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Executive Summary

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

Assessment at lot 100 fn DP717549, Lot 1 in DP570484 and lot 6 in DP173159 (the Eastern Precinct 

of the Femhill Estate, hereafter referred to as "the s~e’) Mulgoa. It is understood that the assessment 

is required lor rural residential rezoning and COOCllfTenl development application 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 works for the CUrTenl assessment indlJded a limited site 

history search and limited intrusive soil sampling with a view to obtaining data pertaining to the broad 

scale contamination status of the site.

From a review of historical aerial photographs. the site appears to have been previously used for 

marl<et gardening and subsequently for rural purposes

Based on the available historical information and site features. the potential for contamination was 

considered to be low. and include: 

. The limited placement of fill to develop the site with material from unknown sources (i,e. dams) 

and potentiallocalised filling not observed during tile assessmen, 

. Tile possible general spraying of pestk:ides and application of fertilisers during past land use; and 

. Asbestos containing material, which may be present aroond p<ev’o::lus and existing structures and 

as a resu~ of fly tipping (not observed during the rurrent assessment) or within rllling material.

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

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

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

OPP were all below the laboratory POL. Tile Heavy Metals concentrations were relXHled at less than 

the adopted Suriace Water Investigation levels (SWll).

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

general, has a low risk of contamination and is not likely to present an unacceptable risk of 

contamination with respect to rural resOdential land use. However, given the limited and generally 
broad nature of the assessment it is recommended that further KlVestigative studies be undertaken to 

address the following: 

. Former market gardening - sampling to NSW EPA (formerly DECCW) guOdelines 

. Potential for consumption of home grown produce; 

. Dam water quality prior to dewatering; 

. Dam wall and sediment materials; 

. Filling or hazardous materials aroond past and present structures; 

. Unexpected finds protocol; 

. Waste classification prior to disposal; and 

. ImlXHled fill protocol

Further details are provided in Section 13 of tile report.
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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, Eastern Precinct 

Mulgoa 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) at Lot 100 in DP 717549, Lot 1 in DP 570484 

and Lot 6 in DP 173159 (The Eastern Precinct of the Fernhill Estate, hereafter referred to as "the 

site"). The 2010 assessment was requested 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 the new property developer.

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

approximately 54 residential allotments with a typical allotment size of approximately 1000 m2. The 

new lots will be serviced by several new roads that will provide access to the site from two entry points 

located on Mulgoa Road near to the northern and southern ends of the site. 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 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 current 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

This 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 Limnited 

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

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

Project 71706.01 
June 2013



D!!~~!~~t;t~!.’!
Poge2of21

permissions have been granted by lIle original developer and their appoOnted Receivers and Managers 

(Korna menthe) 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 accepted by Owston Nominees No.2 Ply Ltd generally comprised;

3.1 Desktop

. A search through the NSW EPA land Infonnalion recoojs to confirm the status of statutory 
Notices under the Contaminated Land Management Act t 997 in relatioo to any paJts 0( the 

release area: 

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

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

used to assess the extent of historical, po!en~ally contamina~ng land use; 

. Review of local history records/photographs at Penrith City library, obtaining background 
information on local planninglland use issues from disrussion with Council’s planner and a review 

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

was not underta~en as part of the current assessment, 

. Drive-<lverlWalk-<lver field mapping to draw together the desktop studies and link it with field 

mapping: 

. Identify areas of potential areas of environmental concem (AEC); 

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

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

storage of Dangeroos Goods were also recommended, however these were not conducted at this 

stage.

3,2 Fieldwork

. Test pit locations were cleared for seNices and pipes based on dial-before.you..:lig infoonation 

and an eleclro.magne& sweep;

Phase 1 eoo_ As..........., ~ Un_ SampIng 
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. For this contamination assessment, representative soil samples 01 soWfilling from the surface and 

near surface materials were collected from 5 of the 32 test pits excavated as part of the 

geotechnical and salinity assessments which were conducted concurrently; 

. LaboratOfy analysis was conducted on 12 selected soil samples (including two samples from !he 

wall of Dam 1’5 Spillway), al a NATA accredited laboratOfy /0( a combination of the followfng 

f"lIential contaminants: 

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

PoIycydic Aromatic Hydrocarbons (PAH); 

Total Petroleum Hydrocarbons (TPH); 

Mooocydic Aromatic Hydrocarbons (Benzene, Toluene, Elhylbenzene and Xylene - BTEX); 

OrganochlOline and Organophosphorus Pesticides (DCP and OPPS); and 

Asbestos. 

Analysis was coodllCted on the following additional samples for QAJQC purposes: 

1 Trip Spike (BTEX); and 

1 Trip Blank (8TEX)

. A total of 6 surface water samples wf!m collected trom Ihree dams within the site, 

o LaboratOfy analysis was conducted on 6 surta08 water samples (two from each sampling location) 
at a NATA accredited laboratory tor a oombina~on of the following poten~al contaminants: 

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

Organochlorine Pesticides (OCP); and 

Organophosphorus Pesticides (OPPS)

3.3 Reporting

. A Phase 1 contamination assessment report was prepared detailing the methodology and results 

of the assessment to provide a preliminary evalua~on of the likely suitability of the site 10 support 
urban development from a contamination perspective as well as providing recommendations 

regarding the need for any additional investigations

4. Site Identification and History

4.1 Site Identification

The s~e in whole occupies an area of about 27,5 hectares (ha) and oomprises three registered 
allotments as shown on Drawing 1, Appendix A, namely: 

. lot100inDP717549; 

. lot 1 in DP570484; and

Phase 1 eoo_ As........... ~ Un_ SampIng 
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. Lot6inDPI73159.

The proposed subdivision deveklpment is planned tor the eastern parts of lot 1 lot 6. The total 

fOJXlSOO development area is aP\l<oximately 8 ha (refer Drawing 1).

The subject site is within the southern regioo of the Penrith City Cooncillocal govemment area. in the 

Parish of Mulgoa and the Coonty of Cumberland. For the purposed of the rezoning and development 

application process, the subject site is referred to as he Eastern Precinct’, The site has an irregular 

shape and comprises of rural land with a resklental premises located within the site off Mulgoa Road. 

A site plan and locality map is presented in Drawing 1, Appendix A

4.2 Site History

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

photographs. Contaminated Land Register for Notices issued under the Conlaminat&d Land 

Management Act 1997, as well as a groondwater bore search of the NSW Office of Wate, database 

These reviews can provide a broad scale indication of potentially contaminating activities or features 

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

the foHowing sub-sections is presented in Appendix 8.

4.2.1 Aerial Pholograpy

The aer~1 photographs from 1947. 1961. 1970. 1978. 1986. 1994 and 1998 were provided by Urbis. 

obtained from the NSW Department of lands Office. The recent image was obtained from the NSW 

Department of Lands website (www.lands.nsw.ooy.au)on 8 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 of the site. The ffndings are summarised below. 

o 1947 _ The site appears to be within an area of rural land use. Due to the poor quality of the 

1947 image. it is unclear whether there are any structures present within the subject site. I\owever 

there may be a couple of dwellings in the south-eastern comer, near what appear to be 

agriculturaUmar1<.et gardens. There is a body of water observed within the site area in the vicinity 
of where Dam 2 is currently located. The remainder of the site is observed to be OO\fered by 

sparse bushland. A creek runs along to northern boundary of the site. Mulgoa Road does not 

appear to yet e>ctend along the eastem boundary of the site. 

o 1961 _ The site appears further developed since the 1947 image, with the presence of the two 

dams resembling current site condibons. The bushland in the noM-western and central areas of 

the site have been cleared to ma~e way for cultivated agricultural fields. The presence of a few 

small buildings is noted within the central east area amongst the roelds, as well as a few small 

buildings located in the SOIJth-eastem comers. The surroond land use appears similar to the 

1947 image. with the atlditioo of Mulgoa Road along the site’s eastern boundary. 

. 1970 - The 1970 image appears similar to that taken in 1961. As the quality of the 1970 image is 

slightly beller than the 1961 photo. the features of the site and surrounding lands are easier to 

observe. There does not appear to have been signifIcant change within the subject site, apart 
from the clearing of some trees. The appearance of the surrounding area appears to be similar to 

observations made OIl the 1961 image. with the bushland appearing more sparse and the 

presence of dwellings at the south-easlem boundary of the site in the 1970 image.
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. 1978 - Although observations are restricted by the quality 01 the image, it appears thai there may 
be a building structure present at the norIh-<laSlem comer of the site, as well as the addition of a 

circular marl<. in the south..eastem ~ of the site (possibly ,,,aled to horse trotting or training). 
In general, the site and ii’s surroundings appear generally unchanged from the observations 

made on the 1970 image. 

. 1986 - The majority of the buildings thai were located in the south.eastem corner of the site 

appear to have been r&lOOved, as well as one of the buildings ill the central area of the site near 

the eastern boundary. Them has been the addition of a rectangular structure near the centre of 

the site, between the circular marking and the dams. The bushland in the western half of the site 

appears more sparse. A few additional dwellings are observed to the south and east of the site, 

with what appears to be residential land use allhe southrun end of the image. 

. 1994 - The site appears generally similar to the 1986 image, however it appears that all but one 

of the buildings in the south.eastern comer, induding the added structure that was first observed 

in the 1986 image, have been removed. The circular mark is also missing, and a few trees have 

been planted within the south..eastem area. The rectangular building that was present in the 

1986 image near the dirt road within the central east part of the site appears to have been 

removed, with the add~ion of a new grey.roofed building, whk:h appears to be a house on the 

other sOde of the dirt road, The surrounding land appears similar to observations made in the 

1986 image, with the addition of a few buildings to the south of the site. 

o 1998 _ Although restricted by image Quality, the subject site and the surrounding lands do not 

appear signifiCanUy different to observations made in the 1998 image. Due to the crop of the 

image provOded, ~ is not fKlssible to view the surrounding land to the south of the site. 

o 2009 {most current) - The subject site and the surrounding lands do not appear significantly 
different to observations made in the 1998 image. although there appears to be a few more 

structures near the residential dwelling. The one remaining structure in the south-<lastem corner 

of the site appears to have been remoV1ld, Further development is observed to the south of the 

site. with the addition of more rural residential buildings as well as a sports court to the south-<last 

of the site. Generally the area has not been changed signifiCantly,

4.2.2 Regulatory Notices Search

The NSW EPA {formerly DECCW) publishes records of contaminated sites under Section 58 of the 

Contaminated Land Management {CLM) Ad 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 urxler the definition in the CLM Acl. A search of the public database revealed 

that the subject s~e is not listed. However. a~hough prior to the fmplementation of the CLM Act. the 

search did list one site within 3 km of the subject site. Penrith Waste Servk:es 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 1992 by the EPA which. at the time, had reason to believe that 

th premises being used for or in connectiorl with a prescribed activity, was contaminated by ch mical 

wastes, namely aluminium processing waste plus various undiffarentiated industrial wastes. The 

Notice was later revo4<ed on 17 May 1993, The search results are included in Appendix B.

The NSW EPA {formeny DECCW) also issues environmental protection licences to the owners or 

operators of various industrial premises under the Protection of the Environment Operatiorls Act 1997 

(POEO Act). Licence cood~ions relate to pollution prevention and monitoring, and cleaner production
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through recycling and reuse and the implementation of best practice. 

did not locate any listing for the subject site.

A search of the public register

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

Penrith Waste Services Pty Ltd, the Nepean District Christian School (adjacent to Penrith Waste 

Services), 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. The Nepean District Christian School was issued with a Surrender 

Licence Notice under Section 80 on 15 September 1999. The Notice listed the premises as under the 

industry of ’package treatment plants’. Winbourne, a property listed under the irrigation industry, 

which was located within approximately 1 km south of the subject site on Mulgoa Road, and was also 

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

located at 254 Park River Close (approximately 5 km 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 very 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) web site database was conducted. Nine groundwater 

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

(GW105854, GW108642, GW108515, GW106183) were used for domestic stock purposes and were 

all located to the west of the site. Bore GW020309, located to the north-west of the site, had an 

authorised purpose for domestic use, with the intended purpose of oil exploration. Bore GW075160, 

located south of the subject site, is used for the town water supply. The other three bores were 

intended for irrigation use, with GW053969 authorised for domestic irrigation stock, and GW047458 

authorised for stock purposes. These bores are located north-east and north of the site respectively.

Groundwater zones were not listed on any of the reports, with standing water levels only recorded for 

three of the registered bores being at 100 m, 120 m and 143.50 m all within sandstone. Water bearing 

zones were recorded for seven of the bores, with the shallowest zone recorded at 17 m - 18.30 m in 

GW047458 (town water supply bore) from within a clay profile. 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 

Bringelly Shale from the Wianamatta Group from the Middle Triassic Period, as well as s section of 

Minchinbury Sandstone also from the Wianamatta Group from the Middle Triassic Period, which 

generally runs thru the middle of the site. The lithology description of Bringelly Shale is that of shale, 

carbonaceous claystone, claystone, laminate, fine to medium-grained lithic sandstone, rare coal and
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tuff. The lithology description of Minchinbury Sandstone is that of fine to medium-grained quartz-lithic 

sandstone.

Reference to the Penrith 1 :100,000 Soils Landscape Sheet indicates that the site is situated within the 

Erosional Luddenham soil landscape, which is typified by undulating to rolling low hills on Wianamatta 

Group shales often associated with Minchinbury Sandstone, with narrow ridges, hillcrests and valleys. 

Moderately deep Yellow Podzoic Soils and Prairie Soils on lower sloped and drainage lines are 

expected, with shallow, dark Podzolic Soils or Massive Earth Clays on crests and moderately deep, 

red Podzolic Soils on upper slopes. Limitations of the soil type include a high soil erosion hazard, 

moderately reactive and localised impermeable highly plastic subsoil.

The nearest waterways to the site, apart from the dams located within the subject site, are the Nepean 

and Warragamba Rivers. The Nepean River is located broadly west of the site, with Warragamba 

River connecting to the south. Nepean River is located within approximately 3.7 km to the north-west, 

and 2.7 km to the south. The Nepean River is expected to flow in a northerly direction eventually 

connecting to the Hawkesbury River which is located approximately 26 km north of the subject site.

Topographical relief across the majority of the site is slight to moderate, with the overall landform 

being undulating and varying in elevation from reduced levels of RL 72 m relative to Australian height 

datum (AHD) in the south east portion of the site to RL 60 m at the waters edge of both dams in the 

centre of the site. A broad ridge line runs north to south through the central eastern part of the site 

between the dams and Mulgoa Road. A second broad ridge line runs in a north-east to south-west 

direction midway between the dams and the western property boundary. The crest of each ridge line 

is slightly undulating with ground surface slopes to either side of both ridges generally falling to the 

east and west, although irregular spurs extend from the main ridge line in varying directions thus 

ground slopes face many different directions. Ground slopes typically fall at angles of between 3 and 

12 degrees within the proposed development area. Local ground slopes fall at up to 30 degrees near 

the northern boundary of the site and on the downstream side of the large dam embankment (Dam 1 - 

refer Drawing 1).

The site is located in an area outside of the Department of Land & Water Acid Sulphate Soil Risk Map 

Series 1 :25000, Edition II.

