
strength 

sandstone

,

Pit 

discontinued 
at 

1.3m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

e 

2

2

~ 

3

3

:

~ 

4

4

>

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
LId

D 

Sand 

Penetrometer 
AS1289.6.3.3 

(8j 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials: 

<2c.

B

Bulk 

sample

S

Standard 

penetration 
lest

U.

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
Is(5D} 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

3.~ 
.’-0

C

Core 

drilling

Water 
seep 

Ii 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 

Ud 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
177.5 
AHD 
PIT 
No: 
20 

EASTING: 

279004 

PROJECT 
No: 

71706 

NORTHING: 
6253925 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:. 

C)

~

2

Dynamic 

Penetrometer 
Test

of

"’0

.

R

~

(blows 
per 

150mm)

" 

(m)

i’!..J

Q.

E

Results 
&

Strata

Cl

~

.

Comments

"

rn

5

10

15

20

U)

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets,

~

~:

damp

0.19

SILTY 
etA 
y 
- 

stiff 
to 

hard, 

orange 
brown, 
silty 
clay 
with

~
D

0.25

. 

.

ironstone 
gravel, 
[ow 
to 

medium 
plasticity

:

S

~
0

0.5

,

:

:

C

~

1

~

1

1.3

81:

SANDSTONE 
- 

extremely 
low 

strength, 
ex1remely

weathered, 
grey, 
fine 

grained 

sandstone

"

. 

.

1.6m: 

medium 
to 

high 

strength

. 

.

1.7

. 

.

Pit 

discontinued 
at 

1.7m

- 

practical 
refusal 
on 

medium 
to 

high 

strength

sandstone

2

2

~

3

3

4

4

S

:

>>

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ud

o 

Sand 

Penetrometer 
AS1289.6.3.3 

[gJ 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(k 

a)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials; 

f2c.IS

B

Bulk 

sample

S 

Standard 

penetration 
test

~

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
15(50) 
M 

a

Water 

sample

V 

Shear 
Vane 

(kPa)

Dale; 

B.~. 
\:0

c

Core 

drilling

t> 

Water 
seep 

’Waterlevel

~

Douglas 
Partners 

Geotechnics 
. 

Environment 
- 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: lOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 

177.0AHD 
PIT 
No: 
21 

EASTING: 

278946 

PROJECT 
No: 

71706 

NORTHING: 
6254047 

DATE: 

21/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

[n 

Situ 

Testing

.co>

..

Dynamic 

Penetrometer 
Test

...J 

Depth

of

"’0

.

0: 

(m)

I!!--’

.

~

Results 
&

~

(blows 
per 

Omm)

’"

E

(!)

~

.

Comments

Strata

0

ro

5

15

20

~

’"

-

TOPSOIL 
- 

firm, 

brown, 
clayey 
sand 
with 

some 

rootlets,
~

damp

0.19

~.

0.2

SANDY 
CLAY 
- 

stiff, 

orange 
brown 

sandy 
clay, 
low

~

plasticity

0.3

1Z.
E

0.4

O.5m: 

ironstone 
gravel 
and 

cobbles 
from 

O.5m

-=-
0.5

~/;

~ 

1

. 

.

1

1.1

SANDSTONE 
- 

low 
to 

medium 
strength, 

slightly 
to

moderately 
weathered, 

grey 

sandstone

1.’

,

,

,

Pit 

discontinued 
at 

1.4m

,

:

,

- 

practical 
refusal 
on 

medium 
strength 

sandstone

~ 

2

2

~ 

3

3

~ 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 

Undisturbed 
sample 
refused 
at 

a.Sm, 
no 

recovery 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lonisation 
detector

Initials: 

~

B

Bulk 

sample

S

Standard 

penetration 
lest

U.

Tube 

sample 
(x 

mm 

dla.)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

3.8’ 
~to

c

Core 

drilling

[>

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geoteahnias 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
176.0 
AHD 
PIT 

No: 
22 

EASTING: 

279019 

PROJECT 
No: 

71706 

NORTHING: 
6254154 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
90’/__ 

SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

-I 

Depth

.c",

~

2

Dynamic 

Penetrometer 
Test

of

0.0

.

~

!!

(blows 
per 

150mm)

’" 

(m)

~--’

a.

E

Results 
&

Strata

(!)

~

’"

ro

Comments

.

’"

co

10

15

20

"

TOPSOIL 
- 

brown, 
silty 
clay 
with 

some 

rootlets. 
humid

~

0.21

SANDY 
CLAY. 
very 

stiff, 

mottled 
orange 
brown 
and 
red

[
D

0.25

l

brown, 
sandy 
clay 
with 

some 

ironstone 
gravel, 
low

plasticity

-
0.4

B

0.5

I

~
0.6

I

9.:
. 

.

0.9

~1-1

SANDSTONE 
- 

extremely 
[ow 

strength, 
extremely
. 

.

. 

.

1

weathered 
sandstone

. 

.

. 

.

. 

.

:

. 

.

. 

. 

.

1.7

1.6m: 

medium 
to 

high 

strength

. 

. 

.

:

Pit 

discontinued 
at 

1. 

7m

:

- 

refusal 
on 

medium 
strength 

sandstone

~ 

2

2

:

~ 

3

3

~ 

4

4

:

RIG: 

Ca5e 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
Lid

o 

Sand 

Penetrometer 
AS1289.6.3.3 

(gI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionisation 
detector

Initials: 

ec

B

Bulk 

sample

S 

Standard 
penetration 
test

t!J

Tube 

sample 
(x 

mm 

dia.)

Pl 

Point 
load 

strength 
1$(50) 
MPa

Water 

sample

V 

Shear 
Vane 

(kPa)

Da!e:~.~.\

C

Core 

dlillJng

t> 

Water 
seep 

’!!’ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
178.0 
AHD 
PIT 
No: 
23 

EASTING: 

279232 

PROJECT 
No: 

71706 

NORTHING: 
6254076 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
90"/__ 

SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

$

...J 

Depth

""’",

w

Dynamic 

Penetrometer 
Test

" 

(m)

of

"-0

w

~

"-

~

(blows 
per 

Omm)

~-"

"-

E

Results 
&

(9

~

w

Comments

Strata

0

ro

5

15

’.’

.

’"

-

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

~

humid

0.37

SILTY 
CLAY 
- 

stiff, 

orange 
brown, 
silty 
clay 
with 

some

~

ironstone 
gravel, 

low 

plasticity

~
-
0.7

pp>400kPa

~
Uoo

~ 

1

1

~
f--
1.08

1.3

I, 

..y

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
L--

grey 

shale 
with 

some 

ironstone 
bands 
and 
a 

trace 
of

E"--:’"

fine 

grained. 
grey 

sandstone

E"-::::-----------------

,

- 

medium 
to 

high 

strength

--

.

1.9

~ 

2

Pit 

discontinued 
at 

1.9m

2

- 

refusal 
on 

medium 
to 

high 

strength 
shale

~ 

3

3

(; 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionisalion 
detector

Initials: 

fr.

6

Bulk 

sample

S

Standard 

penetration 
test

\!;

Tube 

sample 
(x 

mm 

dia.)

PL

PoInt 
load 

strength 
Is(5O) 
MPa

Water 

sample

V

Shear 
Vane 

(kPa)

Date: 
S. 
’ 
.. 

\0

C

Core 

drilling

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment 
- 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 

167.0AHD 
PIT 

No: 
24 

EASTING: 

279453 

PROJECT 
No: 

71706 

NORTHING: 
6254029 

DATE: 

21/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

-’

-l 

Depth

:. 

C)

Dynamic 

Penetrometer 
Test

of

0.0

’8.

~

~

(blows 
per 

Omm)

0: 

(m)

~-’

~

Results 
&

(9

,’::’

E

Comments

Strata

e

.

5

10

15

2G

~

’"

-

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

lYn

damp

0.16

~

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

mottled 
orange 
brown

D

0.25

and 

grey, 
silty 
clay 
with 
a 

trace 
of 

sand, 
low 
to 

medium
~

plasticity

m
D

0.5

~
I--
0.6

pp>400kPa.

18:
u~

~

!!! 

1

#
I-D-
1.0

1

1.1

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

. 

. 

.

weathered, 
grey 

sandstone

1.6m: 
low 
to 

medium 
strength, 

grey 
and 

yellow 
brown

. 

.

:

1.65

:

:

Pit 

discontinued 
at 

1.65m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

~ 

2

2

:

~ 

3

3

:

~ 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lonisation 
detector

Initials: 

ec.

B

Bulk 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

3..~ 
~ 

’0

C

Core 

drilling

~

Water 
seep 

J 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
164.0 
AHD 
PIT 
No: 
25 

EASTING: 

279589 

PROJECT 
No: 

71706 

NORTHING: 
6254173 

DATE: 

21/4/2010 

DIP/AZIMUTH: 
90’/-- 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:.EO)

~

..

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

ru

~

~

(blows 
per 

150mm)

!"...J

a.

E

Results 
&

Strata

(’)

~

ru

m

Comments

Cl

<J)

5

10

15

20

-

TOPSOIL 
M 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

~

~

damp

0.19

~

0.2

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

orange 
brown 
and 
red

~

:

brown, 
silty 

clay 
with 

some 

ironstone 
gravel 
and 
a 

trace

0.3

of 

sand, 
low 
to 

medium 
plasticity

--=-
0.4

~
-~-
0.5

~

a..

@

m 

1

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

0

1.0

1

weathered, 
grey, 
fine 
to 

medium 
grained 

sandstone
. 

.

~ 

2

2.0m: 

medium 
strength

2

. 

. 

.

:

2.1

Pit 

discontinued 
at 

2.1 
m

- 

refusal 
on 

medium 
strength 

sandstone

~ 

3

3

~ 

4

4

i

>

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
E 

= 

Environmental 
sample 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urb 
s 

Pty 
Ud

D 

Sand 

Penetrometer 
AS1289.6.3.3 

!8l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

~D 

~~~~;\g~~::~~! 
!~~a)

0

Disturbed 
sample

Initials: 

C2C

B

Bulk 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
15(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date:3.~.to

C

Core 

drilling

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
172.5 
AHD 
PIT 
No: 
26 

EASTING: 

279397 

PROJECT 
No: 

71706 

NORTHING: 
6254270 

DATE: 

21/4/2010 

DIP/AZIMUTH: 
90’/-- 

SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

.em

!

.-

Dynamic 

Penetrometer 
Test

0: 

(m)

of

"-0

.

~

~

(blows 
per 

Omm)

~..J

0.

E

Results 
&

(!)

~

.

Comments

Strata

0

rn

5

20

"’

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 

with 

some 

rootlets,

~

,

damp

0.25

D

0.25

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

orange 
brown, 
silty 
clay

~

with 
a 

trace 
of 

ironstone 
gravel, 

medium 
plasticity

~

~

#
D

D.’

0.9

~

1

\~HALE 
- 

medium 
strength, 

slightly 

weathered 
to 

fresh,

--

1.0 

grey 

shale

Pit 

discontinued 
at 

1.0m

- 

refusal 
on 

medium 
strength 
shale

,

2

2

~

3

3

!1

4

4

,

il!RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
ob,erved 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionisation 
detector

Initials:.~

B

Bulk 

sample

S 

Standard 

penetration 
test

;i;

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is(50} 
MPa

Water 
sample

V

Shear 
Vane 

(lI.Pa)

Date: 

5.’%. 
’0

c

Core 

drilling

0

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 

LId 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
177.5 
AHD 
PIT 
No: 
27 

EASTING: 

279271 

PROJECT 
No: 

71706 

NORTHING: 
6254208 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:eO)

$

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

,5

C.

~

(blows 
per 

150mm)

!!!...J

~

~

E

Results 
&

Strata

<!J

~

.

Comments

"

"’

5

10

15

20

TOPSOIL 
- 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

0

J

,

rootlets, 
damp

I

,

0.27

~

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 

orange 
brown, 
silty 
clay

with 
a 

trace 
of 

ironstone 
gravel, 

medium 
plasticity

~

~

~

1

1.0

~

1

SHALE 
- 

extremely 
low 

strength. 
extremely 

weathered,
--

grey 

shale

------------------------

~

--------------------------------

2

--

2

--

2.0m: 

medium 
strength

------------------

,

----

2.4

~

Pit 

discontinued 
at 

2.4m

- 

refusal 
on 

medium 
strength 
shale

3

3

,,

4

4

,

,

"RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

121 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

prD 

Photo 

ionisatlon 
detector

Initials:

Rc.

B

Bulk 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

dia.)

Pl

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

3..t:: 
p 

1-0

C

Core 

dliUing

.

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
177.0 
AHD 
PIT 
No: 
28 

EASTING: 

279144 

PROJECT 
No: 

71706 

NORTHING: 
6254218 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

2

...J 

Depth

.co>

~

Dynamic 

Penetrometer 
Test

of

0.0

ID

~

~

(blows 
per 

Omm)

0: 

(m)

l!!...J

0.

E

Results 
&

(9

~

w

Comments

Strata

"

rn

5

10

15

20

en

-

TOPSOIL 
~ 

firm, 

brown, 
silty 
clay 
with 

some 

rootrets,

ffi

,

humid

D

0.25

0.37

SANDY 
CLAY 
- 

stiff 
to 

very 
stiff, 

orange 
brown, 
sandy

0.

clay 
with 

some 

ironstone 
gravel 
and 

cobbles. 
low 
to

D

0.5

medium 
plasticity

0.0.

~ 

1

0.
D

1.0

1

1.3

V;

SANDSTONE 
- 

extremely 
low 
to 

very 
low 

strength,

extremely 
weathered, 

grey, 
fine 

grained 

sandstone

D

1.5

1.7

1.65m: 
low 
to 

medium 
strength

. 

.

Pit 

discontinued 
at 

1.7m

.

- 

refusal 
on 

low 
to 

medium 
strength 

sandstone

~ 

2

2

~ 

3

3

,

E 

4

4

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Dlsturbed 
sample

PIO 

Photo 

Ionisation 
detector

Initials: 

ec..

B

Bulk 

sample

S 

Standard 
penetration 
test

U,

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
Is{50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

Dale: 

.3.~.10

c

Ctlredrllling

t> 

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
’ 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 
169.0 
AHD 
PIT 
No: 

29 

EASTING: 

279435 

PROJECT 
No: 

71706 

NORTHING: 
6254141 

DATE: 

20/4/2010 

DIP/AZIMUTH: 
900/__ 

SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

....I 

Depth

:EO)

;!

$

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

.

~

;!!

(blows 
per 

Omm)

~...J

~

E

Results 
&

(9

~

.

Comments

Strata

e

rn

5

10

15

20

.

’"

-

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

~

humid

0.’

0.’

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

silty 
clay 
with 
a 

trace 
of

~

sand 
and 

ironstone 
gravel, 

medium 
to 

high 

plasticity

BI-
0.6

~

~ 

1

W4

1

1.3

SHALE 
- 

medium 
strength, 

slightly 

weathered, 
grey

1.4t-\shale Pit 

discontinued 
at 

1.4m

- 

refu.sal 
on 

medium 
strength 
shale

~ 

2

2

~ 

3

3

~ 

4

.

:

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionisatlon 
detector

Initials: 

l2.cJ5..

B

Bulk 

sample

S 

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

dia.)

Pl 

Point 
load 

strength 
15(50) 
MPa

W

Water 
sample

V 

Shear 
Vane 

(kPa)

O,t" 

&.’is. 
10

c

Core 

drilling

t> 

Waler 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Enviranment. 
Graundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 
Ltd 

Land 

Capability 
Assessment 

Fairlight 
Road, 

Mulgoa 

(Western 
Precinct)

SURFACE 
LEVEL: 

191.5AHD 
PIT 
No: 

30 

EASTING: 

278832 

PROJECT 
No: 

71706 

NORTHING: 
6253386 

DATE: 

21/4/2010 

DIP/AZIMUTH: 
90’/__ 

SHEET 
1 

OF 
1

Description

Q

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:EO)

ID

2

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

ID

~

C.

~

(blows 
per 

150mm)

~...J

Q.

15.

E

Results 
&

t’J

~

ID

Comments

Strata

"

.

5

10

15

"

co

TOPSOIL 
~ 

firm, 
dark 

brown, 
silty 

clay 
with 

some

~

~

rootlets, 
damp

D

0.25

IY\

0.36

~

SILTY 
CLAY 
- 

stiff, 

mottled 
red 

brown 
and 

grey, 
silty

.

clay 
with 
a 

trace 
of 

ironstone 
gravel, 

low 
to 

medium

D

o.s

plasticity

~

,

1

1.0

11

1

h

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--

grey 

shale 
with 

some 

orange 
brown 

silty 
clay 

seams

------------------------

@

--------------------------------

2

--

2

--

,

2.0m: 

medium 
strength

--

2.1

Pit 

discontinued 
at 

2.1m

- 

refusal 
on 

medium 
trength 
shale

~

3

3

!!

4

4

~RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

rzI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionisaUon 
detector

Initlals: 

2c

B

Bulk 

sample

S

Standard 
penetration 
test

liI

Tuba 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
Is(SO) 
MPa

Water 

sample

V

Shear 
Vane 

(kPa)

Date: 

3~~.\o

c

Core 

drilling

,

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater
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Laboratory Reports and 
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filt.rolaij

Envirolab 
Services 

Pty 
LId 

ABN 
37 

112 

535 
645 

12 

Ashley 
St 

Chatswood 
NSW 
2067 

ph 

02 

9910 
6200 
fax 
02 

9910 
6201 

enquiries@envirolabservices.com.au W’I/Vw.envirolabservices,com.au

Client: Douglas 
Partners 

96 

Hermitage 
Rd 

West 
Ryde 

NSW 
2114

CERTIFICATE 
OF 

ANALYSIS 
40738

Attention: 
Adam 

Podnar

Sample 
log 
in 

details: 

Your 

Reference: 
No. 
of 

samples: 
Date 

samples 
received: 

Date 

completed 
instructions 

received:

71706, 

Mulgoa 

28 

Soils, 
13 

Waters 

07/05/10 07/05/10

Analysis 
Details: 

Please 
refer 
to 

the 

following 
pages 
for 

results, 

methodology 
summary 
and 

quality 
control 

data. 

Samples 
were 
ana 

lysed 
as 

received 
from 
the 

clien!. 

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: 

14/05/10 

Date 
of 

Preliminary 
Report: 

Not 

issued 

Issue 
Date: 

9/06/10 

NATA 

accreditation 
number 

2901. 
This 

document 
shall 
not 
be 

reproduced 
except 
in 

full. 

This 

document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements. 

Accredited 
for 

compliance 
with 

ISOIIEC 
17025. 

Tests 
not 

covered 
by 

NATA 
are 

denoted 
with 

*.

Results 

Approved 
By:

a;,W Technical 
Manager

Rhino 

Morgan 
Metals 

Supenisor
~L,,;::Y1 

!vIMJCn &

;/’;/""fff/ 
Matt 

Mansfield 
Approved 

Signatory

Envirolab 
Reference: 

Revision 
No:

40738 ROO

-^- NATA V’

Page 
1 

of 

30

ACCREDITED 
FOR 

TECHNICAL COMPETENCE



Client 

Reference:
71706, 

Mulgoa

vTPH 
& 

BTEX 
in 

Soil

Our 

Reference:

UNITS

40738-1

40738-2

40738-5

40738-7

40738-9

Your 

Reference

-------------

TP50.0-0.1

TP50.4-0.5

TP100.0-0.1
TP13 

0.2-0.3

TP16 

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

Date 
ana 

lysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

vTPH 
C6 
- 

C,

mg/kg

<25

<25

<25

<25

<25

Benzene

mg/kg

<0.5

<0.5

<0.5

<0.5

<0.5

Toluene

mg/kg

<0.5

<0.5

<0.5

<0.5

<0.5

Ethylbenzene

mg/kg

<1.0

<1.0

<1.0

<1.0

<1.0

m+p-xylene

mg/kg

<2.0

<2.0

<2.0

<2.0

<2.0

a-Xylene

mg/kg

<1.0

<1.0

<1.0

<1.0

<1.0

Surrogate 

aaa-Trifluorotoluene
%

91

91

93

96

88

vTPH 
& 

BTEX 
in 

Soil

Our 

Reference:

UNITS

40738-11

40738-13

40738-15

40738-17

40738-19

Your 

Reference

---------._--
TP21 

0.2-0.3

TP25 

0.2-0.3
TP1 
04 

0.2-0.3

TP1100.2-0.3
TP123 

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Dale 

extracted

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

Date 
ana 

lysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

vTPH 
C6 
- 

C,

mg/kg

<25

<25

<25

<25

<25

Benzene

mg/kg

<0.5

<0.5

<0.5

<0.5

<0.5

Toluene

mg/kg

<0.5

<0.5

<0.5

<0.5

<0.5

Ethylbenzene

mg/kg

<1.0

<1.0

<1.0

<1.0

<1.0

m+p-xylene

mg/kg

<2.0

<2.0

<2.0

<2.0

<2.0

a-Xylene

mg/kg

<1.0

<1.0

<1.0

<1.0

<1.0

Surrogate 
aaa. 

Trifluorotoluene

%

89

105

86

96

75

vTPH 
& 

BTEX 
in 

Soil

Our 

Reference:

UNITS

40738-21

40738-23

40738-36

40738-37

40738-38

Your 

Reference

-._----------
TP124 

0.2-0.3

TP132 
0.2-0.3

Dam 
1

Dam 
1

Trip 

Spike

Spillway

Spillway

0.0-0.1

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

Date 
ana 

lysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

vTPH 
C6 
- 

C,

mg/kg

<25

<25

<25

<25

[NA]

Benzene

mg/kg

<0.5

<0.5

<0.5

<0.5

88%

Toluene

mg/kg

<0.5

<0.5

<0.5

<0.5

91%

Ethylbenzene

mg/kg

<1.0

<1.0

<1.0

<1.0

92%

m+p-xylene

mg/kg

<2.0

<2.0

<2.0

<2.0

93%

o-Xylene

mg/kg

<1.0

<1.0

<1.0

<1.0

92%

Surrogate 
aaa- 

Trifluorotoluene

%

105

105

85

98

107

Envirolab 
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Client 

Reference:
71706, 

Mulgoa

vTPH 
& 

BTEX 
in 

Soil

Our 

Reference:

UNITS

40738.39

Your 

Reference

-------------
Trip 

Blank

Type 
of 

sample

------------

Soil

Date 

extracted

.

11/5/10

Date 
ana 

lysed

.

11/5/10

Benzene

mg/kg

<0.5

Toluene

mglkg

<0.5

Ethylbenzene

mglkg

<1.0

m+p-xylene

mg/kg

<2.0

a-Xylene

mg/kg

<1.0

Surrogate 
aaa- 

Trifluorotoluene

%

99

Envirolab 
Reference: 

Revision 
No:

40738 ROO

~ NATA ’v’

Page 
3 

of 
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TECHNICAL COMPETENCE



Client 

Reference:
71706, 

Mulgoa

sTPH 
in 

Soil 

(C10-C36)

Our 

Reference:

UNITS

40738-1

40738-2

40738-5

40738-7

40738-9

Your 

Reference

___________

TP50.0-0.1

TP50.4-0.5

TP100.0-0.1
TP13 

0.2-0.3

TP16 

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

11/5/10

11/5/10

1115/10

11/5/10

Date 

analysed

-

11/5/10

11/5/10

1115/10

11/5/10

1115/10

TPH 
ClO 
- 

C14

mglkg

<50

<50

<50

<50

<50

TPH 
C15 
- 

C28

mg/kg

<100