6. Site Description

The site is currently a rural property that has an existing residence and accompanying outbuildings in 

the central eastern part of Lot 1. Surrounding the residence are fenced paddocks that contain a few 

horses but are otherwise unused. An asphalt sealed driveway provides access to the existing 

residence from Mulgoa Road. There is evidence of a previous dwelling in the central eastern part of 

Lot 6, although this dwelling appears to have been demolished, leaving behind remnant sheet metal 

and other building refuse within a small compound that is surrounded by a high chain wire fence.

Surrounding the developed areas of the site is vacant rural land that is covered with grass and 

scattered with dense natural tree growth. Although the site is mostly undeveloped and appears to 

follow the inferred natural land form, the proposed development areas have been cleared of almost all 

substantial vegetation leaving a thick grass cover. Previous land uses are not directly evident from
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site inspection, although it is likely thai the sile has been used tor grazing or other rural land uses. 

which is supported by the presence of two exis~ng IUral dams, one ofwh; is quite large.

The observa~oos made during the various inspections of the site undertaken during and following the 

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

. Rock outcrops were not identifoed within the site. Outcrops of sandstone ar.d shale are evident to 

the east aoo west of the site in road cuttings. Although not observed. it is likely thai in-situ rock 

would be present at the base of the dam excavations al this s~e. 

. The 00;1 prof,le across the site is residual and comprises siky clay overtying shale aoo sandstone 

bedrocl<.. The residual soil is sometimes mottled and contains some ironstone gravel in places 

. The landform is predominanHy ~ntly \0 moderately sloping undulating terrain of shallow relief. 

Crests aoo gullies are brood but defined, hence there are no areas of s;gniflC3nt soil erosion at 

site due to concentrated ove~aoo water How. 

. Vegetation was relatively healthy across the site with I1<l significant die.back I1<lted, altlxlugh 

grasses were dry. 

. Areas adjacent to Dam 1 contained potentially intermittently water40gged ground that supported 

reedy grasses. 

. Three dams were observed within the site. Water levels within the exis~ng dams were below the 

high water level line, fndicating possible recent dry weather conditions, which is further supported 

by the dry grasses evident across the site, mostly 00 crests and mid to upper slopes.

The k:>cations and aerial views of the features described alxlve may be obtained with reference to 

Drawing 1, Appendix A

6,1 Adjacent Site Use

The proposed development area is bordered by; 

. North Side -lot 100 and the Femhill Estate (Lot 10 in DP615085); 

. South Side - Several exis~ng rural and residential lots tIlat border the northern side of Fai~ight 

Road; 

. East Side - Mulgoa Road; and 

. West Side - An existing iarge rural allotment that is situated 00 the oorthern side of Fai~ight 
Road.

Due to the nature of the activities and based 00 the local topography and geology, it is considered that 

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

7. Potential for Contamination

Based 00 the available information and DP’s site observations, the greatest potential for contamination 

is considered to be the past use of lal\le expanses of the site for market gardening, The potential for
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contamination resulting from this land use is primarily surficial and related to the application of 

pesticides and fertilisers (i.e. Heavy Metals, OCP and OPP). There is also the potential for localised 

contamination around pesticides storage areas I sheds. DP’s experience in assessing large market 

garden areas suggests that the potential for OCP and OPP contamination is low.

Other potential areas/issues of environmental concern considered to be of a lower risk may arise from 

general anthropogenic sources from past and present site activities including the possible limited 

placement of fill during site development, and building materials from the demolition of old buildings 

(particularly within the south-eastern portion of the site).

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

environmental concern.

Table 1: Areas of Environmental Concern (AEC’s)

Potential AEC
Description of Potential Contaminating Chemicals of Concern

Activity

Fill material may have been placed at site

during past development, including dam and
Heavy metals, TPH,

Possible Imported Fill
building construction. Some localised filling

BTEX, PAH, OCP,
of depressions may have also taken place in

phenols and asbestos.
the past. The source of fill material (if

present) is likely to be unknown.

From observations made in the aerial photos,

the site appears to have been used for

Use of Pesticides
agricultural purposes including market

Heavy Metals, OCP and
gardens, therefore it is possible that

OPP
pesticides and fertilisers may have been

sprayed across the site in these areas.

During the demolition of old buildings within

the site, there is the potential of

Hazardous building
contamination from materials such as

Asbestos, Lead

materials
asbestos in fibro and lead paint, such as

within the location of the pile of building

rubble located in the south-eastern portion of

the site.

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

lying areas, such as depressions, to maximise the catchment collecting surface water runoff. As such, 

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

site and the past market gardening, the most likely contaminants in the dam water would be Heavy 

Metals, OCP and OPP.
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8. Fieldwork

8.1 Data Quality Objectives and Data Quality Indicators

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

defir.e the type and quality of the data to achieve the project objectives and were based broadly in 

accordaoce with the seven step data quality objective process, as defined in Australian Staooa,d (AS) 

"Guide fa the Sampling and Investigation of Polrmb’a/Iy Con/aminated Soil Part 1. NOfj.VoIatile and 

Semi-voIa/i/e Compounds (AS 4482.1 - 2005). The 000 process is outlined in the AS and defined 

by’ 

. Stating the Probk!m; 

. Identifying the Decision: 

. Identifying Inputs to the Decision; 

. DefIning the Boundary of the Assessment; 

. Develop;ng a Decision Rule: 

. Specifying Acceptable Umits on Decision Errors; and 

. Optimising the Design for Obtaining Data. 

. The OOO’s have been addressed within the report as f~1ows in Table 2.

Table 2’ Dala Quality Obje<:lives

Data Quality Objective Report Section Where Addressed

State the Problem "Introduction

kleotify the Decision ’" Discussions, Recommendations and

Conclusions

Identify Inputs to the Decision "Site Idenbfication and History

"Potential For Contamination

"Sampling Rationale

"Site Assessment Criteria

’" Resuks of Investigation

Define the Boundary of the Assessment S3.1 Sitn Identification

Site Drawing. Appendix A

Develop a Decision Rule "Site Assessment Criteria

Specify Acceptable limits on Decision Errors"Fieldwork

QAIQC Procedures and Results. Appendix F

Optimise the Design for Obtaining Data "Sampling Rationale

QAIQC Procedures and Results. Appendix F

Data quality Indicators (DOl) were established as follows in Table 3.
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Table 3’ Data Quality Indicators

Objective Evaluation Procedure

Documentation completeness Completion offield and laboratory documentation induding

chain-of--custody. test pit reports elC.

Sampling from limited sampling po;nts as a broad scale

Data completeness coverage of the s~e to provide a preliminary assessment,

analysis of appropriate contaminants, soill’lorizons, QA

samplrui ete

Use of NATA accred~ed analytical methods, use of a consistent

Data comparability sampling techn>qllf!, commitmo:mt to equipment

decontamination, field sample storage lechnkjues, inter-

laboratory replicates etc.

Sampling from targeted areaS and to give general site coverage
Data representativeness in order to obtain samples generally representative of broad site

conditions.

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

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

8.2 Quality Assurance and Quality Control

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

Field Procedures Manual and summarised beklw. Sample handling and transport procedures were 

conducted as follows:

. Soil samples were collected directly from excavator retums using disposable gloves; 

. Transfer of samples into laboratory-prepared glass jars. and capping immediately w~h tellan lined 

lids;

. Labelling of sample containers with individual and uniqllfl identification, induding project number, 

sample location and sample depth; 

. Placement of the sample jars into a cooled insulated and sealed container for transport to the 

labofatory; and 

. Chain.m.Custody cIoaJmenta~on was maintained at aH times and coontersigned by the receiving 

labofatory on 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 accredited, was employed as the secondary laboratory to conduct analysis of 

inter.laboratory replicate samples The laboratories are required to cany OIlt rOlltine in.house DC 

procedures
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9. Sampling Rationale

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

sampling points to characterise a s~a 01 5 l\ectares. The devek>pable area of the Mulgoa Precinct site 

has an approximate area of 27.5 hectares which, under the guOdelines, would require in !he oroo. of 

300 sampling points. Due to the preliminary nature of the assessment, a limited sampling regime was 

conducted. with an anempt to provide general coverage of the locations as illustrated in Figure 3 of 

HlIQhes Trueman’s Consultancy Brief, dated 22 January 2010.

Sample locations were selected to provide general site coverage ar.d an indication of the broad scale 

cootaminatioo status of the site. In this respect, the sampling pattern was systematic, tying in with the 

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

Soil samples were collected from test pits at broadly regular intervals. Out of a total of 32 test pits 
excavated across the site, samples were selected fo< analysis from five, The five locations were 

selected in an unbiased manner spread generally aCrOSS the site. The samples considered most likely 
to be contaminated from each of the five test pits were selected for laboratory analysis i.e, the 

surface/near surface soil prollle.

As stated eanier, water samples were recovered from each of the dams identfied within the site,

10. Site Assessment Criteria

For the purpose of contamination assessments, the NSW EPA (fonneny DECCW) has established 

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

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

following land use scenar’o::>s are included: 

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

primary schools, pre-schools, town houses and villas; 

. Residerltial with minimal access to soil such as high rise apartments and fiats; 

. Par1<.s, recreational open space 0< playing fields and including secondary schools; 

. Commerdal or industrial use,

In addition, the NSW EPA (fonnerly DECCW) also sets provisional phytotm city..oosed investigation 
levels (PPll) for the protection of plants in the appropriate sensitive land use setting (residential with 

gardens, 0< unpaved areas outside of the building footprint of apartments and flats and open space). 
The PPILs are not applicable to commerciaVindustrial sites,

Wrth regard to the subject site and its proposed rezoning for residential land use. it is considered that 

the site would tall within a health risk setting 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 Stalion Sites (1994).
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Wrth respect to asbestos, the recent WA Department of Health (2009) approach has been generally 

adopted, which is as follows: 

. No visible asbestos pieces fn the top 100 mm of the soil prof,le: 

. OJXll % asbestos fibres by we;ght; 

. 0.01% asbestos cement materials by _;gh!.

II should be r.oted that this approach has not yet been endorsed by the NSW EPA (formerly DECCW). 
however it is understood that the same approach will be irlOOl’pOf1lted within the upcoming Nabooal 

Envfronmental Protectioo Measure (NEPM) revision. This approach has been adopted given the lack 

of available guidance in NSW.

The adopted SACs with respect to the identified contaminants in s6ls are presented in Table 4.

Table 4’ Site Assessment Criteria for SoW Filling

Contaminant
Adopted Criteria

Guidelines
(SAC)

""
65 mglkg

c.-Co

C’G - C,.
1000 mglkg NSW EPA Contaminated Sites Guidelines for

Assessing Service Station SiMS (1994)
threshold coooontrnlions for sensitive land use.

BlEX
,-, s6ls. Currently there are 00 other

Benzene

Toluene
1.4 mglkg comp<f!oonsive EPA endorsed investigation

Ethyloonzene
3.1 mglkg levels for petroleum hydrocarbons

XyleM
14 mglkg

Metals "" PPIL

Arsen>c (total) 100 mglkg 20 mglkg
Cadmium "’-, 3 mglkg
Chromium 120000 mglkg 1 mglkg

Copper UXlO mglkg tOO mglkg
""" "’" -, 600 mglkg

M~" 15 mglkg 1 mglkg
Nickel ""-, "’-g NSW EPA Contaminated Sites Guidelines for

’oc 7,000 mglkg 200 mglkg tOO NSW Site Auditor Scheroo (2"" Edition)

DC’
(2006) Appendix II, S6llnvestigation Levels for

Urban Redevelopment Sites in NSW Heath.
aklrin .

based investigation levels residential with
dieldrin

chlordane
to mglkg gardens and accessible soils (HIL Column 1).

00,
50 mglkg

(including
"’" -,

ODD, DOE,
to mglkg

DOn

Heptadllor
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Contaminant
Adopted Criteria

Guidelines
(SAC)

No visible asbestos present in

soil at the surface WA Department of HeaHh GuidaHoos for the

Asbestos
0.001% asbestos f,bres by Assessment, Remediation, and Management of

weight Asbestos Contaminated Siles in Westem

0.01% asbestos cement by Australia, May 2009

weight

The guidelines used in the assessment of rontamination in surface waters are as follows:

. The Australian and New Zealand Guidelines for Fresh and Marine Waters, (2000), published by 
the Australian and New Zealand Envirooment and Conservalioo Council (ANZECC) and 

Agriculture and Resource Management Council of Australia and New Zealand (ARMCANZ).

The site is situated within reasonably dose proximity to the Nepean Rive.-. As such, it is possible 
thai 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 wate, may impact on aquatic lije within the fresh water 

aquatic ecosystems associated with the River, the surtace wate< test results were assessed against 
the available Toigger Values for a slightly I moderately disturbed freshwate< system, at a gene<al 

pwtection level of pwtection 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’ Surface Water Investigation Levels

Contaminant
Adopted Criteria

Source
(SWIL)

Metals

Arsenic (III) 13 ~gIL
cadmium 0.2 ~gIL

ANZECC Australian and New Zealand Guidelioos for
Chromium 3.3 ~gIL

Cop",,, 1.4~gIL
Frosh and Man’oo Water Qualify (2000) toigger values for

Lead 3.4 ~gIL
toxicants fn freshwater waters for the protection of 95% of

Mercury 0.6 ~gIL
species,

Nickel 11 ~gIL
Zinc 8 ~glL

OC,
0,001 ~gIL

Aldrin
0.08 ~gIL

Chlordane
0.03 ,~n
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Contaminant
Adopted Criteria

Source
(SWILl

DOE 0.01 ~glL

DOT 0.01 ~glL

Dieldrin 0.2 ~glL

Endosulfan 0.02 ~glL

Endrin 0.09 ~glL

Heptachlor 0.005 ~glL

Methoxychlor

OPP

Chlorpyrifos 0.01 ~glL

Diazinon 0.01 ~glL

Dimethoate 0.15 ~glL

Fenitrothion 0.2 ~glL

11. Results of Investigation

11.1 Field Observations

Detailed descriptions of the materials encountered at 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

Topsoil:

Residual Soil:

Consisting of firm to stiff dark brown silty clay with some rootlets. Topsoils 

were present at all test pit locations and extended to depths of between 

0.18 m and 0.41 m, typically 0.25 m to 0.3 m thick with the upper 0.1 m 

containing organics. Topsoils were generally damp. 

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

grey silty clay. Residual clays were present in all thirty-two test pits and 

extended to depths of between 0.4 m and 2.5 m. Residual clays were 

generally humid to moist and of estimated medium to high plasticity. 

Comprising Shale and Sandstone encountered from depths of between 

0.4 m and 2.5 m, generally at shallower levels on the eastern side of the 

site. Initially of extremely low to low strength, bucket penetration in 

sandstone was typically less than 0.9 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.
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11.2 Analytical Results

11.2.1 Soil

With respect to the topsoil/filling 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 reporting limits.

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.

11.2.2 Surface Water

With respect to the surface waters of the dams located within the subject site, results generally 

recorded relatively low contamination levels in all analysed samples.

All recorded concentrations for OCP and OPP were below laboratory POL. It is noted, however, that 

some of the laboratory POLs exceed the respective SAC. The general lack of detection of OCP and 

OPP in both soil and surface water samples, however, suggest that OCP and OPP contamination is 

not likely to be an issue.