<100

<100

<100

<100

TPH 
C29 
- 

C36

mg/kg

<100

<100

<100

<100

<100

Surrogate 

o-Terphenyl

%

135

134

136

134

134

sTPH 
in 

Soil 

(C10-C36)

Our 

Reference:

UNITS

40738-11

40738-13

40738-15

40738-17

40738-19

Your 

Reference

-------------
TP21 

0.2-0.3

TP25 

0.2-0.3

TP1040.2-0.3
TP1100.2-0.3
TP1230.2-0.3

Type 
of 

sample

.-----------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

Date 
ana 

lysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

TPHC10 
- 

C14

mglkg

<50

<50

<50

<50

<50

TPH 
C15 
- 

C28

mg/kg

<100

<100

<100

<100

<100

TPH 
C29 
- 

C36

mg/kg

<100

<100

<100

<100

<100

Surrogate 

o-Terphenyl

%

131

129

133

129

129

sTPH 
in 

Soil 

(C10-C36)

Our 

Reference:

UNITS

40738-21

40738-23

40738-36

40738-37

Your 

Reference

-------------
TP124 

0.2-0.3

TP132 
0.2-0.3

Dam 
1

Dam 
1

Spillway

Spillway

0.0-0.1

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

11/5/10

11/5/10

11/5/10

Date 
ana 

lysed

-

11/5/10

11/5/10

11/5/10

11/5/10

WHe10 
- 

C14

mglkg

<50

<50

<50

<50

TPH 
C15 
- 

C28

mglkg

<100

<100

<100

<100

TPH 
C29 
- 

C36

mg/kg

<100

<100

<100

<100

Surrogate 

o-Terphenyl

%

132

133

124

133
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-1

40738-2

40738-3

40738-4

40738-5

Your 

Reference

-------------

TP50.0-0.1

TP50.4-0.5
TP11 

0.2-0.3

TP11 

0.4-0.5

TP100.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

HCS

mglkg

<0.1 
’

<0.1

<0.1

<0.1

<0.1

alpha-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-SHe

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

beta-BHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

delta-BHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Aldrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-Chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
I

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDE

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dieldrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDD

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
II

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDT

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin 

Aldehyde

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

EndosulfanSulphate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

124

131

117

121

122
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-6

40738-7

40738-8

40738-9

40738-10

Your 

Reference

-------------

TP100A-0.5
TP13 

0.2-0.3

TP13 

0.4-0.5

TP16 

0.2-0.3

TP16 

0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

HCB

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-BHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-SHe

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

beta-BHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

delta-BHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Aldrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-Chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
I

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDE

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dieldrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDD

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
II

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDT

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin 

Aldehyde

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

120

117

126

113

t 

t9
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-11

40738-12

40738-13

40738-14

40738-15

Your 

Reference

-------------
TP21 

0.2-0.3

TP21 

0.4-0.5

TP25 

0.2-0.3

TP25 

0.4-0.5

TP1040.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

HCS

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-SHe

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

beta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

delta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Aldrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-Chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
I

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDE

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dieldrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDD

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
II

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDT

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin 

Aldehyde

mglkg

<0.1

<0,1

<0.1

<0.1

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

115

116

119

120

120
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-16

40738-17

40738-18

40738-19

40738-20

Your 

Reference

-------------

TP1040.4-0.5
TP1100.2-0.3
TP1100.4-0.5

TP123 
0.2-0.3

TP123 
0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

HCS

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-SHe

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

beta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

delta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Aldrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-Chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
I

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDE

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dieldrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDD

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
II

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDT

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin 

Aldehyde

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

120

122

115

107

120
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-21

40738-22

40738-23

40738-24

40738-36

Your 

Reference

-------------
TP124 

0.2-0.3

TP1240.4-0.5
TP132 

0.2-0.3

TP132 
0.4-0.5

Darn 
1

Spillway0.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

HCS

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-SHC

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-SHe

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

beta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

delta-SHC

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Aldrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

gamma-Chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

alpha-chlordane

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
I

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDE

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dieldrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDD

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
II

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

pp-DDT

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endrin 

Aldehyde

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

122

115

124

124

118

Envirolab 
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Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNITS

40738-37

Your 

Reference

-------------

Dam 
1

Spillway0.2-0.3

Type 
of 

sample

-----------.

Soil

Date 

extracted

-

10/5/10

Date 

analysed

-

10/5/10

HCB

mglkg

<O~1

alpha-BHC

mglkg

<0.1

gamma-BHC

mglkg

<0.1

beta-BHC

mglkg

<0.1

Heptachlor

mg/kg

<0.1

delta-BHC

mglkg

<0.1

Aldrin

mglkg

<0.1

Heptachlor 
Epoxide

mglkg

<0.1

gamma-Chlordane

mg/kg

<0.1

alpha-chlordane

mglkg

<0.1

Endosulfan 
1,-

mglkg

<0.1

pp-DDE

mglkg

<0.1

Dieldrin

mglkg

<0.1

Endrin

mglkg

<0.1

pp-DDD

mglkg

<0.1

Endosulfan 
II 

-

mglkg

<0.1

pp-DDT

mglkg

<0.1

Endrin 

Aldehyde

mglkg

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

Methoxychlor

mg/kg

<0.1

Surrogate 
TCLMX

%

116
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Client 

Reference:
71706, 

Mulgoa

Organophosphorus 
Pesticides

Our 

Reference:

UNITS

40738-1

40738-2

40738-3

40738-4

40738-5

Your 

Reference

-------------

TP50.0-0.1

TP50.4-0.5
TPll 

0.2-0.3

TPll 

0.4-0.5

TP100.0-0.l

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Diazinon

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimelhoate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos-methyl

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Ronnel

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Fenitrothion

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Bromophos-ethyl

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Ethion

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

124

131

117

121

122

Organophosphorus 
Pesticides

OUf 

Reference:

UNITS

40738-6

40738-7

40738-8

40738-9

40738-10

Your 

Reference

-------------

TP100.4-0.5
TP13 

0.2-0.3

TP13 

0.4-0.5

TP16 

0.2-0.3

TP16 

0.4-0.5

Type 
of 

sample

---------_.-

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Diazinen

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimethoate

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos-methyl

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Ronnel

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Fenitrothion

mg/kg

<0.1

<0. 

j

<0.1

<0.1

<0.1

Bromophos-ethyl

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Ethion

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

120

117

126

113

119

Organophosphorus 
Pesticides

Our 

Reference:

UNITS

40738-11

40738-12

40738-13

40738-14

40738-15

Your 

Reference

-------------
TP21 

0.2-0.3

TP21 

0.4-0.5

TP25 

0.2-0.3

TP25 

0.4-0.5

TP1040.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Diazinon

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimethoate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos-methyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ronnel

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos

mglkg

<0.1

<0.1

<0,1

<0.1

<0.1

Fenitrothion

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Bromophos-ethyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ethion

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

115

116

119

120

120
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Client 

Reference:
71706, 

Mulgoa

Organophosphorus 
Pesticides

Our 

Reference:

UNITS

40738-16

40738-17

40738-18

40738-19

40738-20

Your 

Reference

-------------

TP1040.4-0.5
TP1100.2-0.3

TP1100.4-0.5
TP1230.2-0.3

TP123 
0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Diazinon

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimethoate

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos-methyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ronnel

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Fenitrothion

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Bromophos-ethyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ethion

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

120

122

115

107

120

Organophosphorus 
Pesticides

Our 

Reference:

UNITS

40738-21

40738-22

40738-23

40738-24

40738-36

Your 

Reference

-.-----------
TP124 

0.2-0.3

TP124 
0.4-0.5

TP1320.2-0.3
TP132 

0.4-0.5

Dam 
1

Spillway0.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Diazinon

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimethoate

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos.methyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ronnel

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Chlorpyriphos

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Fenitrothion

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Bromophos-ethyl

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Ethion

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

122

115

124

124

118
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Client 

Reference:
71706, 

Mulgoa

Organophosphorus 
Pesticides

Our 

Reference:

UNITS

40738-37

Your 

Reference

-------------

Dam 
1

Spillway0.2-0.3

Type 
of 

sample

------------

Soil

Date 

extracted

-

10/5110

Date 
ana 

lysed

-

10/5/10

Diazinon

mglkg

<0.1

Dimethoate

mglkg

<0.1

Chlorpyriphos-methyl

mglkg

<0.1

Ronnel

mglkg

<0.1

Chlorpyriphos

mglkg

<0.1

Fenitrothion

mglkg

<0.1

Bromophos-ethyl

mglkg

<0.1

Ethion

mglkg

<0.1

Surrogate 
TCLMX

%

116
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Client 

Reference:
71706, 

Mulgoa

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNITS

40738-1

40738-2

40738-3

40738-4

40738-5

Your 

Reference

-------------

TP50.0-0.1

TP50.4-0.5
TP11 

0.2-0.3

TP11 

0.4-0.5

TP100.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

digested

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Date 
ana 

lysed

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Arsenic

mglkg

7

9

8

8

6

Cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mglkg

31

21

31

36

30

Copper

mg/kg

13

17

8

9

12

Lead

mglkg

33

28

24

29

30

Mercury

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Nickel

mg/kg

9

3

5

5

7

Zinc

mglkg

15

6

5

5

8

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNITS

40738-6

40738-7

40738-8

40738-9

40738-10

Your 

Reference

-------------

TP100.4-0.5
TP13 

0.2-0.3

TP13 

0.4-0.5

TP16 

0.2-0.3

TP160.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

digested

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Date 
ana 

lysed

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Arsenic

mglkg

6

5

5

5

6

Cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mg/kg

36

30

41

23

35

Copper

mg/kg

6

2

1

4

2

Lead

mglkg

27

19

19

18

19

Mercury

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Nickel

mg/kg

5

4

5

3

4

Zinc

mglkg

5

3

3

3

3

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNITS

40738-11

40738-12

40738-13

40738-14

40738-15

Your 

Reference

-------------
TP21 

0.2-0.3

TP21 

0.4-0.5

TP25 

0.2-0.3

TP25 

0.4-0.5

TP1040.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

digested

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Dale 
ana 

lysed

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Arsenic

mglkg

9

<4

<4

5

10

Cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mg/kg

25

6

30

41

60

Copper

mg/kg

<1

<1

<1

1

4

Lead

mglkg

13

6

18

17

26

Mercury

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Nickel

mglkg

2

<1

2

5

3

Zinc

mglkg

2

1

2

3

5
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Client 

Reference:
71706, 

Mulgoa

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNllS

40738-16

40738-17

40738-18

40738-19

40738-20

Your 

Reference

.--.---------

TP1040.4-0.5
TP1100.2-0.3
TP1100.4-0.5

TP123 
0.2-0.3

TP123 
0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

digested

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Date 
ana 

lysed

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Arsenic

mglkg

9

9

8

8

<4

Cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mglkg

50

24

10

15

6

Copper

mglkg

10

18

13

16

19

Lead

mg/kg

21

19

14

18

14

Mercury

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Nickel

mglkg

4

8

4

5

3

Zinc

mglkg

9

30

12

15

11

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNllS

40738-21

40738-22

40738-23

40738-24

40738-36

Your 

Reference

-------------
TP124 

0.2-0.3

TP124 
0.4-0.5

TP1320.2-0.3
TP132 

0.4-0.5

Dam 
1

Spillway0.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

digested

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Date 

analysed

-

11/05/10

11/05/10

11/05/10

11/05/10

11/05/10

Arsenic

mglkg

11

7

11

13

8

cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mglkg

12

12

43

37

19

Copper

mglkg

28

34

9

16

24

Lead

mglkg

20

22

28

27

32

Mercury

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Nickel

mglkg

21

26

14

12

16

Zinc

mglkg

55

70

25

24

56

Acid 

Extractable 
metals 
in 

soil

Our 

Reference:

UNllS

40738-37

Your 

Reference

------------.

Dam 
1

Spillway0.2-0.3

Type 
of 

sample

------------

Soil

Date 

digested

-

11/05/10

Date 

analysed

-

11/05/10

Arsenic

mglkg

7

Cadmium

mglkg

<0.5

Chromium

mglkg

17

Copper

mglkg

22

Lead

mglkg

22

Mercury

mglkg

<0.1

Nickel

mglkg

13

Zinc

mglkg

42
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Client 

Reference:
71706, 

Mulgoa

Moisture
Our 

Reference:

UNITS

40738-1

40738-2

40738-3

40738-4

40738-5

Your 

Reference

-----------.-

TP50.0-0.1

TP50.4-0.5
TP11 

0.2-0.3

TP11 

0.4-0.5

TP100.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Moisture

%

19

21

16

24

19

Moisture
Our 

Reference:

UNITS

40738-6

40738-7

40738-8

40738-9

40738-10

Your 

Reference

---------_._-

TP100.4-0.5
TP13 

0.2-0.3

TP13 

0.4-0.5

TP16 

0.2-0.3

TP16 

0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Moisture

%

16

17

19

11

12

Moisture
Our 

Reference:

UNITS

40738-11

40738-12

40738-13

40738-14

40738-15

Your 

Reference

-------------
TP21 

0.2-0.3

TP21 

0.4-0.5

TP25 

0.2-0.3

TP25 

0.4-0.5

TP1040.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Moisture

%

8.6

7.0

11

22

8.4

Moisture
Our 

Reference:

UNITS

40738-16

40738-17

40738-18

40738-19

40738-20

Your 

Reference

-------------

TP1040.4-0.5
TP1100.2-0.3

TP1100.4-0.5
TP123 

0.2-0.3

TP123 
0.4-0.5

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Moisture

%

21

13

16

6.6

15

Moisture
Our 

Reference:

UNITS

40738-21

40738-22

40738-23

40738-24

40738-36

Your 

Reference

-------------
TP124 

0.2-0.3

TP124 
0.4-0.5

TP132 
0.2-0.3

TP132 
0.4-0.5

Dam 
1

Spillway0.0-0.1

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Moisture

%

11

13

6.5

17

12
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Client 

Reference:
71706, 

Mulgoa

Moisture
Our 

Reference:

UNITS

40738-37

40738-39

Your 

Reference

-~-----------

Dam 
1

Trip 

Blank

Spillway0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Date 

prepared

-

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

Moisture

%

9.3

0.10
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Client 

Reference:
71706, 

Mulgoa

Asbestos 
10 
- 

soils

Our 

Reference:

UNITS

40738-2

40738-4

40738-6

40738-7

40738-9

Your 

Reference

.---.--------

TP50.4-0.5
TP11 

0.4-0.5

TP100.4-0.5
TP13 

0.2-0.3

TP160.2-0.3

Type 
01 

sample

------------

Soil

Soil

Soil

Soil

Soil

Date 
ana 

lysed

-

12/5/10

1215/10

1215/10

12/5/10

12/5/10

Sample 

Description

-

Approx 
35g

Approx 
35g

Approx 
30g

Approx 
35g

Approx 
30g

Clay 
Soil

Clay 
Soil

Soil

Soil

Soil

Asbestos 
10 
in 

soil

-

No 

asbestos
No 

asbestos
No 

asbestos
No 

asbestos
No 

asbestos

found 
at

found 
at

found 
at

found 
at

found 
at

reporting 
limit

reporting 
limit

reporting 
limit

reporting 
limit

reporting 
limit

010.1g/kg

010.1g/kg

010.1 
g/kg

010.1g/kg

010.1g/kg

Trace 

Analysis

-

Respirable

Respirable

Respirable

Respirable

Respirable

fibres 
not

fibres 
not

fibres 
not

fibres 
not

fibres 
not

detected

detected

detected

detected

detected

Asbestos 
10 
- 

soils

Our 

Reference:

UNITS

40738-11

40738-13

40738-15

40738-17

40738-19

Your 

Reference

-------------
TP21 

0.2-0.3

TP25 

0.2-0.3

TP1040.2-0.3
TP1100.2-0.3

TP123 
0.2-0.3

Type 
01 

sample

------------

Soil

Soil

Soil

Soil

.

Soil

Date 

analysed

-

12/5/10

12/5/10

1215/10

1215/10

1215/10

Sample 

Description

-

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Soil

Soil

Soil

Soil

Soil

Asbestos 
10 

in 

soil

-

No 

asbestos
No 

asbestos
No 

asbestos
No 

asbestos
No 

asbestos

found 
at

found 
at

found 
at

found 
at

found 
at

reporting 
limit

reporting 
limit

reporting 
limit

reporting 
limit

reporting 
limit

010.1g/kg

010.1g/kg

010.1g/kg

010.1g/kg

010.1 
g/kg

Trace 

Analysis

-

Respirable

Respirable

Respirable

Respirable

Respirable

fibres 
not

fibres 
not

fibres 
not

fibres 
not

fibres 
not

detected

detected

detected

detected

detected

Asbestos 
10 
- 

soils

Our 

Reference:

UNITS

40738-21

40738-23

40738-36

40738-37

Your 

Reference

-------------
TP124 

0.2-0.3

TP132 
0.2-0.3

Dam 
1

Dam 
1

Spillway

Spillway

0.0-0.1

0.2-0.3

Type 
of 

sample

------------

Soil

Soil

Soil

Soil

Date 

analysed

-

1215/10

12/5/10

1215/10

12/5/10

Sample 

Description

-

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Soil

Soil

Soil

Soil

Asbestos 
10 
in 

soil

-

No 

asbestos
No 

asbestos
No 

asbestos
No 

asbestos

found 
at

found 
at

found 
at

found 
at

reporting 
limit

reporting 
limit

reporting 
limit

reporting 
limit

010.1g/kg

010.1g/kg

010.1g/kg

010.1g/kg

Trace 

Analysis

-

Respirable

Respirable

Respirable

Respirable

fibres 
not

fibres 
not

fibres 
not

fibres 
not

detected

detected

detected

detected
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Client 

Reference:
71706, 

Mulgoa

BTEX 
in 

Water

OUf 

Reference:

UNITS

40738-40

40738-41

Your 

Reference

~------------
Trip 

Spike

Tr 
p 

Blank

Type 
of 

sample

------------

Water

Water

Date 

extracted

-

14/05/2010

14/05/2010

Date 

analysed

-

14/05/2010

14/05/2010

Benzene

~g/L

81%

<1.0

Toluene

~g/L

103%

<1.0

Ethylbenzene

~g/L

119%

<1.0

m+p-xylene

~g/L

117%

<2.0

a-xylene

~g/L

120%

<1.0

Surrogate 

Dibromofluoromethane
%

84

82

Surrogate 
toluene-dB

%

81

83

Surrogate 
4-BFB

%

108

84
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Client 

Reference:
71706, 

Mu!goa

HM 
in 

water 
- 

dissolved

Our 

Reference:

UNITS

40738-25

40738-26

40738-27

40738-28

40738-29

Your 

Reference

-------------

Wl-U

Wl-D

W2

W7

W8

Type 
of 

sample

------------

Water

Water

Water

Water

Water

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 

analysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Arsenic-Dissolved

~g/L

<1

<1

<1

<1

<1

Cadmium-Dissolved

~g/L

<0.1

<0.1

<0.1

<0.1

<0.1

Chromium-Dissolved

~g/L

2

<1

<1

<1

<1

Copper-Dissolved

~g/L

<1

<1

<1

<1

<1

Lead-Dissolved

~g/L

<1

<1

<1

<1

<1

Mercury-Dissolved

~g/L

<0.5

<0.5

<0.5

<0.5

<0.5

Nickel-Dissolved

~g/L

<1

<1

<1

<1

<1

Zinc-Dissolved

~g/L

2

1

2

22

41

HM 
in 

water 
- 

dissolved

Our 

Reference:

UNITS

40738-30

40738-31

40738-32

40738-33

40738-34

Your 

Reference

--._--------.

W9-U

W9-D

W10

W11

W12-U

Type 
of 

sample

--------._--

Water

Water

Water

Water

Water

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Date 
ana 

lysed

-

10/5/10

10/5/10

10/5/10

10/5/10

10/5/10

Arsenic-Dissolved

~g/L

<1

<1

<1

<1

<1

Cadmium-Dissolved

~g/L

<0.1

<0.1

<0.1

<0.1

<0.1

Chromium-Dissolved

~g/L

<1

<1

<1

<1

<1

Copper-Dissolved

~g/L

<1

<1

<1

<1

<1

Lead-Dissolved

~g/L

1

<1

<1

3

15

Mercury-Dissolved

~g/L

<0.5

<0.5

<0.5

<0.5

<0.5

Nickel-Dissolved

~g/L

<1

<1

<1

<1

<1

Zinc-Dissolved

~g/L

9

5

15

20

4

HM 
in 

water 
- 

dissolved

Our 

Reference:

UNITS

40738-35

Your 

Reference

------------.

W12-D

Type 
of 

sample

---------._-

Water

Date 

prepared

-

10/5/10

Date 

analysed

-

10/5/10

Arsenic-Dissolved

~g/L

<1

Cadmium-Dissolved

~g/L

<0.1

Chromium-Dissolved

~g/L

<1

Copper-Dissolved

~g/L

<1

Lead-Dissolved

~g/L

<1

Mercury-Dissolved

~g/L

<0.5

Nickel-Dissolved

~g/L

<1

Zinc-Dissolved

~g/L

3
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Client 

Reference:
71706, 

Mulgoa

Miscellaneous 
Inorganics

Our 

Reference:

UNITS

40738-25

40738-26

40738-27

40738-28

40738-29

Your 

Reference

-------------

W1-U

W1-D

W2

W7

we

Type 
of 

sample

------------

Water

Water

Water

Water

Water

Date 

prepared

-

10/05/10

10/05/10

10/05/10

10/05/10

10/05/10

Date 

analysed

-

10/05/10

10/05/10

10/05/10

10/05/10

10/05/10

Hardness

mgCaCOJ

67

70

81

9

12

/L

Calcium 
- 

Dissolved

mg/L

7.2

7.4

8.2

1.1

1.5

Magnesium 
- 

Dissolved

mg/L

12

12

15

1.6

2.1

Miscellaneous 
Inorganics