Concentrations of dissolved arsenic, cadmium, copper, lead, mercury and nickel were also all below 

laboratory POL. Chromium was detected in sample W1-U, however the concentration was below the 

trigger value. Zinc was detected in all three locations, W1-U, W1-D and W2, however concentrations 

were well below the trigger value.

The laboratory results are summarised in Table 7, with NATA Laboratory Reports provided in 

Appendix E.
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Table 1: Results of Surface Water Analysis (All results in I’gIL)

fIo’’’Y _. OC, ~,

-... Sampll"ll 0...
M ",,’ ’" ~ ... "b _.’_M~ 00’~E""".utr.n Endrln HoojItach", ""ho><)’chior Ch",pyrlIoo ,~-,-F_hIon

WW 2:w412010 .. ~. ,.. .. ~, .. ,........ . .. . .

W,-<J, 23I06I2010 ........~, ~, <0.2 ~, ~, ~, ~, <0.2 ~, ~, <0.2 ~, ~,

WOO 2:w412010 .. ~. .. .. .. ~, .. ......... . . . . .

W,-O, 23l00I2010 ........~, ~, ~, ~, ." ~, ~, <0.2 ~, ~, ~, ~, ~,

~ 2:w412010 .. ~. .. .. .. ~, .. ,........ . .. . .

~.. 23l00I2010 ........~, ~, <0.2 ~, ~, ~, ~, <0.2 ~, ~, <0.2 ~, ~,

~ ."...".." "’ "’ "’ "’ "’ "’ 0.’ "’ "’ 0.’ " "’

Surl"",", w.... 1nv.s’1gotk>n lo.oj (SWill

,=’ ""’3.3 
.
..""’ ". 

’
0.00’ 
.

OM 0.03 
.

0.Q1 0.0’ 
.

"’ 0.02’ 0.09’ o.~. 0. 
’

0.0’ 
.

O.’~ 
, 0.2’

_. 

1 .... Chrornk.om.... _ ".00.. "’" .- Crilll) o.o ......, as Cr(V11.... bo 100 ~ .." ....._ ..-- 1110 ...".,... .."....,... 

2 -. ~ ......... boIowlobofat practb1 __ IimiI (P’OL)Ior" ~ .- qooOod as <POl 01 rroot ~ 

3 ANlECC _ Mtd _ z-IM>d ~ "" F1*MlMtd _ W_ ~ (2000) IIiggor _lor 10> .. _ WOI8ro lor 1110 pr.-.ion 0195" ’" 0!J00000. 

. fnI__ """ r-.rily 1Iiggor....... R_., __ 8.3.1 01 ~ 

5 fnI__"’IlI>-......."..,..R_.,_!.l.101~ 
6 fnI__"""*-~~I9n._"’_8.3.701~ 

not anaIyMd J "’" oppII<abIrI 

POL lMIora.,..,. practical quantatMo limit 

Bold ..~~

Phase 1 Contamination Assessment with limited sam~ling 
Eastem Precinct, Mulgoa Road, Mulgoa

project 71706.01 

June2013



D!!~~!~~t;t~!.’!
P"II" 19of21

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 for 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 laboralOf)’ pal and therefore less than the SAC. These results 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 a low potential lor 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 Furthefm::>re. the heavy metals recorded CO/lCOOlrations 

below the relevant trigger values.

13. Conclusion and Recommendations

Based 00 the results of this preliminary contamination assessment. it is considered that the site, in 

geooral, has a low risk of contamination and is not likely to present an unacceptable risk of 

contamination with respect to rural residen~al land use, However, given the limited and generally 
broad nature of the assessment, and the past agricultural use of the site, it is recommended that 

further investigative studies be undertaken as follows: 

. Given the extensive market gardening history, further sampling shoold be undertaken over the 

developable portion of the sJte in accordance with the Cootaminated Sites: Sampling Dflsign 

Guidelines, NSW EPA, September 1995 and/or the Con/aminated Sites. Guidelines for Assessing 
Former Orchards and Market Gardens, NSW DEC, June 2005. This can be undertaken at DA 

stage; 

. The health based guidelines adopted for the assessment of the test resuHs on sojls were taken 

from the NSW EPA (former1y DECCW) Guidelines for tOO NSW Site Auditor Scheme, 2nd editioo, 

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 poultry, Should 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 should be undertaken prior 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 dis~sal off.site; 

. Assessment of soil in the vicinity of and beneath fonner structures and existing structures yet to 

be removed to assess the potential for filling andlor the presence of hazardous materials; 

. An unexpected finds protocol should be implemented during the civil works to provide guidance 
and methodology for addressing unexpected occurrences of contamination such as Iocalised 

filling, fly tipping or asbestos fragment. Such a protocol should be prepared by a suitabilily 

qualified environmental consultant;
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. The disposal of any excess spo<l from lhe site must be carried out in accordance with the relevant 

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

EPA (former1y DECCW) waste classification guidelines; aoo 

. A r,1I importation protocol must be implemented 10 ensure that any imported materials during the 

subdivision works meet the legislative requirements regarding suitability. Such a protocol should 

be prepared by a suitability qualiroed environmental consultant.

14. Limitations

Douglas Partr.ers (DP) has prepared this updated report for this project al FemhHl Estate. Eastern 

Precinct, Mulgoa Road, Mulgoa, in 3cco<daoce with instructions receiVf!d from Mr Paul Cubelic of 

Cubelic Holdings Ply lid The work was carried out unde< DP’s CoodilOOS of Enga~ment This 

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

the purposes as described in the report. It should not be used by or relied upon for other projects or 

purposes on the same Of other site or by a third party. Any p3l1y SO relying upon this report beyond its 

exclusive use and purpose as stated above, aoo without the express written consent of DP, does so 

entirely at its own risk and without recourse to DP for any loss or damage. In preparing this report DP 

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

The resu~s provided in the report are iooicative 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 aoo at the time the 

work was carried out. Sub-surface conditions can change abruptly due to variable geological 

processes aoo also as a resu~ of human influences Such changes may OCC\J( after DP’s rleld tes~ng 
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the 

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

across the site between aoo beyond the sampling and/or testing locations. The advice may also be 

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

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

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

opinioo rather than instructions for construction.

The contents of this report do not conslitute formal design components such as are required, by the 

Health and Safety legislation and Regulations, to be included in a Safety Report specifying the 

hazards likely to be encountered during construction and the cootrols required to mitigate risk. This 

design process requires risk assessment to be undertaken, with such assessment being depeooent 

upon fa.ct~ relating to likelihood of OCCurrence and consequences of damage to property aoo to life 

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

respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of

Phase 1 eoolamination As..........., ~ Un_ SampIng 
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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, Eastern Precinct, Mulgoa 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;oo 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 

ente, 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 wate, 

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 ’ern-t; 

.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 seve,al 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 Inte,pretation may no! be ,elevant 

~ 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 ooru,. OP ’oWl be pleased to assist with 

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

JoJy20tO
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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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Site History Documentation
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I 

Print 

Reportl

Works 
Details 
Site 

Details 
Form 
A 

Licensed 

Construction 
Water 

Bearing 
Zones 

Drille~Log

Work 

Requested 
-- 

GW108642

Works 
Details 

(toRI

GROUNDWATER 
NUMBER 

GW108642 

LlC-NUM 

1 

OBL 

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 
(toRI

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-MAP

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWlD=GW108642
8/07/2010
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AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A 
<lQp)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 

4//235175

Licensed 
(tQp)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4235175

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
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 
-Percussion

1

Hole

Hole

150.00

162.00
150

(Down 
Hole

Hammer)Riveted 
and

Glued;

151.6

Driven 
into

1

1

Casing

PVC 

Class 
9

-0040

150.00
160

Hole; 

Seated

on 

Bottom;
Open 
End

Water 

Bearing 
Zones 

(tQPl

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 

HQp)

FROM 
TO 

0.00 

0.30 

0.30 

18.00 

18.00 

23.00 

23.00 

41.00

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.30 

topsoil 

17.70 

shale, 
brown 

5.00 

sandstone 

18.00 

shales http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW108642
8/07/2010
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41.00 

162.00121.00

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.aulproxy/dipnr/gwworks?GWWID=GWl08642
8/0712010
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Groundwater 
Works 

Summary

For 
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on 

the 

meaning 
of 

fields 

please 
see 

Glossal)’ 

I 

PrintReporl 
I 

Document 
Generated 
on 

Thursday, 
July 
8, 

2010 

.. 

... 

WQr.~s 
Details 
Site 

Details 
Form 
A 

Licensed 

on~truction 
Water 

Bearing 
Zones 
Drillers 
Log

Work 

Requested 
-- 

GW108515

Works 

Details(NQ)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 
Im!,’l}

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.dm.nsw.gov.au/proxy/dipm/gwworks?GWWlD=GWI08515
8/07/2010
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AMG-ZONE COORD-SOURCE REMARK

56 GIS 
- 

Geographic 
Information 

System

Form-A 
.(!QQ).

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4//235175

Licensed 
(tQRl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4235175

Construction 
(12Rl

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- 
~~6~H-

DEPTH-
00 

10 

INTERVAL 
DETAIL

TO

NO 

NO 

CODE 

TYPE 

(metres)

(metres)
(mm) 

(mm)

Down

1

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 

(tQRl

FROM-

TO-

ROCK-

TEST-

THICKNESS

0- 

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(tQI

FROM 
TO

THICKNESS 
DESC

GEO-MATERIAL 
COMMENT

0.00

2.50

2.50

Clayhttp://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=G 
WI 

08515

8/07/2010
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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 

118.00 
41.00 

118.00119.001.00 
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.au/proxy/dipnr/gwworks?GWWID=G 
WI 

08515

8/07/2010
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of 

fields 
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I 

Print 
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I 
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Generated 
on 
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8, 

2010 

WQIKs 
Details 
Site 

Details 
Form 
A 

LicEills~Q 

Construction 
Walslr 

Bearing_Zones 
Drill~Ls-.LQg

Work 

Requested 
-- 

GW106183

Works 
Details 

.ti2R)

GROUNDWATER 
NUMBER 

GW106183 

L1C-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 STANDlNG-WATER-LEVEL 
143.50 

SALINITY 

1800.00 

YIELD

2004-07-23 156.00 156.00MARCHANT

Site 

Details 
{t2Pj

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

NORTHING 

6253286.00 

EASTlNG 

279991.00 

LATITUDE 

3350’ 
16" 

LONGITUDE 

15037’ 
21" 

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 
06183

8/07/2010
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AMG.ZONE COORD.SOURCE REMARK

56 GIS. 

Geographic 
Information 

System

Form.AL~plCOUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION.LOT 
.DP 

21/235175

Licensed 
(lQP)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION.LOT.DP 
2235175

Construction 
( 

p)

Negative 
depths 

indicate 
Above 

Ground 

Level;HMHole;P-Pipe;OD-Outside 
Diameter; 

lD-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

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

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 
(top)

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 

lliml

FROM 
TO 

0.00 

1.50

THICKNESS 
DESC 

1.50 

clay, 

brown

GEO.MATERIAL 
COMMENT

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW106183
8/07/2010
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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 

106.10106.200.10 
106.20 
107.60 
1.40 

107.60 
107.70 
0.10 

107.70111.603.90 111.60112.000.40 
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.dm.nsw.gov.aulproxy/dipm/gwworks?GWWID=GWl 
06183

8/07/2010
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of 
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[ 
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I 
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Generated 
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8, 
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~. 

Works 
Q~eta1l~ 
Site 

Details 
Form 
A 

Licensed 

Construction 
Water 

Bearing 
Zones 

Drillers 
Log

Work 

Requested 
-- 

GW105157

Works 
Details 

(tOt!!

GROUNDWATER 
NUMBER 

GW105157 

LlC-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 
(tQU)

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

NORTHING 

6255870.00 

EASTlNG 

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.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=GW1 
05157

8/07/2010
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AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A 
(toQl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
L 

T 

5 

DP 

260373

Licensed 
(toR}

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
5260373

Construction 
(toQl

Negative 
depths 

indicate 
Above 

Ground 

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

to-Inside 

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

Size;Q-Quantity

1 1

1

Hole Casing

Hole P.v.C.

DEPTH-

DEPTH-
00 

10 

INTERVAL 
DETAIL

FROM

TO

(metres)

(metres)
(mm) 

(mm)

0.00

120.00

0.00

0.00

150

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 

NO 

NO 

CODE 

TYPE

Water 

Bearing 
Zones 
R}

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.auJproxy/dipm/gwworks?GWWID=GWI05157
8/07/2010



Groundwater 
Works 

Summary

Page 
1 

of3

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

GlosJilllY 

Document 
Generated 
on 

Thursday, 
July 
8, 

2010

[ 

Print 

Report 
I

Works 
Details 
Site 

Details 
EQf!ll 
A 

bLG~n.ll.~ 
:t 

Construction 
Water 

Bearing 
Zones 

Drillers 
Log

Work 

Requested 
-- 

GW047458

Works 
Details 

(1QpJ

GROUNDWATER 
NUMBER 

GW047458 

LlC-NUM 

10BL 

141588 

AUTHORISED-PURPOSES 
STOCK 

INTENDED-PURPOSES 
IRRIGATION 

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

1979-11-01 20.00 20.00N/A

Site 

Details 
(mill

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

NORTHING 

6256379.00 

EASTING 

282149.00 

LATITUDE 

3348’ 
37" 

LONGITUDE 

15038’ 
47" 

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=GW047458
8/07/2010
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AMG-ZONE COORD-SOURCE REMARK

56 

GD.,ACC.MAP

Form-A(!Qp.)COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
L4 

DP239393 
(18)

Licensed 
(toID

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
4239393

Construction 
(top.)

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-
OD 

ID 

INTERVAL 
DETAIL

HOLE- 
PIPE- 

COMPONENT- 
COMPONENT- 
FROM

TO

NO 

NO 

CODE 

TYPE 

(metres)

(metres)
(mm) 

(mm)

162

Seated 
on

1

1

Casing

P.v.C.

-DAD

20.00

BoltomSlotted

Slots 
-

20.00

162

1

On 

Site;

1

1

Opening

12.00

SL: 

Omm;

Horizontal

A:5mm

Water 

Bearing 
Zones 

(to!!)

FROM- DEPTH (metres) 17.00

TO- DEPTH (metres) 18.30

THICKNESS 
ROCK-CAT- 

(metres) 

DESC

TEST- 

D- 

HOLE- 

S- 

D- 

YIELD 

DEPTH 

W-L 
L 

(metres)

DURATION 
SALINITY

1.30

Unconsolidated 
5.50

0.62

Salty

Drillers 
Log 

iliml.