Our 

Reference:

UNITS

40738-30

40738-31

40738-32

40738-33

40738-34

Your 

Reference

-------------

W9-U

W9-D

W10

W11

W12-U

Type 
of 

sample

------------

Water

Water

Water

Water

Water

Date 

prepared

-

10/05/10

10/05/10

10/05/10

10/05/10

10/05/10

Date 
ana 

lysed

-

10/05/10

10/05/10

10/05/10

10/05/10

10/05/10

Hardness

mgCaC03

8

7

29

8

41

/L

Calcium 
- 

Dissolved

mg/L

1.0

0.9

2.3

0.9

2.7

Magnesium 
- 

Dissolved

mg/L

1.4

1.3

5.7

1.3

8.3

Miscellaneous 
Inorganics

Our 

Reference:

UNITS

40738-35

Your 

Reference

-------------

W12-D

Type 
of 

sample

------------

Water

Date 

prepared

-

10/05/10

Date 

analysed

-

10/05/10

Hardness

mgCaC03

34

/L

Calcium 
- 

Dissolved

mg/L

2.0

Magnesium 
- 

Dissolved

mg/L

7.0
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Client 

Reference:
71706, 

Mulgoa

Method 
ID

Methodology 
Summary

GC.16

Soil 

samples 
are 

extracted 
with 

methanol 
and 

spiked 
into 

water 
prior 
to 

analysing 
by 

purge 
and 
trap 

GC-MS.

Water 

samples 
are 

ana 

lysed 

directly 
by 

purge 
and 
trap 

GC-MS.

GC.3

Soil 

samples 
are 

extracted 
with 

Dichloromethane/Acetone 
and 

waters 
with 

Dichloromethane 
and 

analysed

byGC-FID.

GC-5

Soil 

samples 
are 

extracted 
with 

dichloromethane/acetone 
and 

waters 
with 

dichloromethane 
and 

analysed 
by

GC 

with 
dual 

ECD’s.

GC.S

Soil 

samples 
are 

extracted 
with 

dichloromethane/acetone 
and 

waters 
with 

dichloromethane 
and 

analysed 
by

GC 

with 
dual 

ECD’s.

Metals.20

Determination 
of 

various 
metals 
by 

lCP-AES.

ICP-AESMetals.21

Determination 
of 

Mercury 
by 

Cold 

Vapour 
AAS.

CV-AASLAB.S

Moisture 
content 

determined 
by 

heating 
at 

105 
deg 
C 

for 
a 

minimum 
of 
4 

hours.

ASB.1

Asbestos 
ID 
- 

Qualitative 
identification 

of 

asbestos 
type 

fibres 
in 

bulk 

samples 
using 

Polarised 
Light

Microscopy 
and 

Dispersion 
Staining 

Techniques.

Metals.22

Determination 
of 

various 
metals 
by 

ICP-MS.

ICP-MS
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Client 

Reference:
71706, 

Mulgoa

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

vTPH 
& 

STEX 
in 

Soil

Base 
II 

Duplicate 
11 

%RPD

Date 

extracted

-

11/5/10

40738-21

11/5/101111/5/10
LCS-1

11/5/10

Date 
ana 

lysed

-

11/5/10

40738-21

11/5/101111/5/10
LCS-1

11/5/10

vTPH 
Co 
- 

C9

mg/kg

25

GC.16

<25

40738-21

<2511 
<25

LCS-1

96%

Benzene

mg/kg

0.5

GC.16

<0.5

40738-21

<0.511 
<0.5

lCS-1

118%

Toluene

mg/kg

0.5

GC.16

<0.5

40738-21

<0.511 
<0.5

lCS-1

102%

Ethylbenzene

mglkg

1

GC.16

<1.0

40738-21

<1.0 
II 

<1.0

lCS-1

83%

m+p-xylene

mglkg

2

GC.16

<2.0

40738-21

<2.0 
II 

<2.0

lCS-1

88%

a-Xylene

mglkg

1

GC.16

<1.0

40738-21

<1.0 
II 

<1.0

LCS-1

86%

Surrogate

%

GC.16

102

40738-21

1051110711 
RPD: 
2

LCS-1

80%

aaa- 

Trifluoroto[uene
QUALllY 
CONTROL

UNITS

PQL

MEJl-IOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
sm#

Spike 
%Recovery

sTPH 
in 

Soil 

(C10-C36)

Base 
II 

Duplicate 
II 

%RPD

Date 

extracted

-

11/5/10

40738-9

11/5/101111/5/10
lCS-1

11/5/10

Date 

analysed

-

11/5/10

40738-9

11/5/101111/5/10
LCS-1

11/5/10

TPHC10- 
C14

mglkg

50

GC.3

<50

40738-9

<50 
II 

<50

lCS-1

75%

TPH 
C15 
- 

C28

mglkg

100

GC.3

<100

40738-9

<100 
II 

<100

lCS-1

86%

TPH 
C29 
- 

C36

mg/kg

100

GC.3

<100

40738-9

<100 
II 

<100

lCS-1

82%

Surrogate

%

GC.3

135

40738-9

13411130 
II 

RPD: 
3

LCS-1

129%

o-Terphenyl
QUALllY 
CONTROL

UNITS

PQL

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

SpikeSm#
Spike 
%Recovery

Organochlorine

Base 
II 

Duplicate 
II 

%RPD

Pesticides 
in 

soil

Date 

extracted

-

10/5/10

40738-9

10/5/101110/5/10
LCS-1

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-9

10/5/101110/5/10
LCS-1

10/5/10

HCB

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NR]

alpha-BHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

107%

gamma-BHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NRI

beta-SHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

132%

Heptachlor

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

97%

delta-BHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NRI

Aldrin

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

104%

Heptachlor 
Epoxide

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

104%

gamma-Chlordane
mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NRI

alpha-chlordane
mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NRI

Endosulfan 
1

mg/kg

0.1

GC-5

<0,1

40738-9

<0.111 
<0.1

[NRI

[NRI

pp-DDE

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

114%

Dieldrin

mg/kg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

111%

Endrin

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-1

94%

pp-DDD

mg/kg

0.1

GC-5

<0,1

40738-9

<0.111<0.1

LCS-1

135%

Endosul!an 
II

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NR]

pp-DDT

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NRI

[NR]
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QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Organochlorine

Base 
II 

Duplicate 
II 

%RPD

Pesticides 
in 

soil

Endrin 

Aldehyde

mg/kg

0.1

GC-5

<0.1

40738-9

<0.1]]<0.1

[NR]

]NR]

Endosulfan 
Sulphate

mg/kg

0.1

GC-5

<0.1

40738-9

<0.111<0.1

lCS-1

93%

Methoxychlor

mg/kg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

[NR]

[NR]

Surrogate 
TCLMX

%

GC-5

120

40738-9

11311121]] 
RPD: 
7

lCS-1

115%

Client 

Reference.
71706. 

Mulgoa

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Organophosphorus

Base 
II 

Duplicate 
II 

%RPD

PesticidesDate 

extracted

-

10/5/10

40738-9

10/5/10 

1110/5/10

lCS-1

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-9

10/5/10 

1110/5/10

lCS-1

10/5/10

Diazinon

mg/kg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

[NR]

[NR]

Dimethoate

mg/kg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

[NR]

[NR]

C 
h 

lorpy 

riphos-m 
ethyl

mg/kg

0.1

GC.8

<0.1

40738-9

<0.111 
<0.1

[NR]

]NR]

Ronnel

mglkg

0.1

GC.8

<0,1

40738-9

<0.1]] 
<0.1

[NR]

[NR]

Chlorpyriphos

mglkg

0.1

GC.8

<0.1

40738-9

<0.1]] 
<0.1

lCS-1

129%

Fenitrothion

mglkg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

lCS-1

125%

Bromophos-ethyl
mg/kg

0.1

GC.8

<0.1

40738-9

<0.111 
<0.1

[NR]

[NR]

Ethion

mg/kg

0.1

GC.8

<0.1

40738-9

<0.1]] 
<0.1

lCS-1

108%

Surrogate 
TClMX

%

GC.8

120

40738-9

1131112111 
RPD: 
7

lCS-1

123%

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Acid 

Extractable 
metals

Base 
II 

Duplicate 
II 

%RPD

in 

soil

Date 

digested

-

11/05/1

40738-9

11/05/10 

]]11/05/10

lCS-2

11/05/10

0

Date 
ana 

lysed

-

11/05/1

40738-9

11/05/101111/05/10
lCS-2

11/05/10

0

Arsenic

mg/kg

4

Metals.20
<4

40738-9

511711RPD:33

lCS-2

110%

ICP-AES

Cadmium

mglkg

0.5

Metals.20

<0.5

40738-9

<0.511 
<0.5

lCS-2

111%

ICP-AES

Chromium

mg/kg

1

Metals.20
<1

40738-9

23113311 
RPD: 
36

lCS-2

111%

ICP-AES

Copper

mg/kg

1

Metals.20
<1

40738-9

411411 
RPD: 
0

lCS-2

114%

ICP-AES

lead

mglkg

1

Metals.20
<1

40738-9

18 

112211 

RPD:20

lCS-2

111%

ICP-AES

Mercury

mg/kg

0.1

Metals.21

<0.1

40738-9

<0.111<0.1

lCS-2

101%

CV-AAS

Nickel

mg/kg

1

Metals.20
<1

40738-9

311411 
RPD: 
29

lCS-2

113%

ICP-AES

Zinc

mglkg

1

Metals.20
<1

40738-9

311411 

RPD:29

LCS-2

111%

ICP-AES
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Client 

Reference:
71706, 

Mulgoa

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Moisture
Date 

prepared

-

10/5/10

Date 

analysed

-

10/5/10

Moisture

%

0.1

lAB.8

<0.10

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Asbestos 
10 
- 

soils

Date 
ana 

lysed

-

[NT]

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

BTEX 
in 

Water

Base 
II 

Duplicate 
II 

%RPD

Date 

extracted

-

14/05/2

[NT]

[NT]

lCS-W1

14/05/2010

010

Date 

analysed

-

14/05/2

[NT]

[NT]

lCS-W1

14/05/2010

010

Benzene

~g/l

1

GC.16

<1.0

[NT]

[NT]

lCS-W1

93%

Toluene

~g/l

1

GC.16

<1.0

[NT]

[NT]

lCS-W1

93%

Ethylbenzene

~g/l

. 

1

GC.16

<1.0

[NT]

[NT]

lCS-W1

111%

m+p-xylene

~g/l

2

GC.16

<2.0

[NT]

[NT]

lCS-W1

90%

a-xylene

~g/l

1

GC.16

<1.0

[NT]

[NT]

lCS-W1

111%

Surrogate

%

GC.16

111

[NT]

[NT]

lCS-W1

106%

DibromofluoromethaneSurrogate 
toluene-dB
%

GC.16

126

[NT]

[NT]

lCS-W1

89%

Surrogate 
4-BFB

%

GC.16

98

[NT]

[NT]

lCS-W1

96%

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Duplicate 
sm#

Duplicate 
results

Spike 
sm#

Spike 
%Recovery

HM 
in 

water 
- 

dissolved

Base 
II 

Duplicate 
II 

%RPD

Date 

prepared

-

10/5/10

40738-25

10/5/10 
[[ 

10/5/10

lCS-W1

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-25

10/5/10 
[[ 

10/5/10

lCS-W1

10/5/10

Arsenic-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 
[[ 

<1

lCS-W1

97%

ICP-MS

Cadmium-Dissolved
~g/l

0.1

Metals.22

<0.1

40738-25

<0.1[[<0.1

lCS-W1

98%

ICP-MS

Chromium-Dissolved
~g/l

1

Metals.22
<1

40738-25

2 

[[ 

<1

lCS-W1

93%

ICP-MS

Copper-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 
[[ 

<1

lCS-W1

90%

ICP-MS

Lead-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 
I[ 

<1

lCS-W1

103%

ICP-MS

Mercury-Dissolved
~g/l

0.5

Metals.21

<0.5

40738-25

<0.5 
[[ 

<0.5

lCS-W1

100%

CV-AAS

Nickel-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 
I[ 

<1

lCS-W1

90%

ICP-MS

Zinc-Dissolved
~g/l

1

Metals.22
<1

40738-25

2[[1 

[[RPD:67

lCS-W1

91%

ICP-MS
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Client 

Reference:
71706, 

Mulgoa

QUALITY 
CONTROL

UNITS

PQL

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Miscellaneous 
Inorganics

Base 
II 

Duplicate 
II 

%RPD

Date 

prepared

-

10/05/1

40738-25

10/05/101[10/05/10
LCS-W6

10/05/10

0

Date 
ana 

lysed

-

10/05/1

40738-25

10/05/10 

1[10/05/10

LCS-W6

10/05/10

0

Hardness

mgCaCO
1

Metals.20
<1

40738-25

671[671[ 
RPD:O

[NR]

[NR]

3/L

ICP-AES

Calcium 
- 

Dissolved

mg/L

0.03

Metals.20

<0.03

40738-25

7.2117.21[ 
RPD: 
0

LCS-W6

88%

ICP-AES

Magnesium 
- 

Dissolved

mg/L

0.03

Metals.20

<0.03

40738-25

121[121[ 
RPD:O

LCS-W6

84%

ICP-AES

QUALITY 
CONTROL

UNITS

Dup. 

sm#

Duplicate

SpikeSm#

Spike 
% 

Recovery

sTPH 
in 

Soil 

(Cl0-C36)

Base 
+ 

Duplicate 
+ 

%RPD

Date 

extracted

-

40738-21

11/5/101[11/5/10

LCS-2

11/5/10

Date 
ana 

lysed

-

40738-21

11/5/101111/5/10

LCS-2

11/5/10

TPH 
C10 
- 

C14

mg/kg

40738-21

<50 
I[ 

<50

LCS-2

78%

TPH 
C15 
- 

C28

mg/kg

40738-21

<100 
I[ 

<100

LCS-2

89%

TPH 
C29 
- 

C36

mg/kg

40738-21

<100 
I[ 

<100

LCS-2

84%

Surrogate 
o-Terphenyl
%

40738-21

132111311[ 
RPD: 
1

LCS-2

132%

QUALITY 
CONTROL

UNITS

Dup. 
sm#

Duplicate

SpikeSm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Base 
+ 

Duplicate 
+ 

%RPD

in 

soil

Date 

extracted

-

40738-21

10/5/101110/5/10

LCS-2

10/5/10

Date 
ana 

lysed

-

40738-21

10/5/101110/5/10

LCS-2

10/5/10

HCB

mglkg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

alpha-BHC

mglkg

40738-21

<0.11[<0.1

LCS-2

101%

gamma-SHe

mglkg

40738-21

<0.11[<0.1

[NR]

[NR]

beta-BHC

mg/kg

40738-21

<0.111 
<0.1

LCS-2

129%

Heptachlor

mglkg

40738-21

<0.11[<0.1

LCS-2

77%

delta-BHC

mglkg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

Aldrin

mglkg

40738-21

<0.111<0.1

LCS-2

85%

Heptachlor 
Epoxide

mglkg

40738-21

<0.11[<0.1

LCS-2

94%

gamma-Chlordane
mglkg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

alpha-chlordane
mglkg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

Endosulfan 
I

mglkg

40738-21

<0.111 
<0.1

[NR]

[NR]

pp-DDE

mglkg

40738-21

<0.11[ 
<0.1

LCS-2

119%

Dieldrin

mg/kg

40738-21

<0.11[<0.1

LCS-2

95%

Endrin

mglkg