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

0.20 

0.20 

Topsoil 
Dark 

0.20 

11.30 
11.10 

Clay 

Shale 

11.30 

17.005.70 

Clay 

Grey 

Shale 

17.00 

18.30 
1.30 

Clay 

Grey 

17.00 

18.301.30 

Gravel 
Fine 

Rounded 
Water 

Supply 

18.30 

20.00 
1.70 

Clay 

Grey 

Shale

Warning 
To 

Clients: 
This 
raw 

data 
has 

been 

supplied 
to 

the 

Department 
of 

Infrastructure, 
Planning 
and 

Natural 

Resources

http://is2.dm.nsw.gov.au/proxy/dipm/gwworks?GWWID=GW047458
8/07/2010
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(DlPNR) 
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=GW047458
8/07/2010
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July 
8, 

2010 

Works 
Details 
Site 

Details 
Form 
A 

Liceru?.l’t 

Construction 
Water 

Beming_?ones 
Drillers 
b.Qg

Work 

Requested 
-- 

GW053969

Works 
Details 
.{NRl

GROUNDWATER 
NUMBER 

GW053969 

L1C-NUM 

1 

OBL 

112638 

AUTHORISED-PURPOSES 
DOMESTIC 

IRRIGATION 
STOCK 

INTENDED-PURPOSES 
IRRIGATION 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Rotary 
Air 

OWNER-TYPE 

Private 

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

DRILLED-DEPTH 
(metres) 

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

1981-07-01 0.00 138.70N/A

Site 

Details 
{toRl

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

NORTHING 

6255224.00 

EASTING 

284233.00 

LATITUDE 

3349’ 
16" 

LONGITUDE 

15040’ 
7" 

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?GWWlD=GW053969
8/0712010
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AMG-ZONE COORD-SOURCE REMARK

56 

GD.,ACC.MAP

Form-A 
{tog.!

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
L20 

DP243554 
(25)

Licensed 
(tQRl

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT 
-DP 
L 

T20 

DP243554

Water 

Bearing 
Zones 
(tQR)

TEST-

FROM-

TO-

THICKNESS
ROCK-CAT- 

S-W- 
g: 

YIELD 
HOLE-

DURATION 
SALINITY

DEPTH

DEPTH

(metres)

DESC 

L 

L 

DEPTH

(metres)

(metres)

(metres)

0.30

Consolidated 
36.60

0.15

Good

106.70

107.00

Drillers 
Log 

{!QRl

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

0.30 

0.30 

Topsoil 

0.30 

4.60 

4.30 

Clay 
Red 

4.60 

6.10 

1.50 

Shale 

Decomposed 

6.10 

33.50 

27.40 

Shale 
Clay 

Bands 

33.50 

106.70 
73.20 

Shale 

106.70 
138.70 
32.00 

Sandstone 
Water 

Supply

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=GW053969
8/07/2010
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Document 
Generated 
on 

Thursday, 
July 
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Works 
Details 
Site 

Details 
Form 

Licensed 

Construction 
Water 

Bearing 
Zones 
Dri!lers 
Log

Work 

Requested 
-- 

GW020309

Works 
Details 
{tol

GROUNDWATER 
NUMBER 

GW020309 

L1C-NUM 

1 

OBL01 
0564 

AUTHORISED-PURPOSES 
DOMESTIC 

INTENDED-PURPOSES 
OIL 

XPLORATION 

WORK-TYPE 

Bore 

WORK-STATUS 

(Unknown) 

CONSTRUCTION-METHOD 
Rotary 

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

1960-06-01 1716.00 0.00ARIDA 603 
- 

SYDNEY 
BASIN

Site 

Details 
(tom

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALE ELEVATION ELEVATION-SOURCE 
R.L. 
at 

Surface 

NORTHING 

6256363.00 

EASTING 

281480.00 

LATITUDE 

3348’ 
37" 

LONGITUDE 

15038’ 
21" 

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=GW020309
8/07/2010
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Swnmary
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AMG-ZONE COORD-SOURCE REMARK

56 

GD.,ACC.MAP

Form-AH9.RI.COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
18

Licensed 
IlQR)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
10260373

Construction 
I!QRl

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- 
~~~1H-

DEPTH-
TO 

~m) 

:~m) 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres)

(metres)

1

1

Casing

Concrete

0.00

0.00

0

(Unknown)

1

1

Casing

Steel

0.00

19.80

457

Cemented

1

1

Casing

Drilled

0.00

19.80

495

(Unknown)

1

1

Casing

(Unknown)
0.00

91.90

0

(Unknown)

1

1

Casing

Drilled

19.80

343.80

419

(Unknown)

1

1

Casing

Concrete

48.50

48.50

0

(Unknown)

1

1

Casing

Concrete

72.80

72.80

0

(Unknown)

1

1

Casing

Concrete

91.70

91.70

0

(Unknown)

1

1

Casing

Drilled

91.80

633.70

149

(Unknown)

1

1

Casing

Concrete

109.70

109.70
0

(Unknown)

1

1

Casing

Threaded 
Steel 

205.70

324.00

340

Cemented

1

1

Casing

Concrete

243.80

243.80
0

(Unknown)

1

1

Casing

Drilled

324.00

842.20

318

(Unknown)

1

1

Casing

Concrete

326.10

326.10
0

(Unknown)

1

1

Casing

Concrete

393.10

393.10
0

(Unknown)

1

1

Casing

Concrete

395.90

395.90
0

(Unknown)

1

1

Casing

Concrete

399.80

399.80
0

(Unknown)

1

1

Casing

Concrete

475.20

475.20
0

(Unknown)

1

1

Casing

Concrete

485.80

485.80
0

(Unknown)

1

1

Casing

Concrete

499.80

499.80
0

(Unknown)

1

1

Casing

Concrete

566.90

566.90
0

(Unknown)

1

1

Casing

Concrete

621.70

621.70
0

(Unknown)

1

1

Casing

Concrete

630.90

630.90
0

(Unknown)

1

1

Casing

Concrete

658.10

658.10
0

(Unknown)

http://is2.dnr.nsw.gov.auJproxy/dipnr/gwworks?GWWID=GW020309
8/07/2010
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1

1

Casing

Concrete

783.30

783.30
0

(Unknown)

1

1

Casing

Concrete

792.40

792.40
0

(Unknown)

1

1

Casing

Drilled

842.20

1091.80
222

(Unknown)

1

1

Casing

Concrete

859.50

859.50
0

(Unknown)

1

1

Casing

Concrete

947.90

947.90
0

(Unknown)

1

1

Casing

Concrete

981.40

981.40
0

(Unknown)

Water 

Bearing 
Zones 
~l

FROM-
TO-

o-

TEST-

DEPTH

DEPTH

THICKNESS 
ROCK-CAT- 
S-W-L 
0- 

YIELD 
HOLE-

DURATION 
SALINITY

(metres)

(metres)

(metres) 

DESC 

L 

DEPTH(metres)

146.30

146.30

0.00

Consolidated

0-500 
ppm

173.40

173.40

0.00

Consolidated 
126.40

3.79

0-500 
ppm

323.00

323.00

0.00

(Unknown)

501-1000ppm

333.70

336.70

3.00

Consolidated

0.00

0-500 
ppm

342.20

342.20

0.00

(Unknown)

(Unknown)

377.90

377.90

0.00

(Unknown)

(Unknown)

400.80

400.80

0.00

(Unknown)

(Unknown)

413.90

413.90

0.00

(Unknown)

(Unknown)

426.70

426.70

0.00

(Unknown)

(Unknown)

430.30

430.30

0.00

(Unknown)
91.40

(Unknown)

441.90

441.90

0.00

(Unknown)

(Unknown)

460.20

463.20

3.00

(Unknown)

(Unknown)

510.50

510.50

0.00

(Unknown)

0.13

(Unknown)

541.00

541.00

0.00

(Unknown)

(Unknown)

560.50

560.50

0.00

Consolidated 
181.30

(Unknown)

780.80

780.80

0.00

(Unknown)

1.26

10001-14000 
ppm

871.40

871.40

0.00

(Unknown)

(Unknown)

1399.00

1399.00
0.00

(Unknown)

0.00

10001-14000 
ppm

1477.00

1477.00
0.00

(Unknown)

10001-14000 
ppm

1659.60

1659.60
0.00

(Unknown)

0.13

10001-14000 
ppm

Drillers 
Log 

(to~l

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.au/proxy/dipnr/gwworks?GWWID=GW020309
8/07/2010
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Print 
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Works 
Det;;l1!ll 
Site 

Details 
Form 
A 

Licen"’-,Ld. 

Construction 
Water 

Bearing 
Zones 

Drillers 
Log

Work 

Requested 
-- 

GW105854

Works 
Details 

.ilim)

GROUNDWATER 
NUMBER 

GW105854 

L1C-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-WA 
TER-LEVEL 

SALINITY YIELDSite 

Details 
(to.Q)

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

NORTHING 

6253881.00 

EASTlNG 

280958.00 

LATITUDE 

3349’ 
57" 

lONGITUDE 

15037’ 
59" 

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?GWWlD=GW1 
05 

854

8/07/2010
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AMG-ZONE 

56 

COORD-SOURCE REMARKForm-A(1QQ)COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
65247308

Licensed 
(t2Q)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
65247308

Water 

Bearing 
Zones 
(tQQ)

no 

detailsDrillers 
Log 

(toQ}

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.au/proxy/dipnr/gwworks?GWWID=GW105854
8/0712010



Groundwater 
Works 

Summary

Page 
1 

of3

Groundwater 
Works 

Summary

For 

information 
on 

the 

meaning 
of 

fields 

please 
see 

Glossa[)[ 

[ 

Print 

Report 
I 

Document 
Generated 
on 

Thursday, 
July 
8, 

2010 

.. 

. 
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Works 
Detail(; 
Site 

Details 
fJlrm 
A 

Licensed 

Construction 
Wgler 

Bearing 
Zones 

DrilleIllJ"Qg

Work 

Requested 
-- 

GW075160

Works 
Details 
(tQQ)

GROUNDWATER 
NUMBER 

GW075160 

LlC-NUM 

10WM000003 

AUTHORISED-PURPOSES 
TOWN 

WATER 
SUPPLY 

INTENDED-PURPOSES 
TEST 
BORE 
TOWN 

WATER 
SUPPLY 

WORK-TYPE 

Bore 

WORK-STATUS 

Supply 

Obtained 

CONSTRUCTION-METHOD 
Down 
Hole 

Hammer 

OWNER-TYPE 

Other 
Govt 

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

DRILLED-DEPTH 
(metres) 

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

2007-08-15 348.00 348.00SYDNEY 

CATCHMENT
16.50

Site 

Details 
(tQQ)

REGION RIVER-BASIN AREA-DISTRICT CMA-MAP GRID-ZONE SCALI: ELEVATION ELEVATION-SOURCE NORTHING 

6251791.00 

EASTING 

282174.00 

LATITUDE 

3351’ 
6" 

LONGITUDE 

150 
38’ 

44" 

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=GW075160
8/07/2010
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AMG-ZONE COORD-SOURCE REMARK

56 GPS 
- 

Global 

Positioning 
System

Form-A 
.(!QQ)

COUNTY 

CUMBERLAND 

PARISH 

MULGOA 

PORTION-LOT-DP 
2//340271

Licensed 
(toR.l

no 

detailsConstruction 
.(!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 

10 

INTERVAL 
DETAIL

NO 

NO 

CODE 

TYPE 

(metres) 
(metres) 

(mm) 

(mm)

Down 
Hole

Hole

Hole

0.00

4.00

400

HammerDown 
Hole

1

Hole

Hole

4.00

84.00

300

HammerDown 
Hole

1

Hole

Hole

84.00

120.00
254

Hammer

165

Down 
Hole

1

Hole

Hole

120.00

348.00

HammerWelded;

310.2

Driven 
into

1

1

Casing

Steel

0.00

4.00

323

Hole; 

Open

EndWelded;

Pressure

Driven 
into

1

1

Casing

Cemented
0.00

84.00

273

260.2

Hole; 

Open

Casing

EndWelded;

209.4

Driven 
into

1

1

Casing

Steel

0.00

120.00

219

Hole; 

Open

EndSteel;Casing 
-Plasma-cut

1

Opening

Slots 
-

102.00

120.00

219

Slot; 
SL:

1

Horizontal

18mm; 
A:

3mm;Welded

Water 

Bearing 
Zones 

(tOR.)

FROM-

ROCK-
S-

0-

TEST-HOLE-

DEPTH

TO-DEPTH 
THICKNESS

CAT-

W- 

0- 

YIELD 

DEPTH

DURATION 
SALINITY

(metres)

(metres)

(metres)

DESC
L

L

(metres)

http://is2.dnr.nsw.gov.aulproxy/dipnr/gwworks?GWWID=G 
W075160

8/0712010
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62.00

63.00

1.00

2.00

120.00

121.00

1.00

0.80

3.42

186.00

187.00

1.00

0.80

1.21

204.00

205.00

1.00

1.20

0.97

228.00

229.00

1.00

6.00

0.50

252.00

253.00

1.00

5.00

0.40

324.00

325.00

1.00

1.50

0.38

Drillers 
Log 

(top)

FROM 
TO 

THICKNESS 
DESC 

GEO-MATERIAL 
COMMENT 

0.00 

2.00 

2.00 

Clay 

2.00 

5.00 

3.00 

Clay, 
white 

5.00 

60.00 

55.00 

Shale 

60.00 

72.00 

12.00 

Shale, 

Sandstone 
bands 

72.00 

130.00 
58.00 

Sandstone, 
fine 

130.00 
136.00 
6.00 

Shale 

136.00 
324.00 
188.00 

Sandstone, 
coarse, 

white-grey 

324.00 
330.00 
6.00 

Siltstone, 
hard, 
grey 

330.00 
333.00 
3.00 

Claystone, 
red 

333.00 
336.00 
3.00 

Siltstone, 
grey 

336.00 
348.00 
12.00 

Sandstone, 
white

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=GW075160
8/07/2010
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Photo 1 - View looking north across eastern p,.-t of Lot 1 between existing dwell"g and Mu~oa Road

Photo 2 - View lo",i", east across central eastern part of Lot 1 between Darn 1 am exist"g dweling

General Site Photographs PROJECT 717[6.01

D !!,~~!~!!!!’:!~’::! Proposed Development PLATE No

Eastern Precinct, Fernhill
REV e

Estate, Mul oa Rd, Mul"

CLIENT Cubeic Hold"gs Pty Ltd DATE 3-Aug-1O
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Photo 3 - View looking west across ",",stern part of Lot 1 west of Dam 1 towards!r"" line along western site boundary

,. 

.
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~
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,, ~
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. 

,

Photo 4 - View looking along existing unsealed track traversing partly cleared bushl,.,d near northern sle boundary

General Site Photographs PROJECT 717[6.01

D !!,~~!~!!!!’:!~’::! Proposed Development PLATE No ,

Eastern Precinct, Fernhill
REV e

Estate, Mul 03. Rd, Mul"

CLIENT Cubeic Holdngs Ply Ltd DATE 3-Aug-1O



Photo 5 - Panorarrie .,.;ew looking north across Dam 1 through central part of Lot 1

"

Photo 6 - Panorarric .,.;ew looking north-east across ","stern part of Lot 1

Photo 7 - Pano,,.,,ic .,.;ew looking south across Dam 1 throco:lh central part r:i Lot 1

General Site Photographs PROJECT 717ffi.Ol

~~~! !!.’!’:!!!!..’! Proposed Development PLATE No ,

Eastern Precinct, Fernhill
"" e

Estate, Mul oa Rd, Mul"

CLIENT Cubelie Holdngs Pt)’ Ltd DATE 3-Aug-l0



Appendix D

Test Pit Logs



Sampling Methods

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

o;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 
lrom !he sides 01 the hoko. Information lrom !he 

d~1Iing (as disllnc! lrom 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 Inlormation 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 lull 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 lree 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 10( 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
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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 perIe!romel’" 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!1limilalion 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.
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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

’’’’’ ~ >~ >"

-~
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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 

--,
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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
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Rock Descriptions

Rock Quality Designation 
The <It>8lit)l 01 the oored rod< coo be measured llSin9!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
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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 <letector 

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 
~ 

’"~

(
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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
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TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 

(Eastern 
Precinct)

SURFACE 
LEVEL: 
71.5 
AHD 

EASTING: 

282648 

NORTHING: 
6253569 

DIP/AZIMUTH:90o/--
PIT 
No: 

101 
PROJECT 
No: 

71706 

DATE: 

2314/2010 
SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:Ern

ill

Dynamic 

Penetrometer 
Test

of

0.0

" 

(m)

~-’

ill

,s

"-

Results 
&

~

(blows 
per 

Omm)

c.

c.