40738-21

<0.111<0.1

LCS-2

84%

pp-DDD

mglkg

40738-21

<0.11[<0.1

LCS-2

105%

Endosulfan 
II

mg/kg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

pp-DDT

mglkg

40738-21

<0.11[ 
<0.1

[NR]

[NR]

Endrin 

Aldehyde

mglkg

40738-21

<0.111 
<0.1

[NR]

[NR]
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QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Base 
+ 

Duplicate 
+ 

%RPD

in 

soil

Endosulfan 
Sulphate

mg/kg

40738-21

<0.111<0.1

LCS-2

79%

Methoxychlor

mg/kg

40738-21

<0.111<0.1

INRI

INRI

Surrogate 
TCLMX

%

40738-21

12211119 
II 

RPD: 
2

LCS-2

116%

QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Organophosphorus

Base 
+ 

Duplicate 
+ 

OfoRPD

Pesticides
Date 

extracted

-

40738-21

10/5/10 
II 

10/5/10

LCS-2

10/5/10

Date 
ana 

lysed

-

40738-21

10/5/10 
II 

10/5/10

LCS-2

10/5/10

Diazinon

mglkg

40738-21

<0.111<0.1

INRI

INRI

Dimethoate

mglkg

40738-21

<0.111 
<0.1

INRI

INRI

C 
h 

10 

rpyriphos-methy 
I

mg/kg

40738-21

<0.111<0.1

INRI

INRI

Ronnel

mg/kg

40738-21

<0.111<0.1

INRI

INRI

Chlorpyriphos

mg/kg

40738-21

<0.111<0.1

LCS-2

95%

Fenitrothion

mglkg

40738-21

<0.111<0.1

LCS-2

82%

Bromophos-ethyl
mglkg

40738-21

<0.111 
<0.1

INRI

INRI

Ethion

mg/kg

40738-21

<0.111 
<0.1

LCS-2

99%

Surrogate 
TCLMX

%

40738-21

12211119 
II 

RPD: 
2

LCS-2

111%

QUALITY 
CONTROL

UNITS

Dup. 
Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Acid 

Extractable 
metals 
in

Base 
+ 

Duplicate 
+ 

%RPD

soil

Date 

digested

-

40738-21

11/05/101111/05/10
LCS-3

11/05/10

Date 
ana 

lysed

-

40738-21

11/05/101111/05/10
LCS-3

11/05/10

Arsenic

mg/kg

40738-21

11 

111211 
RPD: 
9

LCS-3

106%

Cadmium

mg/kg

40738-21

<0.511 
<0.5

LCS-3

107%

Chromium

mg/kg

40738-21

1211 

1211RPD:0

LCS-3

107%

Copper

mg/kg

40738-21

2811 
2811 

RPD: 
0

LCS-3

110%

Lead

mg/kg

40738-21

20112411 
RPD: 
18

LCS-3

107%

Mercury

mglkg

40738-21

<0.111 
<0.1

LCS-3

100%

Nickel

mg/kg

40738-21

21112211 
RPD: 
5

LCS-3

110%

Zinc

mg/kg

40738-21

5511 
5411 

RPD: 
2

LCS-3

107%
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QUALITY 
CONTROL

UNITS

Oup. 
Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

HM 
in 

water 
~ 

dissolved

Base 
+ 

Duplicate 
+ 

%RPD

Date 

prepared

-

[NT[

[NT[

40738-26

10/5/10

Date 
ana 

lysed

-

[NT]

[NT]

40738-26

10/8/10

Arsenic-Dissolved
~g/L

[NT]

[NT]

40738-26

82%

Cadmium-Dissolved
~g/L

[NT]

[NT]

40738-26

96%

Chromium-Dissolved
~g/L

[NT]

[NT]

40738-26

110%

Copper-Dissolved
~g/L

[NT]

[NT]

40738-26

101%

Lead-Dissolved

~g/L

[NT]

[NT]

40738-26

110%

Mercury-Dissolved
~g/L

[NT]

[NT]

40738-26

114%

Nickel-Dissolved
~g/L

[NT]

[NT]

40738-26

101%

Zinc-Dissolved

~g/L

[NT]

[NT]

40738-26

112%

QUALITY 
CONTROL

UNITS

Oup. 

Sm#

Ouplicate

Spike 
Sm#

Spike 
% 

Recovery

Miscellaneous 
Inorganics

Base 
+ 

Duplicate 
+ 

%RPD

Date 

prepared

-

40738-35

10/05/10 
II 

10/05/10

40738-34

10/05/10

Date 
ana 

lysed

-

40738-35

10/05/10 

[[10/05/10

40738-34

10/05/10

Hardness

mgCaCO

40738-35

34 
II 

34 
II 

RPO: 
0

[NR]

[NR]

3/L

Calcium 
- 

Dissolved

mg/L

40738-35

2.0 

[[2.0 
II 

RPO: 
0

40738-34

95%

Magnesium 
- 

Dissolved

mg/L

40738-35

7.0 
II 

7.1[[ 
RPO: 
1

40738-34

93%

QUALITY 
CONTROL

UNITS

Oup. 
sm#

Duplicate

Spike 
sm#

Spike 
% 

Recovery

sTPH 
in 

Soil 
(C1 

0-C36)

Base 
+ 

Duplicate 
+ 

%RPD

Date 

extracted

-

[NT]

[NT]

40738-23

11/5/10

Date 

analysed

-

[NT]

[NT]

40738-23

11/5/10

TPHC10- 
C14

mglkg

[NT]

[NT]

40738-23

77%

TPH 
C15 
- 

C28

mglkg

[NT]

[NT]

40738-23

92%

TPH 
C29 
- 

C36

mglkg

[NT]

[NT]

40738-23

89%

Surrogate 

o-Terphenyl
%

[NT]

[NT]

40738-23

124%

QUALITY 
CONTROL

UNITS

Dup. 
sm#

Duplicate

SpikeSm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Sase 
+ 

Duplicate 
+ 

%RPD

in 

soil

Date 

extracted

-

[NT]

[NT]

40738-23

10/5/10

Date 

analysed

-

[NT]

[NT]

40738-23

10/5/10

HCB

mglkg

[NT]

[NT]

[NR]

[NR]

alpha-BHC

mglkg

[NT]

[NT]

40738-23

113%

gamma-SHC

mglkg

[NT]

[NT]

[NR]

[NR]

beta-BHC

mglkg

[NT]

[NT]

40738-23

113%

Heptachlor

mglkg

[NT]

[NT]

40738-23

105%

delta-BHC

mglkg

[NT]

[NT]

[NRJ

[NRJ

Aldrin

mglkg

[NT]

[NT]

40738-23

113%

Heptachlor 
Epoxide

mglkg

[NT]

[NT]

40738-23

117%

gamma-Chlordane
mglkg

[NT]

[NT]

[NRJ

[NR]

alpha-chlordane
mglkg

[NT]

[NT]

[NR]

[NRJ
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QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Base 
+ 

Duplicate 
+ 

%RPD

in 

soilEndosulfan 
I

mglkg

[NT]

[NT]

[NR]

[NR]

pp-DDE

mg/kg

[NT]

[NT]

40738-23

130%

Dieldrin

mglkg

[NT]

[NT]

40738-23

127%

Endrin

mg/kg

[NT]

[NT]

40738-23

110%

pp-DDD

mg/kg

[NT]

[NT]

40738-23

120%

Endosulfan 
II

mg/kg

[NT]

[NT]

[NR]

[NR]

pp-DDT

mglkg

[NT]

[NT]

[NR]

[NR]

Endrin 

Aldehyde

mg/kg

[NT]

[NT]

[NR]

[NR]

Endosulfan 
Sulphate

mglkg

[NT]

[NT]

40738-23

112%

Methoxychlor

mglkg

[NT]

[NT]

[NR]

[NR]

Surrogate 
TCLMX

%

[NT]

[NT]

40738-23

115O/G

QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Acid 

Extractable 
metals 
in

Base 
+ 

Duplicate 
+ 

%RPD

soil

Date 

digested

-

[NT]

[NT]

40738-23

11/05/10

Date 

analysed

-

[NT]

[NT]

40738-23

11/05/10

Arsenic

mglkg

[NT]

[NT]

40738-23

95%

Cadmium

mg/kg

[NT]

[NT]

40738-23

85%

Chromium

mg/kg

[NT]

[NT]

40738-23

85%

Copper

mg/kg

[NT]

[NT]

40738-23

104%

Lead

mg/kg

[NT]

[NT]

40738-23

86%

Mercury

mglkg

[NT]

[NT]

40738-23

98%

Nickel

mglkg

[NT]

[NT]

40738-23

88%

Zinc

mglkg

[NT]

[NT]

40738-23

84%
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Client 

Reference:
71706, 

Mulgoa

Report 

Comments: 
Water 

received 
in 

Plastic 
bollle 
- 

on 

receipt 
was 

transferred 
to 

glass 
for 

organics 
and 

filtered 
and 

acidified 
for 

metals.

Asbestos: 
A 

portion 
of 

the 

supplied 
sample 
was 

sub-sampled 
for 

asbestos 
according 
to 

Enviro[ab 

procedures. 
We 

cannot 

guarantee 
that 
this 

sub-sample 
is 

indicative 
of 

the 

entire 

sample. 

Enviro[ab 

recommends 
supplying 

30-40g 
of 

sample 
in 

it’s 

own 

container. 

Asbestos 
was 

ana[ysed 
by 

Approved 
Identifier: 

Mall 

Mansfie[d 

Asbestos 
was 

authorised 
by 

Approved 
Signatory: 

Mall 

Mansfie[d 

[NS: 

Insufficient 
sample 
for 

this 

test 

NT: 

Not 

tested 

POL: 

Practical 

Ouantitation 
Limit 

<: 

Less 
than 

>: 

Greater 
than 

RPD: 

Re[ative 
Percent 

Difference 

NA: 

Test 
not 

required 

LCS: 

Laboratory 
Control 

Sample 

NR: 
Not 

requested

Quality 
Control 

Definitions 

Blank: 
This 
is 

Ihe 

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. 
[f 

possible, 
the 

sample 

selected 
should 
be 

one 

where 
the 

ana[yte 

concentration 
is 

easily 

measurable. 

Matrix 
Spike: 
A 

portion 
of 

the 

sample 
is 

spiked 
with 
a 

known 

concentration 
of 

target 

ana[yte. 
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 

ana[ytes 

representative 
of 

the 

ana[yte 
class. 
[t 

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 

ana[yte 
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 

recovertes 
for 
the 

sample 
batch 
were 

within 

laboratory 
acceptance 

criteria. 

Dup[icates: 
<5xPOL 
- 

any 

RPD 
is 

acceptable; 

>5xPOL 
- 

0-50% 
RPD 
is 

acceptable. 

Matrix 
Spikes 
and 

LCS: 

Generally 
70-130% 
for 

inorganics/meta[s; 
60-140% 
for 

organics 
and 

10-140% 
for 

SVOC 
and 

speciated 
phenols 
is 

acceptable. 

Surrogates: 
60-140% 
is 

acceptable 
for 

general 
organics 
and 

10-140% 
for
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12 Ashley Street. Chatswood NSW 2068 

Attn: Tania Notaras 

Phone: 0299106200 Fax: 0299106201 

Email: tnotaras@envirolabservices.com.au

.................... Sampler: .... ..AP............. ........................... 

........ 
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LABORATORIES

AUSTRALIAN 
QUi\RANTINE 

AND 

INSPECTION 
SERVICE

AccrtIditl.lIon 
No. 

lr;.t~

SYDNEY 
Liocn’e 

No. 

N0356.

CUSTOMER 
CENTRIC 

- 

ANALYTICAL 
CHEMISTS

^oc,<:<litoo 
for 

oompH.noe 
"’lh 

ISO/lEe 
17025. 

The 

~,,,llJi 
of 

I.".. 

o.libml 
o,,-’ 

.ndl~r 

mearurcmenls 

included 
in 

!hi, 

document 
life 

!nlccabl. 
to 

Au,tnli.nlnal 
onol 

standard<. 

NATA;.. 
,;g",’o<)’ 

to 

Ibe 

APLAC 
mutwor 

re<<>gnilion 
ammgem<mt 

for 

th. 

mUIUlII 

reoognition 
of 

the 

equivalence 
of 

le,jing, 

colihr.tion 
.nd 

in’pcclion 
n:porl.,

Quornntine 

^l’Pfo,..d 

Prcmi.-e, 

crit.ri. 

5.1 

for 

qw".nullO 

conUl;nment 
1."01 
I 

(QeD 

f.oititi.. 

Clo" 
Ih" 

critori. 
,""w, 

!’fern;... 

utili,ed 
for 

""can:h, 
IUUlly,j. 

III\d 

tosting 
of 

biologic.l 
m.teri.l, 

>oil, 

animal. 
plant 
.nd 

I,,,,,,,," 

product..

Laboratory 
Report 
No: 

Client 
Name: 

Client 

Reference: 
Contact 
Name: 

Chain 
of 

Custody 
No: 

Sample 
Matrix:

E048274 Douglas 
Partners 

Mulgoa Adam 

Podnar 

na SOIL

Cover 
Page 
I 

of 
4 

plus 

Sample 
Results

Date 

Received: 
20/05/20 
I 

0 

Date 

Reported: 

27/05/2010

This 

Final 

Certificate 
of 

Analysis 
consists 
of 

sample 
results, 

DQI’s, 
method 

descriptions, 
laboratory 

definitions, 
and 

internationally 
recognised 

NATA 

accreditation 
and 

endorsement. 
The 

DQO 

compliance 
relates 

specifically 
to 

QAlQC 
results 
as 

performed 
as 

part 
of 

the 

sample 

analysis, 
and 

may 

provide 
an 

indication 
of 

sample 
result 

quality. 
Transfer 

ofreport 
ownership 

from 

Labmark 
to 

the 

client 
shall 
only 

occur 
once 
full 
& 

final 

payment 
has 

been 

settled 
and 

verified. 
All 

report 
copies 

may 
be 

retracted 
where 
full 

payment 
has 
not 

occured 
within 
the 

agreed 

settlement 
period.

QUALITY 

ASSURANCE 
CRITERIA

QUALITY 
CONTROL 

GLOBAL 

ACCEPTANCE 
CRITERIA 
(GAC)

Accuracy:

matrix 
spike: 

les, 

crm, 

method: 
surrogate 

spike:

I 

in 

first 

5-20, 
then 
1 

every 
20 

samples 

1 

per 

analytical 
batch 

addition 
per 

target 

organic 
method

Accuracy: 
spike, 

lcs, 

cnn 

surrogate:

general 
analytes 
70% 
- 

130% 

recovery 

phenol 

analytes 
50% 
- 

130% 

recovery 

organophosphorous 
pesticide 

analytes 

60% 
- 

130% 

recovery 

phenoxy 
acid 

herbicides, 
organotin 

50% 
- 

130% 

recovery

Precision:

laboratory 
duplicate:
1 

in 

first 

5-10, 
then 
I 

every 
10 

samples

laboratOl)’ 
triplicate: 

re-extracted 
& 

reported 
when 

duplicate 

RPD 

values 
exceed 

acceptance 
criteria

anion/cation 
bal:
+/- 

10% 
(0-3 

meq/l), 

+/- 

5% 

(>3 

meqll) 

not 

detected 
>95% 

ofthe 

reported 
EQL 

0-30% 
(> 

10xEQL), 
0-75% 

(5-lOxEQL) 

0-100% 

(<5xEQL) 
0-50% 
(> 

10xEQL), 
0-75% 

(5-lOxEQL) 

O-lOO% 

(<5xEQL)

Precision:
method 
blank: 

duplicate 
lab 

RPD 

(metals): 
duplicate 
lab 

RPD:

Holding 
Times: 

soils, 

waters: 

Refer 
to 

LabMark 

Preservation 
& 

TIlT 

table VOC’s 
14 

days 

water 
/ 

soil 

VAC’s 
7 

days 

water 
or 

14 

days 

acidified 

VAC’s 
14 

days 
soil 

SVOC’s 
7 

days 

water, 
14 

days 
soil 

Pesticides 
7 

days 

water, 
14 

days 
soil 

Metals 
6 

months 
general 

elements 

Mercury 
28 

days

QUALITY 
CONTROL 

ANALYTE 
SPECIFIC 

ACCEPTANCE 
CRITERIA 

(ASAC)

Confirmation: 
target 

organic 
analysis: 

GCIMS, 
or 

confirmatory 
column

Accuracy: 
spike, 

lcs, 

cnn 

surrogate:

analyte 
specific 
recovery 

data 

<3xsd 
of 

historical 
mean

Scnsitivity:
EQL:

Typically 
2-5 
x 

Method 

Detection 
Limit 

(MDL)

Uncertainty: 
spike,lcs:

measurement 
calculated 
from 

historical 
analyte 

specific 
control 

charts

RESULT 

ANNOTATION
Data 

Quality 

Objective 

s: 

Data 

Quality 

Indicator 

d: 

Estimated 
Quantitation 

Limit 
t: 

not 