E

~

.

Comments

Strata

"

rn

,

10

15

20

’"

TOPSOIL 
- 

firm, 
dark 

brown, 
silly 

clay 
with 

some

W

rootlets, 
damp

0.18

~

SILTY 
CLAY 
- 

stiff, 

brown 
grey 
and 

orange 
brown, 
silty

clay

"

~

0.7

SANDSTONE 
- 

very 
low 

strength, 
highly 

weathered,

grey, 
fine 

grained 

sandstone 
with 
a 

trace 
of 

orange

~rown 
silty 

clay

:

0.95

.9m: 

medium 
strength

/

1

1

Pit 

discontinued 
at 

O.95m

- 

refusal 
on 

medium 
strength 

sandstone

~

2

2

ill

3

3

m

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 

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 

lonlsation 
detector

Initials: 

l2....c

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: 

.~.\O

c

Core 

drilling

~

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
69.5 
AHD 

EASTING: 

282569 

NORTHING: 
6253594 

DIP/AZIMUTH: 
90./__

PIT 

No: 

102 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

Q

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:EO)

~

.9i

Dynamic 

PenelrometerTest

’" 

(m)

of

0.0

w

’8.

~

(blows 
per 

150mm)

E...J

0.

E

Results 
&

Strata

(!)

~

w

.

Comments

"

"’

5

10

15

20

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets

~

:

0

0.25

0.31

SILTY 
CLAY 
- 

very 
stiff, 

brown 
grey, 
silty 
clay 
with 
a

tt

.

trace 
of 

rootlets, 
medium 
to 

high 

plasticity

I 

I

.

0.5

SILTY 
CLAY 
- 

very 
stiff, 

orange 
brown, 
silty 

clay,

~

0.5

~
0.6

medium 
to 

high 

plasticity

tr1t:r1

:

0.9

H

1

SANDSTONE 
- 

low 

strength, 
grey, 
fine 

grained

0

1.0

1

sandstone 
with 

some 

ironstone 
banding

:

1.1m: 

medium 
strength

. 

. 

.

:

1.2

Pit 

discontinued 
at 

1.2m

- 

refusal 
on 

medium 
strength 

sandstone

~

2

2

~

3

3

$

4

4

~

>

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVA 
liONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Ply 
Ltd

o 

Sand 

Penetrometer 
AS1289.6.3.3 

I8i 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

lonlsation 
detector

Initials: 

{Lc

B

Bulk 

sample

S

Slandard 
penetration 
test

~

Tube 

sample 
(x 

mm 

die.)

PL 

Poinlload 
strength 
Is(50) 
MPa

Water 

sample

V 

Shear 
Vane 

(kPaj

Dale: 
3. 

.to

c

Core 

drilling

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
68.5 
AHD 

EASTING: 

282691 

NORTHING: 
6253639 

DIP/AZIMUTH: 
90.’--

PIT 

No: 

103 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

-"

...J 

Depth

: 

C)

~

Dynamic 

Penelrome!erTest

0: 

(m)

of

0.0.

m

~

~

(blows 
per 

Omm)

~-’

0.

E

Results 
&

Strata

(9

?:

m

m

Comments

10

15

0

’"

5

20

TOPSOIL 
- 

firm, 
dark 

brown, 
silty 
clay 
with 

some

(f

:

:

:

rootlets, 
damp

0.35

\j/i

SIL 
TV 

CLAY 
- 

very 
stiff. 

orange 
brown 
and 
red 

brown,

~
f--
0.4

ffi

silty 
clay 
with 
a 

trace 
of 

ironstone 
gravel, 

medium

B

plasticity

WJ
f--
0.6

1

~

1

~

1.2

SHALE 
- 

extremely 
low 
to 

low 

strength, 
extremely 
to

--

highly 

weathered, 
grey 

shale

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

~

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

2

--

2

------

2.1 
m: 

low 
to 

medium 
strength

--------

:

--

2.3

~

Pit 

discontinued 
at 

2.3m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

3

3

:::

ID

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

PIO 

Photo 

ionisation 
detector

Initials: 

Q.c.

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.t.to

c

Core 

drilling

[> 

Water 
seep 

’=’ 

Water 
level

~

Douglas 
Partners 

Geotechnics. 
Environment’ 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
Ud 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
70.0 
AHD 

EASTING: 

282615 

NORTHING: 
6253657 

DIP/AZIMUTH: 
900/__

PIT 

No: 

104 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

.~

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

"’en

.

2

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

m

~

"-

~

(blows 
per 

150mm)

~-’

0.

E

Results 
&

Strata

C!l

~

.

rn

Comments

5

10

"

"’

15

20

TOPSOIL 
- 

stiff, 

brown, 
silty 

clay 
with 

some 

rootlets 
and

J"

’J

a 

trace 
of 

gravel, 
damp

~

~
0.2

0.33

0.3

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

orange 
brown, 
silty 

clay

ri
-
0.4

with 
a 

trace 
of 

ironstone 
gravel, 

medium 
to 

high

~
0.5

plasticity

~

[

’-

,

$ 

1

~

1

1

1.1

I 

’)I

I

SHALE 
- 

extremely 
low 
to 

low 

strength, 
extremely

--

weathered, 
grey 

shale 
with 

fine 

grained 

sandstone

------

bands

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

1.9m: 
low 
to 

medium 
strength

----

~ 

2

2.0

Pit 

discontinued 
at 

2.0m

,

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

~ 

3

3

c

ffi 

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 

(81 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Dislurbec! 
sample

PID 

Photo 

lonlsation 
detector

Initials: 

2...c.

8

8ulksample

S

Standard 

penetration 
lest

U.

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
15(50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

Oat" 
3. 
~ 
. 

to

c

Core 

drilling

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 

Mulgoa 
Road, 

Mulgoa 

(Eastern 
Precinct)

SURFACE 
LEVEL: 
69.0 

AHD 

EASTING: 

282563 

NORTHING: 
6253671 

DIP/AZIMUTH: 
90’1--

PIT 
No: 

105 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

$

...J 

Depth

-"",

!

Dynamic 

Penetrometer 
Test

of

0.0

" 

(m)

I!!...J

.

~

Results 
&

~

(blows 
per 

Omm)

~

E

Strata

<.’l

~

.

’"

Comments

Cl

"’

10

20

TOPSOIL 
- 

firm, 
dark 

brown, 
silty 

clay 
with 

some

~

:

rootlets, 
damp

0.29

SILTY 
CLAY 
- 

stiff, 

mottled 
red 

brown 
and 

grey, 
silty

~

clay 
with 
a 

trace 
of 

ironstone 
gravel. 

medium 
to 

high

plasticity

~
I--
0.6

U

~
I--
0.8

pp 
= 

420kPa

1

fjt

1

1.1

I 

I

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

. 

.

weathered, 
grey, 
fine 

grained 

sandstone

1.3m: 
Jowto 

medium 
strength

. 

. 

.

:

:

1.’

:

:

Pit 

discontinued 
at 

1.4m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 

sandstone

~ 

2

2

m 

3

3

~ 

.

.

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 
(kPs)

0

Disturbed 
sample

PID 

Photo 

ionisalion 
detector

Initials: 

ecB

B

Bulk 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

die.)

PL

Point 
loae:! 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

O,to: 

3.~_\O

C

Core 

drilling

Water 
seep 

J 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
65.5 
AHD 

EASTING: 

282728 

NORTHING: 
6253727 

DIP/AZIMUTH: 
90’/--

PIT 

No: 

106 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

-1 

Depth

~’"

!

$

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

ID

~

~

(blows 
per 

150mm)

~-’

0.

E

Results 
&

C>

~

ID

Comments

Strata

"

.

5

10

15

20

co

TOPSOIL 
- 

stiff, 
dark 

brown. 
silty 
clay 
with 

some

YJ/.

:

:

rootlets, 
damp

~

0

0.25

;

0.32

SilTY 
CLAY 
- 

very 
stiff 
to 

hard, 
red 

brown, 
silty 

clay 
with

~

a 

trace 
of 

Ironstone 
gravel

~

Yyt
0

0.5

0.6

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--

grey 

shale 
with 

some 

orange 
brown 
silty 
clay 

seams

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

1

--
0

1.0

1

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

1.3

--

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

weathered, 
grey, 
fine 

grained 

sandstone

~

0

1.5

1.8

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
extremely

--

to 

highly 

weathered, 
grey 

shale

------

2

--
0

2.0

2

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

:

2.2m: 
low 
to 

medium 
strength

--

:

--

2.3

Pit 

discontinued 
at 

2.3m

- 

practical 
refusal 
on 

low 
to 

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 

I:&l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PIC 

Photo 

ionisatIon 
detector

Initials:

Qc

B

Bulk 

sample

5 

Standard 
penetration 
test

U.

Tube 

sample 
(x 

mm 

dia,)

PL 

Point 
load 

strength 
15(50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

Da": 
3. 
8, 

10

c

Core 

drilling

c> 

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment- 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 

LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
67.5 

AHD 

EASTING: 

282586 

NORTHING: 
6253728 

DIP/AZIMUTH: 
90’/--

PIT 
No: 

107 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

: 

C)

~

2

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

!i

R

~

(blows 
per 

Omm)

f’!-’

Results 
&

C)

i="

.

E

Comments

Strata

CJ

ro

~

10

15

<n

TOPSOll- 
firm 
to 

stiff. 

brown, 
silty 

clay 
with 

some

~

rootlets 
and 
a 

trace 
of 

gravel. 
damp

0.3

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

silty 
clay 
with 
a 

trace 
of

~

ironstone 
gravel, 

medium 
to 

high 

plasticity

~

n
D

0.5

~~

1

f):
D

1.D

1

1.1

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
extremely

--

to 

highly 

weathered, 
grey 

shale

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

$

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

2

--

2

----------

2.2

SANDSTONE 
-low 

strength, 
highly 

weathered, 
grey,

fine 

grained 

sandstone

~

2.5m: 
low 
to 

medium 
strength

. 

.

,

,

2.6

Pit 

discontinued 
at 

2.6m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 

sandstone

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 

Ud

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 

itmisation 
detector

Initials: 

ecA

B

Bulk 

sample

S

Standard 

penetration 
lest

U,

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
loaci 

strength 
15(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

.3...~ 
.10

c

Core 

drilling

~

Water 
seep 

"Water 
level

~

Douglas 
Partners 

Geotechnics 
’ 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 
Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
68.5 
AHD 

EASTING: 

282543 

NORTHING: 
6253765 

DIP/AZIMUTH: 
900/__

PIT 

No: 

108 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

.<1

Sampling 
& 

In 

Situ 

Testing

$

-’ 

Depth

.co>

~

Dynamic 

Penetrometer 
Test

c: 

(m)

of

0.0

w

~

~

{blows 
per 

150mm}

!!!-’

0.

E

Results 
&

Strata

f:"

w

ro

Comments

0

"’

15

20

TOPSOIL. 
stiff, 

dark 

brown, 
silty 
clay 
with 

some

Y),,1

)

rootlets, 
damp

V(.JYVi

0.32

~

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

mottled 
red 

brown 
and

f--
0.4

.

orange 
brown, 
silty 
clay 
with 

some 
grey 

shale 

gravel,

B

0.5

w

medium 
to 

high 

plasticity

Wi
~
0.6

1

:

~

L

I 

I

0.9

1

SANDSTONE 
- 

extremely 
low 
to 

[ow 

strength, 
extremely

0

1.0

1

,

to 

highly 

weathered, 
grey, 
fine 

grained 

sandstone

. 

. 

.

~

. 

.

. 

. 

.

. 

. 

.

:

:

1.7m: 

medium 
strength

. 

. 

.

1.8

:

Pit 

discontinued 
at 

1.8m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

2

2

$

3

3

~

4

4

~RtG: 

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

PO

Pockel 

penetrometer 
(kPa)

0

Disturl:led 
sample

PIP 

Photo 

ionisation 
detector

Initials: 

l21:..

B

Bulk 

sample

S 

Standard 
penetration 
lest

~

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
Is(50) 
MPa

Water 

sample

V 

ShearVene 
(kPa)

Date: 

. 

"6. 
\’0

C

Core 

drilling

I> 

Waler 
seep 

t 

Water 
level

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
66.5 

AHD 

EASTING: 

282737 

NORTHING: 
6253796 

DIP/AZIMUTH: 
90’/__

PIT 

No: 

109 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

."

Sampling 
& 

In 

Situ 

Testing

li

...J 

Depth

"’0>

-Ii

Dynamic 

Penetrometer 
Test

c: 

(m)

of

0.0

.

~

~

(blows 
per 

Omm)

~...J

a.

E

Results 
&

Strata

C!J

~

.

.

Comments

c

’"

5

10

15

20

TOPSOIL 
- 

firm, 
dark 

brown, 
silty 

clay 
with 

some

~

rootlets 
and 

gravel, 
damp

0.3

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

red 

brown, 
silty 
clay 
with

~

a 

trace 
of 

ironstone 
gravel

~

~
I-
0.6

pp>400kPa

U

Yyt
I-
0.8

0.9

SHALE 
- 

extremely 
Jow 

strength, 
extremely 

weathered,
--

1

grey 

shale 
with 

orange 
brown 

silty 

clay 

seams

--

1

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

~

--

w

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

1.8m: 

ironstone 
band

----------

2

--

2

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

2.3m: 
low 

strength

----------

~

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

3

----

3

3.0m: 

medium 
strength

--------

:

:

--

3.2

:

Pit 

discontinued 
at 

3.2m

- 

practical 
refusal 
on 

medium 
strength 
shale

m

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 
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 

lonl5allon 
detector

Initials:

ed,

B

Bulk 

sample

S 

Standard 
penetration 
test

U.

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
15(50) 
MPa

W

Water 
sample

V 

Shear 
Vane 

(kPa)

Oalo: 
S. 

. 

to

c

Core 

drilling

[> 

Water 
seep 

’Waler 
level

M

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
Ltd 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 

(Eastern 
Precinct)

SURFACE 
LEVEL: 
65.5 
AHD 

EASTING: 

282635 

NORTHING: 
6253787 

DIP/AZIMUTH: 
900/__

PIT 
No: 

110 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.<1

Sampling 
& 

In 

Situ 

Testing

..

....J 

Depth

.co>

~

Dynamic 

Penetrometer 
Test

a:: 

(m)

of

0.0

m

’8.

~

(blows 
per 

150mm)

!!!...J

a.

E

Results 
&

Strata

(!)

~

m

Comments

"

rn

5

10

15

20

’"

TOPSOIL 
- 

stiff, 

dark 

brown, 
silty 

clay 
with 

some 

rootlets
y)/

~

:

and 

gravel, 
damp

~

:

V

I--
0.2

I/,

E

0.3

WJ

0.3

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

mottled 
red 

brown 
and

J--
0.4

grey, 
silty 
clay 
with 
a 

trace 
of 

rootlets, 
medium 
to 

high

~~-

~

plasticity

D

0.5

~

0.9

%

1

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--
D

1.0

1

~

grey 

shale 
with 
red 

brown 
silty 
clay 

seams

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

~

--_-:--_-:--_-:...:-_-:--_-:_-:..-:--_-:--_-:

2

--_-:

2

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

2.3m: 
low 
to 

medium 
strength, 

dark 
grey 

brown

--:..-:--:..-:--_-:

:

:

~

2.5

Pit 

discontinued 
at 

2.5m

:

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

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 
Ud

o 

Sand 

Penetrometer 
AS1289.6.3.3 

lEI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PIO 

Photo 

Jonisation 
detector

Initials:

C2...c.

B

Bulk 

sample

S

Standard 

panetra~on 
lest

U,

Tube 

sample 
{x 

mm 

dia.}

Pl

PoInt 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

Da": 
5 

.’i$’. 
to

c

Core 

drilling

Waler 
seep 

’f 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment, 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
63.5 
AHD 

EASTING: 

282475 

NORTHING: 
6253800 

DIP/AZIMUTH: 
90’/--

PIT 
No: 

111 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

<.>

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:Ern

i

Dynamic 

Penetrometer 
Test

of

"-0

%

’" 

(m)

~-’

a.

Results 
&

(blows 
per 

Omm)

"

E

Strata

(9

~

.

Comments

"

rn

5

10

15

20

"’

TOPSOIL 
~ 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

~

rootlets, 
humid 
to 

damp

0.22

SILTY 
CLAY 
~ 

very 
stiff, 

red 

brown, 
silty 

clay, 

medium 
to

~
0

0.25

high 

plasticity

a

~
0

0.5

~

0.9

I 

’y

1

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

0

1.0

1

weathered, 
grey, 
fine 

grained 

sandstone

. 

. 

.

. 

. 

.

1.3

SHALE 
- 

low 
to 

medium 
strength, 

moderately

--

weathered, 
dark 
grey 

brown 
shale

------

~

--
0

1.5

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

1.8

1.8

Pit 

discontinued 
at 

1.8m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

2

2

,.

3

3

:

~

4

4

mRIG: 

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 
AS1269.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials: 

f!.....C

B

BulksClmple

S

Standard 
penetration 
test

U.

Tube 

sample 
(x 

mm 

die.)

PL 

Point 
load 

strength 
Is(50) 
MPa

W

Water 
sample

V 

Shear 
Vane 

(kPa)

0"" 

&.%.\0

c

Core 

drilling

C> 

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
61.5 

AHD 

EASTING: 

282505 

NORTHING: 
6253839 

DIP/AZIMUTH: 
900/__

PIT 
No: 

112 
PROJECT 
No: 

71706 

DATE: 

21/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

$

...J 

Depth

~m

.

Dynamic 

Penetrometer 
Test

’" 

(m)

of

0.0

.

%

~

(blows 
per 

150mm)

~..J

0.

E

Results 
&

Strata

(!)

~

.

Comments

15

0

.

5

10

20

"’

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

J

:

rootlets, 
damp

~)(y

0.41

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff. 

red 

brown 
then 

orange

~

"

brown 
and 

grey 
I 

silty 
clay 
with 
a 

trace 
of 

ironstone

D

0.5

gravel

~

1 

I’

1

~
D

1.0

1.1

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
extremely

--

to 

highly 

weathered, 
grey 

shale

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

~

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

1.7m: 

medium 
strength, 

dark 
grey 

brown

-------:’---:’

:

:

:

---:’

2

2.0

:

:

Pit 

discontinued 
at 

2.0m

refusal 
on 

medium 
strength 
shale

m

3

3

~

4

4

:;;RIG: 

Case 
56 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwaler 
observed 

REMARKS: 
Survey 
levels 
laken 
from 

survey 
plans 

provided 
by 

Urbi5 
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 
(kPe)

0

Disturbe 
sample

PID 

Photo 

!onlsaUon 
etector

Initials: 

2c.B

B

Bulk 

semple

S 

Standard 

penliltration 
tlilst

th

Tube 

51i1mple 
(x 

mm 

die.)

Pl. 

Point 
load 

strength 
15(50) 
MPa

Water 

sample

V 

Sheer 
Vane 

(kPa)

Date: 
S 

,S.I;O

C

Core 

drilling

I> 

Water 
seep 

’Weter 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owslon 

Nominees 
NO.2 
Ply 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
61.0 
AHD 

EASTING: 

282577 

NORTHING: 
6253828 

DIP/AZIMUTH: 
900/__

PIT 
No: 

113 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

"

Sampling 
& 

[n 

Situ 

Testing

2

...J 

Depth

:2C)

ID

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

ID

~

~

(blows 
per 

Omm)

--,

c.

E

Results 
&

Strata

t!)

~

ID

rn

Comments

5

"

,

0

10

-

’"

TOPSOIL 
M 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets 
and
lJ’

~

a 

trace 
of 

gravel

~

0.31

SILTY 
CLAY 
- 

stiff, 

mottled 
orange 
brown 
and 

grey, 
silty

rtt

clay 
with 
a 

trace 
of 

ironstone 
gravel, 

medium 
plasticity
~~

1

g 

1

~I 
I

1.3

SHALE 
- 

extremely 
[ow 

strength, 
extremely 

weathered,
--

grey 

shale 
with 

some 

orange 
brown 

silty 
clay

-------------------------:;

m 

2

---:;

2

--:::-:;

2.1

SHALE 
- 

low 

strength, 
highly 

weathered, 
grey 
and 

dark

grey 

shale

-=-:;-=-:;------

2.6m: 

medium 
strength, 

dark 
grey 

brown

---:;

2.7

Pit 

discontinued 
at 

2.7m

- 

refusal 
on 

medium 
strength 
shale

~ 

3

3

.

~ 

4

4

:

:

:

RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
laken 
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

PlD 

Photo 
ionisa 
on 

detector

Initials:~

B

Bulk 

sample

5 

Standard 

penetration 
lest

~

Tube 

semple 
(x 

mm 

die.)

Pl 

Point 
load 

strength 
Is(5O) 
MPa

Water 

sample

V 

Shear 
Vane 

(kPa)

Date: 
3. 
Cj? 

.lO

c

Core 

drilling

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
67.5 
AHD 

EASTING: 

282672 

NORTHING: 
6253848 

DIP/AZIMUTH: 
900/__

PITNo: 
114 

PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

u

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:Ern

-1l.

.Ei

Dynamic 

Penetrometer 
Test

a:: 

(m)

of

0.0

.

’8.

~

(blows 
per 

150mm)

i’!--’

~

E

Results 
&

Strata

(9

~

.

Comments

"

’"

1.0 

1.5

"’

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets,

vf

:~

damp

.~

D

0.25

0.32

~

: 

r

SILTY 
CLAY 
- 

stiff 
to 

hard, 
red 

brown, 
silty 
clay 
with 
a

:

~

trace 

affine 

grained 
sand, 

medium 
to 

high 

plasticity

0.5

D

~

1

:

U

L

I 

I

d.’

1

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

D

1.0

1

weathered, 
grey, 
flne 

grained 

sandstone

:

1.3m: 
very 
low 
to 

low 

strength

m

D

1.5

2

D

2.0

2

. 

.

. 

.

2.2

. 

. 

.

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
grey 

shale

-----=--::::--

~

===~
D

2.5

w

---::=

2.7m: 
low 

strength

---::=-=-::=

2.’

Pit 

discontinued 
at 

2.9m

3

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

3

~

4

4

~

:

:

RIG: 

Case 
56 

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 

[g! 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Oisturbed 
sample

PIO 

Photo 

ionlsatlon 
detector

Initials: 

P..J:...

B

Bulk 

sample

S 

Standard 
penetration 
test

l!;

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
15(50} 
MPa

Water 

semple

V 

Shear 
Vane 

(kPa)

Date: 

5.% 
_LO

c

Core 

drilling

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
lEVEL: 
67.5 
AHD 

EASTING: 

282759 

NORTHING: 
6253842 

DIP/AZIMUTH: 
900/__

PIT 

No: 

115 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:20)

.

2

Dynamic 

Penetrometer 
Test

0:: 

(m)

of

0.0

.

~

c.

~

(blows 
per 

Omm)

~...J

c.

E

Results 
&

(9

~

.

Comments

Strata

0

rn

15

20

’"

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

lek

rootlets, 
damp

0.22

~

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 
red 

brown 
silty 

clay,

medium 
plasticity

~

~
0

o.s

~

0..

"y

SHALE 
- 

extremely 
low 
to 

very 
Jow 

strength, 
extremely

--

1

1

to 

highly 

weathered, 
grey 

shale 
with 

some 

orange 
brown

--

0

1.0

silty 
clay 

seams

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

$

II

1.8m: 
very 
low 
to 

low 

strength

2

---:::

2

---:::---:::---:::---:::---:::---:::

~

--~-::::-:::--------------------------

3

--

3

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

3.3m: 
low 
to 

medium 
strength

----------

~

3.S

Pit 

discontinued 
at 

3.5m

- 

practical 
refusal 
on 

medium 
strength 
shale

4

4

I

,

~RIG: 

Case 
58 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
LId

D 

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)

InitiaIS:~

0

Disturbed 
sample

PIO 

Photo 

lonisation 
detector

B

Bulk 

sample

S 

Standard 

penetration 
test

U,

Tube 

sample 
(x 

mm 

die.)

PL 

Point1oad 
strength 
Is(50} 
MPa

W

Water 
sample

V 

Shear 
Vane 

(lIPa)

D,t" 

3..’f"lO

c

Core 

drilling

t> 

Water 
seep 

~ 

Waler 
level

~

Douglas 
Partners 

Geotechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
69.5 
AHD 

EASTING: 

282791 

NORTHING: 
6253876 

DIP/AZIMUTH: 
90./--

PIT 
No: 

116 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

g

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

-"rn

m

2

Dynamic 

Penetrometer 
Test

’" 

(m)

of

"’0

.

~

~

(blows 
per 

150mm)

l;!-’

c.

E

Results 
&

(!)

~

m

Comments

Strata

Q

m

,

10

15

20

’"

TOPSOIL 
- 

stiff, 

dark 

brown, 
silty 

clay 
with 

some

rn

:

rootlets, 
damp

:

J

0.21

rt1

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 

brown 
and 
red 

brown,

silty 
clay 
with 
a 

trace 
of 

ironstone 
gravel, 

medium 
to

r

high 

plasticity

m

~tt

:

:

I 

I

:

~

0.8

SANDSTONE 
- 

very 
low 
to 

low 

strength, 
highly

weathered, 
grey, 
fine 

grained 

sandstone

1

. 

.

1

. 

.

. 

. 

.

ffi

1.6m: 

medium 
strength

. 

.

:

:

1.7

Pit 

discontinued 
at 

1.7m

:

:

- 

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 

IZI 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penelrometer 
{kPa}

0

Disturbed 
sample

PID 

Photo 

ionisalion 
detector

Initials: 

I2c

B

8ulksample

S 

Standard 

penetration 
test

U,

Tube 

sample 
{x 

mm 

die.}

Pl 

Point 
load 

strength 
Is{50} 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPe)

O,te: 
8 

St. 

to

c

Core 

drilling

C> 

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
70.0 
AHD 

EASTING: 

282751 

NORTHING: 
6253894 

DIP/AZIMUTH: 
90"/__

PIT 

No: 

117 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

: 

DJ

~

J’l

Dynamic 

Penetrometer 
Test

0:: 

(m)

of

0.0

~

~

(blows 
per 

Omm)

!"....J

0.

E

Results 
&

Strata

(’)

~

ro

Comments

s

D

’"

10

15

20

TOPSOIL 
- 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

@

rootlets, 
damp

0.26

SILTY 
CLAY 
- 

very 
stiff, 

mottled 
red 

brown 
and 

grey,

~

silty 
clay 
with 
a 

trace 
of 

ironstone 
gravel

I-
004

B

- 

increasing 
ironstone 

from 
D,6m

~
I-
0.6

m 

1

~

1

~~

1.6

f11

SANDSTONE 
- 

extremely 
low 
to 

very 
low 

strength,

extremely 
to 

highly 

weathered, 
grey, 
fine 

grained

sandstone

ffi 

2

2

2.2m: 
low 
to 

medium 
strength

2.4

. 

.

Pit 

discontinued 
at 

2.4m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

~ 

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 

pockel 

penetrometer 
(kPa)

Initials: 

R.c

0

Disturbed 
sample

PID 

Photo 

ionJsation 
detector

B

Bulk. 

sample

S

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
15(50) 
MPa

W

Waler 
sample

V

ShearVanEl 
(kPa)

Oal" 

3.%. 
\"0

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
69.5 
AHD 

EASTING: 

282694 

NORTHING: 
6253879 

DIP/AZIMUTH: 
90’/__

PIT 
No: 

118 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.Q

Sampling 
& 

In 

Situ 

Testing

2

....J 

Depth

.co>

ID

Dynamic 

PenelrometerTest

of

0.0

~

~

(blows 
per 

Omm)

’" 

(m)

~-’

.

c.

Results 
&

c.

E

(!)

{::

ID

Comments

Strata

e

m

10

15

20

V)

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets 
and

W

a 

trace 
of 

gravel, 
damp

0.2

SILTY 
CLAY 
- 

very 
stiff, 

orange 
brown 

mottled 
red

~

brown 
and 

grey, 
silty 
clay 
with 

some 

ironstone 
gravel,

medium 
to 

high 

plasticity

[
-
0.4

pp>400kPa

$

U

tff
-

0.73

1

~

1

1.2

~

SANDSTONE 
- 

extremely 
[ow 

strength, 
extremely

. 

.

weathered, 
fine 

grained 

sandstone 
with 

some 
red 

brown
. 

.

. 

.

silty 
clay 

seams

. 

.

m

. 

.

. 

.

. 

.

. 

.

2

2

2.1 
m: 

low 
to 

medium 
strength

. 

. 

. 

.

,

2.3

Pit 

discontinued 
at 

2.3m

- 

practical 
refusal 
on 

medium 
strength 

sandstone

~

3

3

ffi

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

Pockel 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lanlsation 
detector

Initials: 

Qc&

B

Bulk 

sample

S

Standard 

penetration 
test

(!;

Tube 

sample 
(x 

mm 

die.)

PL

Poinlload 
strength 
15(50) 
MPa

D,le: 
!;. 

.!? 

\C

Water 
sample

V

Shear 
Vane 

(kPa)

C

Cora 

drilling

Waler 
seep 

~ 

Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No, 
2 

Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
67,0 
AHD 

EASTING: 

282620 

NORTHING: 
6253877 

DIP/AZIMUTH: 
90’1__

PIT 
No: 

119 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

.0;

...J 

Depth

:EO)

’&

Dynamic 

Penetrometer 
Test

0: 

(m)

of

"-0

.

t

~

(blows 
per 

omm)

~..J

Q.