applicable 

r:

matrix 
spike 

recovery 

laboratory 
duplicate 

laboratory 
triplicate 

RPD 

relative 
% 

difference
p: 

pending 

les: 

laboratory 
control 
sample 

cnn: 

certified 
reference 

material 

mb: 

method 
blank

bcs: 

batch 

specific 
les 

bmb: 
batch 

specific 
mb

/~

/~

J~
----.

GeoffWeir 
Qu 

lity 

Control 
(Report 

signatory) 
geoff.weir@labmark.com.au

GeoffWeir Authorising 
Chemist 

(NATA 

signatory) 

geoff.weir@labmark.com.au
Jeremy 
Truong 

Authorising 
Chemist 

(NATA 

signatory) 

jeremy.truong@labmark.com.au

This 

document 
is 

issued 
in 

accordance 
with 
NA 

TAts 

accreditation 
requirements.

@ 

copyright 
2000

LabMark 

Environmental 
Laboratories 

ABN 
30 
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* 

SYDNEY: 
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2077 

* 
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1868 

Dandenong 
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3168 

* 

Tele 
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Fax: 
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95382277 
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LCllblVl.Cllrk
ENVIRONMENTAL 

LABORATORIES

CUSTOMER 
CENTRIC 
- 

ANALYTICAL 
CHEMISTS

Laboratory 
Report: 

E048274 

Cover 
Page 
2 

of 
4

foundation Mcmbc:.

NEPC 

GUIDELINE 
COMPLIANCE 

- 

DQO

1. 

GENERAL
A. 

Results 
relate 

specifically 
to 

samples 
as 

received, 
Sample 
results 
are 

not 

corrected 
for 

matrix 
spike, 

les, 
or 

surrogate 
recovery 
data. 

B. 

EQL’s 
are 

matrix 

dependant 
and 

may 
be 

increased 
due 
to 

sample 
dilution 
or 

matrix 

interference.

C. 

Laboratory 
QAlQC 

samples 
are 

specific 
to 

this 

project. 

D. 

Inter-laboratory 
proficiency 
results 
are 

available 
upon 

request. 
NATA 

accreditation 
details 

available 
at 

www.nata.asn.au.

E. 

VOC 

spikes 
& 

surrogates 
added 
to 

samples 
during 

extraction, 
SVOC 

spikes 
& 

surrogates 
added 
prior 
to 

extraction. 

F. 

Recovery 
data 

outside 
GAC 

limits 
shall 
be 

investigated 
and 

compared 
to 

ASAC 

(historical 
mean 
+/- 

3sd). 
If 

recovery 
data 

<20%, 

then 
the 

relevant 
results 
for 

that 

compound 
are 

considered 
not 

reliable.

G. 

Recovery 
data 

(ms, 

surrogate, 
crm, 
Ics) 

outside 
ASAC 

limits 
shall 

initiate 
an 

investigative 
action. 

Anomolous 
QC 

data 
is 

examined 
in 

conjunction 
with 

other 
QC 

samples 
and 
a 

final 

decision 
whether 
to 

accept 
or 

reject 
results 
is 

provided 
by 

the 

professional 
judgement 
of 

the 

senior 

analyst. 
The 

USEPA-CLP 
National 

Functional 
Guidelines 
are 

referred 
to 

for 

specific 

recommendations. 

H. 

Extraction 

(preparation) 
date 

refers 
to 

the 

date 
that 

sample 

preparation 
was 

initiated. 
Note 
that 

certain 

methods 

not 

requiring 
sample 

preparation 
(eg. 

VOCs 
in 

water, 
etc) 

may 

report 
a 

common 
extraction 

and 

analysis 
date.

L 

LabMark 
shall 

maintain 
an 

official 
copy 
of 

this 

Certificate 
of 

Analysis 
for 
all 

tracable 
reference 

purposes.

2. 

CHAIN 
OF 

CUSTODY 
(COC) 
& 

SAMPLE 
RECEIPT 
NOTICE 

(SRN) 

REQUIREMENTS

A. 

SRN 

issued 
to 

client 
upon 

sample 
receipt 
& 

login 

verification. 

B. 

Preservation 
& 

sampling 
date 

details 

specified 
on 

cac 
and 

SRN, 

unless 
noted.

C. 

Sample 
Integrity 
& 

Validated 
Time 
of 

Sample 
Receipt 

(VTSR) 
Holding 
Times 

verified 

(preservation 
may 

extend 

holding 
time, 

refer 
to 

preservation 
chart).

3. 

NATA 

ACCREDITED 
METHODS

A. 

NATA 

accreditation 
held 
for 

each 

in-house 
method 
and 

sample 
matrix 

type 

reported, 
unless 
noted 
below 

(Refer 

to 

subcontracted 
test 

reports 
for 

NATA 

accreditation 
status). 

B. 

NATA 

accredited 
in-house 

laboratory 
methods 
are 

referenced 
from 

NEPC, 
ASTM, 

modified 
USEPA 
/ 

APHA 

documents. 
Corporate 

Accreditation 
No. 

13542. 

C. 

SUQcontracted 
analyses: 

Refer 
to 

Sample 
Receipt 
Notice 
and 

additional 
DQO 

comments.

This 

document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements.

@ 

copyright 
2000

LabMark 

Environmental 
Laboratories 

ABN 
30 

008 

127802 

* 

SYDNEY: 
Unit 
1, 

8 

Leighton 
Place 

Asquith 
NSW 
2077 

* 

MELBOURNE: 
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Clayton 
VlC 

3168 

* 

Tele 
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02 
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Fax: 
02 
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* 

Tele 
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95382277 
* 

Fax: 
03 
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4_ 

QAlQC 

FREQUENCY 
COMPLIANCE 
TABLE 

SPECIFIC 
TO 

THIS 

REPORT

Matrix: 
SOIL

Page:

Method:

Totals:
#d

%d~ratio
#t

#s

%s-ratio

1

BTEXbyP&T

1

0

0%

0

0

0%

1

Volatile 
TPH 
by 

P&T 

(vTPH)

1

0

0%

0

0

0%

2

Petroleum 

Hydrocarbons 
(TPH)

1

0

0%

0

0

0%

3

Organochlorine 
Pesticides 
(OC)

2

0

0%

0

0

0%

4

Organophosphorus 
Pesticides 
(OP)

2

0

0%

0

0

0%

5

Acid 

extractable 
metals 

(M7)

2

0

0%

0

0

0%

6

Acid 

extractable 
metals 
- 

mercury

2

0

0%

0

0

0%

7

Moisture

2

GLOSSARY:#d 

%d-ratio 
#t #s 

%s-ratio
number 
of 

discrete 

duplicate 

extractions/analyses 
perfonned. 

NEPC 

guideline 
for 

laboratory 
duplicates 
is 
I 

in 

10 

samples 
(min 

\0%). 

number 
of 

triplicate 

extractions/analyses 
perfonned. 

number 
of 

spiked 

samples 
analysed. 

USEPA 
guideline 
for 

laboratory 
matrix 

spikes 
is 
1 

in 

20 

samples 
(min 

5%).

5_ 

ADDITIONAL 
COMMENTS 
SPECIFIC 
TO 

THIS 

REPORT

A_ 

All 

tests 
were 

conducted 
by 

LabMark 

Environmental 
Sydney, 

NATA 

accreditation 
No. 

13542, 
unless 

indicated 

below.

This 

document 
is 

issued 
in 

accordance 
with 

NATA’s 

accreditation 
requirements.

@ 

copyright 
2000

LabMark 

Environmental 
Laboratories 

ABN 
30 

008 
127 
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Page 
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Foundation Metnber

Laboratory 
QA/QC 
data 
shall 

relate 

specifically 
to 

this 

report, 
and 

may 

provide 
an 

indication 
ofsite 

specific 
sample 
result 

quality. 

LabMark 
DOES 

NOT 
report 

NON-RELEVANT 
BATCH 

OA/OCdata. 
Acceptance 
of 

this 

self 

assessment 
certificate 

does 
not 

preclude 
any 

requirement 
for 
a 

QNQC 
review 

by 
a 

accredited 

contaminated 
site 

EPA 

auditor, 
when 
and 

wherever 
necessary. 

Laboratory 
QAlQC 
self 

assessment 
references 

available 
upon 

request.

This 

document 
is 

issued 
in 

accordance 
with 

NATNs 

accreditation 
requirements.
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La bNla rk
Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: lof7 

plus cover page 

Date: 27/05/10

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 
of Analysis

This report supercedes reports issued on: Nt A

Laboratory Identification 262867 les mb

Sample Identification 40738-1 QC QC

Depth (m) - -- . --

Sampling Date recorded on cac 7/5/10 -- --

Laboratory Extraction (Preparation) Date 24/5/10 24/5110 24/5110

Laboratory Analysis Date 24/5/10 24/5/10 24/5110

Method: E029.2/E016.2

BTEXby P&T EQL

Benzene 0.2 <0.2 97% <0.2

Toluene 0.5 <0.5 94% <0.5

Ethylbenzene 0.5 <0.5 90% <0.5

meta- and para-Xylene 1 <1 93% <1

ortho-Xylene 0.5 <0.5 93% <0.5

Total Xylene -- -- -- --

CDFB (Surr @ 4 rng/kg) -- 91% 107% 107%

Method: E029.2/E016.2

Volatile TPH by P&T (vTPH) EQL

C6 - C9 Fraction 10 <10 104% <10

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E029.2 OI6.2: 8-10g soil extracted with 20mlmethanol. Analysis by P&T/GCIFIDIMSD. 

E029.2 OI6.2: 8-IOg soil extracted with 20ml methanol. Analysis by P&T/GCIMSD.

^ 

V labMark Ply Ltd ABN 27079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melboume VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 
No. 13S42 

FOITIIQSOJH, Rev, 0: D.tel..ued ]O/{)]NS



LabNlarlc:Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 20f7 

plus cover page 

Date: 27/05/10

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 
of Analysis

This report supercedes reports issued on: NlA

Laboratory Identification 262867 les mb

Sample Identification 40738-1 QC QC

Depth (m) -- -- --

Sampling Date recorded on cac 7/5/10 -- --

Laboratory Extraction (Preparation) Date 24/5/10 24/5/10 24/5/10

Laboratory Analysis Date 25/5/10 25/5/10 25/5/10

Method: EOO6.2

Petroleum Hydrocarbons (TPH) EQL

CIO - CI4 Fraction 50 <50 -- <50

CI5 - C28 Fraction 100 <100 84% <100

C29 - C36 Fraction 100 <100 -- <100

Sum ofTPHCI0-C36 -- -- -- --

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCMlAcetonelHexane (10:45:45). Analysis by GCIFID.

^ 
NATA 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 
8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne 

VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 
"OlIO QS0145, Rev. 0: D.te l"uru l /Ol/05



LCIIbNlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 300 

plus cover page 

Date: 27/05/1 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar

Certificate

of Analysis

Laboratory Identification 262867 262868 les mb

Sample Identification 40738-1 40738-3 QC QC

Depth (m) -- -- -- --

Sampling Date recorded on COC 7/5/10 7/5/10 -- --

Laboratory Extraction (Preparation) Date 24/5/10 24/5/10 24/5/10 24/5/10

Laboratory Analysis Date 25/5/10 25/5/10 24/5/10 24/5/10

Method: E013.2

Organochlorine Pesticides (OC) EQL

a-BHC 0.05 <0.05 <0.05 94% <0.05

Hexachlorobenzene 0.05 <0.05 <0.05 99% <0.05

b-BHC 0.05 <0.05 <0.05 96% <0.05

g-BHC (Lindane) 0.05 <0.05 <0.05 96% <0.05

d-BHC 0.05 <0.05 <0.05 -- <0.05

Heptachlor 0.05 <0.05 <0.05 99% <0.05

Aldrin 0.05 <0.05 <0.05 95% <0.05

Heptachlor epoxide 0.05 <0.05 <0.05 95% <0.05

trans-chlordane 0.05 <0.05 <0.05 101% <0.05

Endosulfan I 0.05 <0.05 <0.05 94% <0.05

cis-chlordane 0.05 <0.05 <0.05 107% <0.05

Dieldrin 0.05 <0.05 <0.05 79% <0.05

4,4-DDE 0.05 <0.05 <0.05 105% <0.05

Endrin 0.05 <0.05 <0.05 96% <0.05

Endosulfan II 0.05 <0.05 <0.05 88% <0.05

4,4-DDD 0.05 <0.05 <0.05 92% <0.05

Endosulfan sulphate 0.05 <0.05 <0.05 103% <0.05

4,4-DDT 0.2 <0.2 <0.2 90% <0.2

Methoxychlor 0.2 <0.2 <0.2 95% <0.2

DBC (SUlT@ 0.2mglkg) -- 82% 78% 81% 105%

Mulgoa 71706 This report supercedes reports issued on: Nt A

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E013.2: 8-IOg soil extracted with 20ml DCMlAcetonelHexane (10:45:45). Analysis by GC/dual ECD.

^ 
NATA 

V LabMark P Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 
Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. lJSH 
FormQSOJH, Rev. (I: Dole J..uod 1(11031115



i!L.abNlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 40f7 

plus cover page 

Date: 27/05110

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate

of Analysis

This report supercedes reports issued on: Nt A

Laboratory Identification 262867 262868 les mb

Sample Identification 40738-1 40738-3 QC QC

Depth (m) -- -- -- --

Sampling Date recorded on cac 7/5/10 7/5110 -- --

Laboratory Extraction (Preparation) Date 24/5110 24/5/10 24/5/10 24/5110

Laboratory Analysis Date 27/5110 27/5/10 27/5110 27/5110

Method: E014.2

Organophosphorus Pesticides (OP) EQL

Dichlorvos 0.5 <0.5 <0.5 116% <0.5

Mevinphos (Phosdrin) 0.5 <0.5 <0.5 122% <0.5

Demeton (total) I <I <I 120% <I

Ethoprop 0.5 <0.5 <0.5 118% <0.5

Monocrotophos 0.5 <0.5 <0.5 129% <0.5

Phorate 0.5 <0.5 <0.5 122% <0.5

Dimethoate 0.5 <0.5 <0.5 113% <0.5

Diazinon 0.5 <0.5 <0.5 112% <0.5

Disulfoton 0.5 <0.5 <0.5 115% <0.5

Methyl parathion 0.5 <0.5 <0.5 114% <0.5

Ronnel 0.5 <0.5 <0.5 108% <0.5

Fenitrothion 0.5 <0.5 <0.5 112% <0.5

Malathion 0.5 <0.5 <0.5 106% <0.5

Chlorpyrifos 0.5 <0.5 <0.5 1l0% <0.5

Fenthion 0.5 <0.5 <0.5 114% <0.5

Parathion 0.5 <0.5 <0.5 103% <0.5