E

Results 
&

Cl

~

.

Comments

’.’

Strata

0

rn

5

15

"

’"

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets 
and

~

:

ironstone 
cobbles, 

damp

:

0.36

~

SILTY 
CLAY 
- 

very 
stiff, 

red 

brown, 
silty 
clay 
with 

some

~

ironstone 
gravel 
and 

cobbles, 
medium 
to 

high 

plasticity
M

ffi 

1

~

1

1.1

I 

’y

SANDSTONE 
- 

extremely 
low 
to 

very 
low 

strength,

extremely 
to 

highly 

weathered, 
grey, 
flne 

grained

sandstone104m: 

medium 
strength

, 

, 

,

:

:

1,5

:

Pit 

discontinued 
at 

1.5m

- 

refusal 
on 

medium 
strength 

sandstone

ID 

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 
Ud

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 

ionisallon 
detector

Initials:

(2..c

8

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

Cora 

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
65.5 
AHD 

EASTING: 

282649 

NORTHING: 
6253908 

DIP/AZIMUTH: 
90’/__

PIT 
No: 

120 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

:20)

ID

2

Dynamic 

Penetrometer 
Test

of

0.0

" 

(m)

f’!...J

ID

%

c.

Results 
&

~

(blows 
per 

150mm)

Co

E

Strata

(’)

,’::’

ID

rn

Comments

0

UJ

10

"

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets,

C()

l

:

damp

Y!

D

0.25

,

0.46

r)"’

U

ID

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 
red 

brown 
silty 

clay,

~
D

0.5

medium 
to 

high 

plasticity

~~

L...’

0..

I 

’y

1

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
grey 

shale

--

,

with 

some 
red 

brown 
silty 
clay

--

D

1.0

1

------

I

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

1.4m: 
low 

strength

----

~

--
D

1.5

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

2

--
D

2.0

2

---------::::

2.2m: 
low 
to 

medium 
strength

---::::---::::...:--::::

2.4

Pit 

discontinued 
at 

2.4m

~

- 

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 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

(81 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lonlsation 
detector

Initials: 

f!..c!S

B

Bulk 

sample

S

Standard 

penetration 
test

liI

Tube 

sample 
(x 

mm 

dia.)

Pl

Point 
load 

strength 
Is(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

.3,.’tS. 
10

C

Core 

drilling

0

Water 
seep 

,

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
70.0 
AHD 

EASTING: 

282729 

NORTHING: 
6253916 

DIP/AZIMUTH: 
90"/__

PIT 
No: 

121 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

0

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

: 

C)

.

II

Dynamic 

Penetrometer 
Test

of

0.0

0: 

(m)

~-’

.

%

"-

Results 
&

~

(blows 
per 

150mm)

0.

E

Strata

(’)

~

.

Comments

10

f-

0

rn

15

20

’"

TOPSOIL 
- 

stiff, 

brown, 
silty 

clay 
with 

some 

rootlets 
and

~

:

J

a 

trace 
of 

ironstone 
gravel

0.33

SILTY 
CLAY 
- 

hard, 

mottled 
red 

brown 
and 

grey, 
silty

~

:

clay 
and 

ironstone 
gravel, 

medium 
to 

high 

plasticity

0

0.5

::

~

L__+

0.95

M

m 

1

SANDSTONE 
- 

medium 
strength, 

slightly 

weathered,
. 

.

0

1.0

1

1.1

grey, 
fine 

grained 

sandstone

. 

.

Pit 

discontinued 
at 

1.1 
m

:

- 

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 
Pty 
LId

o 

Sand 

Penetrometer 
AS1289.6.3.3 

[8l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PIO 

Photo 

ionisalion 
detector

Initials:

{!.c

B

Bulk 

sample

S 

Standard 
penetralion 
test

U,

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is(50) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

Dale: 

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 
LId 

Land 

Capability 
Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
69.5 
AHD 

EASTING: 

282719 

NORTHING: 
6253942 

DIP/AZIMUTH: 
90"/__

PIT 

No: 

122 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.~

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

"’c>

ID

-’

Dynamic 

Penetrometer 
Test

of

0.0

’8.

~

(blows 
per 

Omm)

0: 

(m)

~--’

w

0.

Results 
&

c.

E

(9

f:’

ID

Comments

~

Strata

"

.

10

15

20

"’

TOPSOIL 
- 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

J/

;

:

rootlets, 
humid 
to 

damp

VyI/f/,

0.32

WJ

SIL 
TV 

CLAY 
- 

very 
stiff, 

mottled 
red 

brown 
and 

grey,

silty 

clay 
with 

some 

ironstone 
gravel, 

medIum 
to 

high

plasticity

~jjtI I

a.,

SANDSTONE 
- 

very 
low 

strength, 
highly 

weathered,

1

grey, 
fine 

grained 

sandstone

1

1.1 
rn: 

medium 
strength

. 

.

1.2

Pit 

discontinued 
at 

1.2m

- 

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 
Pty 
LId

D 

Sand 

Penetrometer 
AS1289.6.3.3 

D 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 

sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

Jonlsation 
detector

Initials: 

(2C

B

Bulk 

sample

S

Standard 

penetraUon 
test

U,

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is{SO) 
MPa

W

Water 

sample

V 

Shear 
Vane 

(kPa)

a",,, 

.3.%_\0

c

Core 

drilling

t> 

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnic5’ 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
No.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
64.5 
AHD 

EASTING: 

282674 

NORTHING: 
6253970 

DIP/AZIMUTH: 
900/__

PIT 
No: 

123 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

’<:0>

2

Dynamic 

Penetrometer 
Test

of

0.0

%

0: 

(m)

i!!-’

~

Results 
&

~

(blows 
per 

150mm)

0.

E

Strata

t’l

,::-

Comments

Cl

rn

5

10

15

"

Ul

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets 
and

gravel, 
humid

_.

-
0.2

E

h

0.3

=

0.3

0.3

t\F1LTY 
CLAY 
- 

very 
stiff, 

red 

brown 
silty 

clay, 

medium 
tOI

-

high 

plasticity

0.4

~

SHALE 
- 

very 
low 

strength, 
highly 

weathered, 
grey 

shale

1-:-
0.5

:

D

with 

orange 
brown 
silty 

clay 

seams

--------

:

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

1

--

1

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

~

----------

1.6m: 

medium 
strength

--

i

----

~

----

1.8

:

Pit 

discontinued 
at 

1.8m

- 

refusal 
on 

medium 
strength 
shale

2

2

~

3

3

,.

4

4

g

>

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 

121 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pockel 

penetromeler 
(kPa)

D

Disturbed 
sample

PID 

Photo 

ionisation 
detector

Initials: 

e..t:...

B

Bulk 

sample

S

Slandard 
penetration 
test

U,

Tube 

sample 
(x 

mm 

dia.)

PL 

Point 
load 

strength 
Is(50) 
MPa

W

Waler 
sample

V 

Shear 
Vane 

(kPa)

Dato’~. 
’is, 
\0

c

Core 

drilling

t> 

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
- 

Environment, 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ud 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
63.0 
AHD 

EASTING: 

282532 

NORTHING: 
6253965 

DIP/AZIMUTH: 
900/__

PIT 
No: 

124 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

g

Sampling 
& 

In 

Situ 

Testing

-l 

Depth

"’0>

.

.-

Dynamic 

Penetrometer 
Test

of

0.0

’" 

(m)

~--’

ID

~

"-

Results 
&

~

(blows 
per 

150mm)

0.

E

Strata

(’)

~

.

Comments

Cl

.

5

10

15

20

U)

TOPSOIL 
~ 

firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

i~

rootlets 
and 

gravel

0.21

~

0.2

SILTY 
CLAY 
- 

very 
strff, 

red 

brown, 
silty 
clay 
with 
a 

trace

~
0.3

of 

rootlets, 
high 

plasticity

~~
--=-
0.4

c-~-
0.5

0

~

2 

1

rfj
0

1.0

1

J

Yvt
[ 

[

:

:

1.2

Pit 

discontinued 
at 

1.2m

- 

practical 
refusal 
on 

low 

strength 
shale

" 

2

2

3

3

m 

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 

pockel 

penetrometer 
(kPa)

D

Disturbed 
sample

PIO 

Photo 

ionlsation 
detector

Initials: 

(2C 
-

B

Bulk 

sample

S 

Standard 
penetration 
lest

l!i

Tube 

sample 
(x 

mm 

dia.)

PL 

PoInt 
load 

strength 
15(50) 
MPa

Water 
sample

V 

ShaarVane 
(kPa)

Dol" 

3.8.l0

c

Core 

drilling

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
64.0 
AHD 

EASTING: 

282457 

NORTHING: 
6253982 

DIP/AZIMUTH: 
900/__

PIT 
No: 

125 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

: 

C)

..

Dynamic 

PenelromelerTesl

...J 

Depth

of

0.0

-1l.

0:: 

(m)

!’!-’

ru

R

Results 
&

~

(blows 
per 

Omm)

~

E

Strata

e:>

~

ru

m

Comments

0

en

5

10

15

TOPSOIl- 
firm 
to 

stiff, 

brown, 
silty 
clay 
with 

some

~

rootlets, 
damp

0.2

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 
red 

brown 
silty 

clay,

~

medium 
10 

high 

plasticity

tr1
I-
0.4

~
BI-

0.6

~

~ 

1

~

1

tr1~tt1 1

1.S

SHALE 
- 

medium 
to 

high 

strength, 
slightly 

weathered,
--

grey 

shale

------

1.7

Pit 

discontinued 
at 

1.7m

- 

practical 
refusal 
on 

high 

strength 
shale

W 

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

PIO 

Photo 

lonlsation 
detector

Initials:

~

B

Bulk 

sample

S

Standard 

penetration 
test

t!;

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
Is(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 
3.. 
~ 
. 

\0

C

Core 

drilling

.

Waler 
seep 

’Weier 
level

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: lOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
lEVEL: 
63.0 
AHD 

EASTING: 

282438 

NORTHING: 
6253914 

DIP/AZIMUTH: 
900/__

PIT 
No: 

126 
PROJECT 
No: 

71706 

DATE: 

22/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

j

...J 

Depth

.co>

..,

Dynamic 

PenelromelerTest

0: 

(m)

of

0.0

ID

,s

(blows 
per 

150mm)

~-’

~

Results 
&

~

~

E

Strata

(!)

~

ID

Comments

t-

o

rn

5

15

20

<fJ

TOPSOIL 
- 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets 
and

~

~

:

a 

trace 
of 

gravel

0.27

~

SILTY 
CLAY 
- 

stiff, 
red 

brown 
silty 

clay, 

medium

plasticity

WJ~

~ 

1

1.0

I 

I

1

l

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
extremely

--

to 

highly 

weathered, 
grey 

shale

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

1.4m: 

medium 
strength

----

1.5

Pit 

discontinued 
at 

1.5m

- 

practical 
refusal 
on 

medium 
strength 
shale

;;; 

2

2

3

3

m 

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 

I2l 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PID 

Photo 

lonlsation 
detector

Initials:

f2U:,

B

Bulk 

sample

S

Standard 

penetration 
test

~

Tube 

sample 
(x 

mm 

dia.)

PL

Point 
load 

strength 
15(50) 
MPa

Water 
sample

V

Shear 
Vane 

(kPa)

Date: 

.~ 

. 

\’0

C

Core 

drilling

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment, 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
63.5 
AHD 

EASTING: 

282367 

NORTHING: 
6253871 

DIP/AZIMUTH: 
9001__

PIT 

No: 

127 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

.co>

-’

Dynamic 

PenelromelerTest

of

0.0

.

0:: 

(m)

~--’

.

~

0.

Results 
&

~

(blows 
per 

150mm)

0.

E

Strata

(!)

~

.

rn

Comments

20

0

’"

5 

10

15

TOPSOIL 
- 

firm 
to 

stiff, 

dark 

brown, 
silty 
clay 
with 

some

W

;

rootlets 
and 
a 

trace 
of 

gravel, 
damp

0.19

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

dark 

brown 
grey, 
silty

~
0

0.25

clay 
with 
a 

trace 
of 

rootlets, 
medium 
to 

high 

plasticity

f;tl:

~

r~
0

0.5

~

0.6

SILTY 
CLAY 
- 

stiff 
to 

very 
stiff, 

red 

brown 
silty 

clay,

~

medium 
plasticity

1

rfJ
0

1.0

1

~

~

n

1.2m: 
with 

some 
shale 

gravel

~

l;i

~
0

1.5

rfJ~

2

~
0

2.0

2

>>.

2.2

(jt

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--

grey 

shale

--------

- 

low 
to 

medium 
strength, 

dark 
grey 

brown

----

1

2.5

Pit 

discontinued 
at 

2.5m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 
shale

3

3

4

4

mRIG: 

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 

121 

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:

ec

B

Bulk 

sample

5

Standard 

penetration 
test

U.

Tube 

sample 
(x 

mm 

dia.)

PC

Point 
load 

strength 
15(50) 
MPa

W

Weter 
sample

V

Shear 
Vane 

(kPa)

Oat" 

&.Io

c

Core 

drilling

.

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geatechnics. 
Environment. 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
64.0 
AHD 

EASTING: 

282378 

NORTHING: 
6253968 

DIP/AZIMUTH: 
90’/__

PIT 
No: 

128 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

.co>

’"

2

Dynamic 

PenelromelerTest

of

0.0

’" 

(m)

E-’

’"

.5

c.

Results 
&

!:

(blows 
per 

150mm)

0.

0.

E

Strata

(9

~

’"

Comments

t-

"

’"

. 

10

,.

’"

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets.

~

..~

humid 
to 

damp

0.21

SILTY 
eLA 
Y 

- 

very 
stiff 
to 

hard, 
red 

brown 
silty 

clay,

~

medium 
to 

high 

plasticity

~

:

tf$

:

~

~ 

1

tf$

1

tf$~

1.8

~

SANDY 
CLAY 
- 

very 
stiff 
to 

hard, 

orange 
brown, 
sandy

t2

clay 
with 
a 

trace 
of 

gravel

~ 

2

~

2

z
. 

.

2.5

SANDSTONE 
- 

extremely 
low 

strength, 
extremely

weathered, 
grey, 
fine 

grained 

sandstone

" 

3

3

:

. 

. 

.

4

4.0

- 

medium 
strength, 

dark 
grey 

brown

Pit 

discontinued 
at 

4.0m

- 

target 
depth 

reached

:

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 

I 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

0

Disturbed 
sample

PIO 

Photo 

lonlsalion 
detector

Initials: 

Q.c..

8

Bulk 

sample

S

Standard 

penetration 
test

U,

Tube 

sample 
(x 

mm 

die.)

PL

Point 
load 

strength 
Is{SO) 
MPa

W

Watsr 
sample

V

Shear 
Vane 

(kPa)

Dale: 
3.. 
’8’ 
~ 
\ 

IiO

C

Core 

drilling

Water 
seep 

~ 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Ply 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
67.0 
AHD 

EASTlNG: 

282338 

NORTHING: 
6253927 

DIP/AZIMUTH: 
90’/__

PIT 
No: 

129 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

..J 

Depth

.c",

.

j;j

Dynamic 

Penetrometer 
Test

0: 

(m)

of

0.0

.