Stirofos 0.5 <0.5 <0.5 115% <0.5

Prothiofos 0.5 <0.5 <0.5 1l0% <0.5

Azinophos methyl 0.5 <0.5 <0.5 122% <0.5

Coumaphos 0.5 <0.5 <0.5 115% <0.5

TPP (SlIrr@2mglkg) -- 91% 98% 92% 120%

Results expressed in mglkg dry weight unless. otherwise specified 

Comments:

EOI4.2: 8-IOg soil extracted with 20ml DCMlAcetonelHexane (10:45:45). Analysis by GCIMSD.

^ 
NATA 

V labMark pty ltd ABN 27079798397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 
9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melboume VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No. 13542 
fmmQSOUS, Rev. 0: Do!. ]>.uod lnlIJlMS



LabNlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 5 of? 

plus cover page 

Date: 27/05/1 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 

of Analysis

This report supercedes reports issued on: N/A

Laboratory Identification 262867 262868 erm les mb

Sample Identification 40738-1 40738-3 QC QC QC

Depth (m) -- -- -- -- --

Sampling Date recorded on cac 7/5/10 7/5/10 -- -- --

Laboratory Extraction (Preparation) Date 24/5/10 24/5/10 24/5/10 24/5/10 24/5/10

Laboratory Analysis Date 25/5/10 25/5/10 24/5/10 24/5/10 24/5/10

Method: E022.2

Acid extractable metals (M7) EQL
Arsenic I 5 4 96% 100% <I

Cadmium 0.1 <0.1 <0.1 109% 117% <0.1

Chromium 1 19 25 101% 107% <1

Copper 2 11 6 106% 108% <2

Nickel 1 5 2 72% 105% <1

Lead 2 24 15 91% 106% <2

Zinc 5 11 <5 109% 117% <5

Results expressed in mglkg dry weight unless othenvise specified 

Comments:

E022.2: O.5g digested in nitriclhydrochloric acid. Analysis by ICP-MS.

^ 

V LabMark pty ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9586 8344 Fax: (03) 9686 7344 
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La bEVlark Laboratory Report No: 
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Client Reference:

E048274 Page: 6of7 

plus cover page 

Date: 27/05/l 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 
of Analysis

This report supercedes reports issued on: NI A

Laboratory Identification 262867 262868 crm lcs mb

Sample Identification 40738-1 40738-3 QC QC QC

Depth (m) -- -- -- -- --

Sampling Date recorded on cac 7/5/10 7/5/10 -- -- --

Laboratory Extraction (preparation) Date 24/5/10 24/5/10 24/5/10 24/5/10 24/5/10

Laboratory Analysis Date 25/5/01 25/5/01 24/5/10 24/5/10 24/5/10

Method: E026.2

Acid extractable metals - mercury EQL

Mercury 0.05 0.21 0.18 88% 102% <0.05

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E026.2: 0.5g digested with nitric/hydrochloric acid. Analysis by CV-ICP-MS or FIMS.

^ 
NATA 

V LabMark Pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Place Asquith 
NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 7344 

No 115U 
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La IbAfla rk Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 7 of? 

. plus cover page 

Date: 27/05/1 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

AdamPodnar

Certificate 
of Analysis

Laboratory Identification 262867 262868

Sample Identification 40738-1 4073&-3

Depth (m) -- --

Sampling Date recorded on cae 7/5/10 7/5/10

Laboratory Extraction (preparation) Date 24/5/10 24/5/10

Laboratory Analysis Date 25/5/10 25/5/10

Method: E005.2

Moisture EQL
Moisture -- 17 16

Mulgoa 71706 This report supercedes reports issued on: N/A

Results expressed in % w/w unless otherwise specified 

Comments:

E005.2: Moisture by gravimetric analysis. Results are in % w/w.

^ 

V LabMark Ply lid ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Pla Asquith NSW 2077 Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 Fax: (03) 9686 
7344 

No. 13541 
Form QSOl4" Rev.!l; Oat. J"ucd 1OIOJft);



rEJ 

fLabMarilii!r 
Et,fliIR 
Fo,If.. 

ErnAL 

LABORAT 
R:1E5

Quality, 
Service, 

Support

Report 
Date 
: 

20/05/2010 

Report 
Time: 

6:29:l4PM
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Client 
Name: 

Client 
Phone: 

Client 
Fax: 

Contact 
Name: 

Contact 
Emaii: 

Client 

Address:

Douglas 
Partners 

0298090666 0298094095 Adam 

Podnar adam<podnar@douglaspartners,com,au 
96 

Hermitage 
Road 

WestRyde 
NSW2114

Project 
Name: 

Mulgoa 

Project 
Number: 
71706 

CoC 

Serial 

Number: 
- 

Not 

provided 
- 

Purchase 
Order: 
- 

Not 

provided 
- 

Surcharge: 

No 

surcharge 
applied 

(results 
by 

6:30pm 
on 

due 

date) 

Sample 
Matrix: 

SOIL 

Date 

Sampled 
(earliest 

date): 

Date 

Samples 
Received: 

Date 

Sample 
Receipt 
Notice 

issued: 

Date 

Preliminary 
Report 
Due: 
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TAT 
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Date: 
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Requirements: 
Sample 
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Laboratory 
Report: 

Quotation 
Number: 

Laboratory 
Address:

E048274 
- 

Not 

provided, 
standard 
prices 
apply 

Unit 
1, 

8 

Leighton 
PI. 

Asquith 
NSW 
2077 

61 
2 

9476 
6533 

61 
2 

9476 
8219

Phone: Fax:Sample 
Receipt 

Contact: 
Ros 

Schacht 

Emaii: 

Ros<Schacht@labmark<com<au 

Reporting 
Contact: 

Leanne 
Boag 

Email: 

leanne,boag@labmark<com<au

07/05/2010 

NATA 

Accreditation: 
13542 

20/05/2010 

TGA 
GMP 

License: 

185-336 
(Sydney) 

20/05/2010 

APVMA 
License: 

6105 

(Sydney) 

28/05/2010 

AQIS 

Approval: 

N0356 

(Sydney) 

28/05/2010 

AQIS 
Entry 

Permit: 

200521534 
(Sydney) 

Electronic 
Data 

Download 
required: 
No 

I 

Invoice 
Number: 

10EA9595 

I 

COC 

received 
with 

samples< 
Report 
number 
and 
lab 

ID’s 

defined 
on 

COC< 

Samples 
received 
in 

good 

order. 

Samples 
received 
with 

cooling 
media: 
Ice 

bricks. 

Samples 
received 

chilled. 

Security 
seals 
not 
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Sample 

container 
& 

chemical 

preservation 
suitable.

Comments:

Sampling 
dates 
not 

provided 
- 

THT 

calculated 
from 

7/5/09 
unless 

otherwise 
instructed,

Holding 
Times:

Date 

received 
allows 
for 

sufficient 
time 
to 

meet 

Technical 
Holding 

Times.

Preservation:

Chemical 

preservation 
of 

samples 

satisfactory 
for 

requested 
analytes<

Important 
Notes: 

LabMark 
shall 

responsibly 
dispose 
of 

spent 

customer 
soil 

and 

water 

samples 
which 

includes 
the 

disintegration 
of 

the 

sample 
label. 
A 

sample 
disposal 
fee 
of 

$1 

,00 
is 

applicable 
on 
all 

samples 
received 
by 

the 

laboratory 
regardless 
of 

whether 
they 

have 

undergone 

analytical 
testing, 

Sample 
disposal 
of 

environmental 
samples 
shall 
be 

31 

days 

(water) 
and 
3 

months 
(soil. 

HN03 

preserved 
samples) 

after 

laboratory 
receipt, 

unless 

otherwise 
requested 
in 

writing 
by 

the 

client 

Samples 
requested 
to 

be 

held 
in 

non-refrigerated 
storage 

shall 

incur 

$5<00/ 

samplel 
3 

months< 

Additional 
refrigerated 

storage 
shall 
incur 
$30/ 

sample/ 
3 

months< 

Combination 
prices 
apply 
only 

if 

requested< 
Transfer 
of 

report 

ownership 
from 

LabMark 
to 

the 

client 
shall 

occur 
once 
full 

and 

final 

payment 
has 

been 

settled 
and 

verified. 
All 

report 
copies 
may 
be 

retracted 
where 
full 

payment 
does 
not 

occur 
within 
the 
a 

reed 

settlement 
period. 

Analysis 

comments:
Subcontracted 

Analyses:
Thank 
you 
for 

choosing 
Labmark 
to 

analyse 
your 

project 

samples. 

Additional 
information 

on 

www.labmark.com.au

Form 

Q50012, 
Rev 
13: 

Date 

Issued 

14/12108.
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Quality Assurance! Quality Control Procedures and Results
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QAlQC PROCEDURES AND RESULTS

FIELD QUALITY ASSURANCE AND QUALITY CONTROL

The field DC procedures for sampling as prescribed in Douglas Partners Field ProcOOUfflS Manual were 

IoIlowe-d at all times during the contamination assessment and are summarised below.

Replicate Samples 

The f.eld DC comprised the collection of replicate samples during the course of sampling. Two blind 

replicate soil samples were anafysed as inter~aboratory QAlOC samples. Relative Percenta!) 
Differences (RPD) was calculate-d as an assessment of the result consistency (see below).

Relative Percentage Difference 

A measure of the consistency of resuks for field samples is derive-d by the calculation of relative 

percentage differences (RPOs) for replicate samples. Laboratory reports state that a RPO of t 30-50% is 

considere-d acceptable. Laboratory results also note that the RPOs should be ignored where results are 

less than 5 times the POL. Comparative laboratory results of o inal and replicate sample are shown 

below;n Table 1.

Table la’ ComparatiWl Results of Replicate Soil Sample Analysis Inter Laboratory Soil Samples..

Sample 10 .. CO C, C""H, H; ’" BTEXITPH OCPIOPP

TP5IO-O.l ,<0.5 """<0.1 ,’" ’eo’ ’eo’

262867 ,<0.1 """0.21 ,"’eo’ ’eo’

."

’0’ ..,., <0.51<0.1 .,<11<2 <0.1/<0.05 .,<11<5

.,

Difference ,,",,0.11 ,,,,

RPD ("to)","""""",,

The majority of the cak:ulate-d RPD values were within the acceptable range. RPDs for mercury and 

Nickel were above 50% howeve-r results were less than 5 times the PQL, in addition. numerically, the 

difference in the Nickel and mercury samples is not large.

Table lb’ Comparative Results of Replicate Soil Sample Analysis Inter Laboratory Soil Samples..

Sample ID .. CO C, C""H, H; ’" OCPIOPP

TP11/Q.2-0.3 ,<0.5 ","<0.1 ,,’eo’

""’" ,<0.1 ",’" 0.18 ,., .eo,

."

’0’ <4/<1 <0.51<0.1 .,<11<2 <0.1/<0.05 .,<11<5

.,

Difference ,,,,,,.’" ,,,

RPD (%) ",""""",,



D !!!!!..f!~~!.~"!~~!!::!
,<we<dx f _ PO 2 of 2

The m~crity of t calculated RPD values were within the accej1able r31ge RPDs for arsenic, mercury 
and nickel were alJove W% however results were less th31 5 times the POL, in additim, numerically, the 

difference in the arsenic, rickel am mercury samples is not Ia-ge

LABORATORY QAlQC PROCEDURES

The following OAiOC proceclires were comucted by the lalJoralory

Reagent Blank 

This sample is Il’epa-ed 31d anal’ysed at the beginnill;l ct every 31atytical rlll, following calibration of the 

31atytical apparalus T lal: ralory resLJts fcr reagent blanks for soil 31atyses indicaled concentralions 

ct all anatytes to be below lal: ratory tectim limits These results are inclu d in the lal: ratory repcrt in 

Aj:~emlx E

Spike Recovery 

This is a sample replicate Il’epared by adc1ng a kncwn amoont ct anatyte prior to anal’ysis, and t n 

trealed exactty the same as all other samj1es T reccrvery result indicales the pr~ortion of the kmwn 

conceriration of the anal’yte that is detected during anal’ysis T se results are inclu d in the labcratory 

repcrts in Appendix E The spike recavery rates a-e ccrnpa-ed with limits as specified in Envirolab 

Services Ouali/;’ Corirol System, 31d any exceedarces are hi[fllighted in t rep:lrt The sj1ke recavery 
all fell within t accej1able rall;le On this basis, it is considered that the spike recavery results a-e 

acceptable

Surrogate Recovery 

This samj1e is prepared by afding a known amouri of surrogate, which behaves similarty to the anatyte, 

Il’ior to 31atysis to each simple. The recavery result indicates t pr~ortion of the kmwn concentration 

ct the surrogale that is delected dlling anatysis The surrogale recovery rales a-e ccrnpa-ed with limits 

as specified in Ertvirolab Services and 31y exceed31ces a-e highligried inthe repcrt As m exceedarces 

31d no commeris were noted on the rep:lrt, it is considered that the results indicale that the anatytical 
results are not signific31tty affected by matrix irierterence

Duplicates 

T~ese a-e adc1timal portions of a sample whic~ are anatysed in exactty the same man r as all ot r 

samples The duplicale sample results are included in the lal: ralory resLJts in Appendix E

In averall terms, t~erefore, the data quality otjectrves have been altained 31d the quality of the 

irtvestigalion data is consi red acceptaije
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