%

~

~

(blows 
per 

Omm)

~...J

0.

E

Results 
&

<9

,::-

.

Comments

Strata

Cl

.

5

10

15

20

<IJ

TOPSOIL 
- 

firm. 

brown, 
silty 
clay 
with 

some 

rootlets,

~

damp

0.27

SILTY 
CLAY 
- 

very 
stiff, 

red 

brown 
silty 

clay, 

medium 
to

~

high 

plasticity

f--
0.4

l-~-
0.5

~
D

0.8

~

SILTY 
CLAY 
- 

stiff, 

mottled 
orange 
brown 
and 

grey, 
silty

clay 
with 

some 

ironstone 
gravel 
and 

cobbles

$ 

1

WJ
D

1.0

1

~WJ

1.8

~

SHALE 
- 

extremely 
low 
to 

very 
low 

strength, 
grey 

shale

H

with 

some 
grey, 
fine 

grained 

sandstone

~ 

2

2

--...:0

2.7m: 

medium 
strength, 

dark 
grey 

brown

=~=j

2.8

Pit 

discontinued 
at 

2.8m

- 

refusal 
on 

medium 
strength 
shale

~ 

3

3

~ 

4

4

:

RIG: 

Case 
56 

Backhoe 

LOGGED: 
AP 

WATER 

OBSERVATIONS: 
No 

free 

groundwater 
observed 

REMARKS: 
Survey 
levels 
laken 
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)

0

Disturbed 
sample

PID 

Photo 

ionlsation 
detector

Initials:

(2..Cf!::,

B

8ulksample

S

Standard 
penetration 
test

U,

Tube 

sample 
(x 

rnm 

die.)

PL

Polnlload 
strength 
Is{50) 
MPa

W

Water 
sample

V

Shear 
Vane 

(kPa)

0".: 

5..’<1.1",

C

Core 

drilling

,

Waler 
seep 

’" 

Water 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
LId 

Land 

Capability 

Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
68.0 
AHD 

EASTING: 

282304 

NORTHING: 
6253899 

DIP/AZIMUTH: 
90.’__

PIT 

No: 

130 
PROJECT 
No: 

71706 

DATE: 

2314/2010 
SHEET 
1 

OF 
1

Description

.Q

Sampling 
& 

In 

Situ 

Testing

.-

....J 

Depth

.co>

’"

Dynamic 

Penetrometer 
Test

0:: 

(m)

of

0.0

m

~

~

(blows 
per 

amm)

~...J

0.

Results 
&

0-

E

Strata

G

~

m

Comments

\0

C

rn

~

15

20

U)

TOPSOIL 
- 

firm, 

brown, 
silty 

clay 
with 

some 

rootlets,

~

:

:

:

damp

0.23

~

SILTY 
CLAY 
- 

very 
stiff 
to 

hard, 
red 

brown 
silly 

clay,

medium 
plasticity

~
1---
0.6

pp>400kPa

~
U+--

0.91

~ 

1

~

1

~~fi11.’:

1.9

~ 

2

SHALE 
- 

extremely 
low 

strength, 
extremely 

weathered,
--

2

grey 

shale 
with 

orange 
brown 
silty 

clay 

seams

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

2.3m: 
low 
to 

medium 
strength, 

dark 
grey 

brown

--

,

;

--

2.4

Pit 

discontinued 
at 

2.4m

- 

practical 
refusal 
on 

low 
to 

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 

o 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

~D 

~~;\g~~::~~!~~g:ra)

0

Disturbed 
sample

Initials: 

e.Q.

B

Bulk 

sample

S 

Standard 

penetration 
test

liI

Tube 

sample 
(x 

mm 

dia.)

L 

Point 
load 

strength 
Is{50) 
MPa

Water 
sample

V 

Shear 
Vane 

(kPa)

Dale: 
3 

.C 

’. 

\0

c

Core 

drilling

t> 

Water 
seep 

’Water 
level

~

Douglas 
Partners 

Geotech"ics. 
E"viro"me"t, 

Groundwater



TEST 
PIT 

LOG

CLIENT: PROJECT: LOCATION:
Owston 

Nominees 
NO.2 
Pty 
Ltd 

Land 

Capability 
Assessment 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
65.0 
AHD 

EASTING: 

282247 

NORTHING: 
6253927 

DIP/AZIMUTH: 
90’/__

PIT 

No: 

131 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

.2

Sampling 
& 

In 

Situ 

Testing

...J 

Depth

"’c>

2

Dynamic 

Penetrometer 
Test

of

"-0.

!

’" 

(m)

~..J

w

~

Results 
&

~

(blows 
per 

Omm)

"-

E

<9

,::-

.

Comments

Strata

e

.

5

10

’"

TOPSOIL 
M 

firm, 

brown, 
silty 
clay 
with 

some 

rootlets,

c

damp

)/0
D

0.25

0.33

~

SIL 
TV 

CLAY 
- 

very 
stiff 
to 

hard, 

orange 
brown 

silty 
clay,

medium 
to 

high 

plasticity

~
0.5

pp>400kPa

~
U

O.8m: 

moUled 
red 

brown 
and 

grey

~
f--
0.83

~ 

1

~
D

1.0

1

rt

1.3

I 

I

SHALE 
-low 
to 

medium 
strength, 

extremely 
weathered,

--

grey 

shale 
with 

some 

orange 
brown 

silty 
clay 

seams

--------
D

1.5

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

1.9

rn 

2

SANDSTONE 
- 

low 
to 

medium 
strength, 

slightly

D

2.0

2

weathered, 
yellow 
brown, 
fine 

grained 

sandstone

2.2

Pit 

discontinued 
at 

2.2m

- 

practical 
refusal 
on 

low 
to 

medium 
strength 

sandstone

~ 

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

Olsturbed 
sample

PID 

Photo 

lonlsation 
detector

Initials: 

(Lc.

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)

0’1" 

5.8-10

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 

Mulgoa 
Road, 

Mulgoa 
(Eastern 

Precinct)

SURFACE 
LEVEL: 
68.5 
AHD 

EASTING: 

282238 

NORTHING: 
6253882 

DIP/AZIMUTH: 
90./__

PIT 

No: 

132 
PROJECT 
No: 

71706 

DATE: 

23/4/2010 
SHEET 
1 

OF 
1

Description

"

Sampling 
& 

In 

Situ 

Testing

-I 

Depth

:EO)

~

Dynamic 

PenelrometerTesl

’" 

(m)

of

0.0

~

’"

(blows 
per 

150mm)

i’!...J

’"

E

Results 
&

Strata

(9

i:’

’"

Comments

a

’"

10

15

20

TOPSOIL 
- 

stiff, 

brown, 
silty 
clay 
with 

some 

rootlets 
and

W

r:

a 

trace 
of 

gravel, 
humid 
to 

damp

0.2

r>>

0.2

SILTY 

CLAY. 
sUffte 

very 
stiff, 

red 

brown, 
silty 
clay 
with

~
0.3

a 

trace 
of 

ironstone 
gravel

~
-
0.4

[

~

~
o.s

~

1

[{

1

1.1

SANDSTONE. 
extremely 

low 

strength, 
extremely

weathered, 
grey, 
fine 

grained 

sandstone 
with 
a 

trace 
of

grey 

shale

:

~

1.8

1.7m: 

medium 
strength

. 

. 

.

:

;

Pit 

discontinued 
at 

1.8m

;

;

- 

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: 
E 

= 

Environmental 
sample. 

Survey 
levels 
taken 
from 

survey 
plans 

provided 
by 

Urbis 
Pty 
Ltd

D 

Sand 

Penetrometer 
AS1289.6.3.3 

I8J 

Cone 

Penetrometer 
AS1289.6.3.2

SAMPLING 
& 

IN 

SITU 

TESTING 
LEGEND

CHECKED

A

Auger 
sample

pp 

Pocket 

penetrometer 
(kPa)

D

Disturbed 
sample

PID 

Photo 

lonlsation 
detector

Initials: 

l2.Ci!::>

8

Bulk 

sample

S

Standard 

penetration 
test

U,

Tube 

sample 
(l( 

mm 

dia.)

PL 

Point 
load 

strength 
Is{SO} 
MPa

W

Waler 
sample

V 

Shear 
Vane 

(kPa)

Date: 

3Js 
~ 

10

c

Core 

drilling

I> 

Waler 
seep 

"Waler 
level

~

Douglas 
Partners 

Geotechnics 
. 

Environment. 
Groundwater
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Laboratory Report and Chain-of-Custody Documentation



fn1rrolab

Envirolab 
Services 

Ply 

LId 

ABN 
37 

112535645 

12 

Ashley 
St 

Chatswood 
NSW 
2067 

ph 

02 

9910 
6200 
fax 
02 

9910 
6201 

enquiries@envirolabservices.com.au www.envirolabservices.com.au

CERTIFICATE 
OF 

ANALYSIS 
40738

Client: Douglas 
Partners 

96 

Hermitage 
Rd 

West 
Ryde 

NSW 

2114
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 

analysed 
as 

received 
from 
the 

client. 

Results 
relate 

specifically 
to 

the 

samples 
as 

received. 

Results 
are 

reported 
on 
a 

dry 

weight 
basis 
for 

solids 
and 
on 

an 

as 

received 
basis 
for 

other 

matrices. 

Please 
refer 
to 

the 

last 

page 
of 

this 

report 
for 

any 

comments 
relating 
to 

the 

results,

Report 
Details: 

Date 

results 

requested 
by: 

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 

ISO/IEC 
17025. 

Tests 
not 

covered 
by 

NATA 
are 

denoted 
with 

*,

Results 

Approved 
By:

~

Rhian 

Morgan 
Metab 

Supervisor
~ 

{’"Y 

fv1or 
C/1

GiO\\lIlni 
Agostt 

Technictl! 
M<lllager

Jl,lh’fill/ 
Matt 

Mansfield 
App!Oved 

SignatOl)’
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Reference: 
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of 
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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 

analysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

vTPH 
C6 
- 

C9

mglkg

<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

mglkg

<1.0

<1.0

<1.0

<1.0

<1.0

m+p-xylene

mglkg

<2.0

<2.0

<2.0

<2.0

<2.0

a-Xylene

mglkg

<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

TP1040.2-0.3
TP1100.2-0.3

TP123 
0.2-0.3

Type 
of 

sample

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

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

1115/10

11/5/10

11/5/10

11/5/10

11/5/10

Date 

analysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5110

vTPH 
C6 
- 

C9

mg/kg

<25

<25

<25

<25

<25

Benzene

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Toluene

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Ethylbenzene

mglkg

<1.0

<1.0

<1.0

<1.0

<1.0

m+p-xylene

mglkg

<2.0

<2.0

<2.0

<2.0

<2.0

a-Xylene

mglkg

<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 

analysed

-

11/5/10

11/5110

11/5/10

11/5/10

11/5/10

vTPH 
C6 
- 

C9

mglkg

<25

<25

<25

<25

[NA]

Benzene

mg/kg

<0.5

<0.5

<0.5

<0.5

88%

Toluene

mglkg

<0.5

<0.5

<0.5

<0.5

91%

Ethylbenzene

mglkg

<1.0

<1.0

<1.0

<1.0

92%

m+p-xylene

mglkg

<2.0

<2.0

<2.0

<2.0

93%

a-Xylene

mglkg

<1.0

<1.0

<1.0

<1.0

92%

Surrogate 
aaa- 

Trifluorotoluene

%

105

105

85

98

107

Envirolab 
Reference: 

Revision 
No:

40738 ROO

-^’ NATA ’V’

Page 
2 

of 

30

ACCREDITED 
FOR 

TECHNICAL COMPETENCE



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

mg/kg

<0.5

Ethylbenzene

mg/kg

<1.0

m+p-xylene

mglkg

<2.0

a-Xylene

mglkg

<1.0

Surrogate 
aaa- 

Trifluorotoluene

%

99
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Client 

Reference:
71706, 

Mulgoa

sTPH 
in 

Soil 
(C1 

0-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

TP130.2-0.3
TP16 

0.2-0.3

Type 
of 

sample

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

Soil

Soil

Soil

Soil

Soil

Date 

extracted

-

11/5/10

1115/10

11/5/10

11/5/10

11/5/10

Date 

analysed

-

11/5/10

11/5/10

11/5/10

1115/10

11/5/10

TPH 
ClO 
- 

C14

mg/kg

<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

TP123 
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 

analysed

-

11/5/10

11/5/10

11/5/10

11/5/10

11/5/10

1PH 
Cl0 
- 

C14

mg/kg

<50

<50

<50

<50

<50

TPH 
C15 
- 

C26

mg/kg

<100

<100

<100

<100

<100

TPH 
C29 
- 

Cw

mglkg

<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 

analysed

-

11/5/10

11/5/10

11/5/10

11/5/10

TPHC10 
- 

C14

mg/kg

<50

<50

<50

<50

TPH 
C15 
- 

C28

mg/kg

<100

<100

<100

<100

TPH 
C29 
- 

Coo

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

407384

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 
ana 

lysed

-

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

mg/kg

<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 
1

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

%

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

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

TP100.4-0.5

TP130.2-0.3
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

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-BHe

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

119
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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

mg/kg

<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

%

115

116

119

120

120

Envirolab 
Reference: 

Revision 
No:

40738 ROO

--^. NATA V"

Page 
7 

of 

30

ACCREDITED 
FOR 

TECHNICAL COMPETENCE



Client 

Reference:
71706, 

Mulgoa

Organochlorine 
Pesticides 

in 

soil

Our 

Reference:

UNllS

40738-16

40738-17

40738-18

40738-19

40738-20

Your 

Reference

-------------
TP1 
04 

0.4-0.5

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

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-SHC

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

della-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

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

Methoxychlor

mglkg

<0.1

<0,1

<0.1

<0.1

<0.1

Surrogate 
TCLMX

%

t20

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

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 
ana 

lysed

-

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

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

%

122

115

124

124

118
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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

HCS

mglkg

<O}1

alpha-SHC

mglkg

<0.1

gamma-8He

mglkg

<0.1

beta-SHC

mglkg

<0.1

Heptachlor

mglkg

<0.1

delta-SHC

mglkg

<0.1

Aldrin

mglkg

<0.1

Heptachlor 
Epoxide

mg/kg

<0.1

gamma-Chlordane

mglkg

<0.1

alpha-chlordane

mglkg

<0.1

Endosulfan 
I 

r-

mglkg

<0.1

pp-DDE

mglkg

<0.1

Dieldrin

mglkg

<0.1

Endrin

mglkg

<0.1

pp-DDD

mglkg

<0.1

Endosulfan 
II 

-

mg/kg

<0.1

pp-DDT

mg/kg

<0.1

Endrin 

Aldehyde

mglkg

<0.1

Endosulfan 
Sulphate

mglkg

<0.1

Methoxychlor

mglkg

<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 

analysed

-

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

Dimethoate

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

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 

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

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Oimethoate

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

C 

hlorpy 
ri 

ph 

os-m 
ethy 
I

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

mg/kg

<0.1

<0. 

j

<0.1

<0.1

<0.1

Bromophos-ethyl

mg/kg

<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

TPl 

040.2-0.3

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

mg/kg

<0.1

<0.1

<0.1

<0.1

<0.1

C 

hlorpy 
ri 

ph 

os-m 
ethy 
I

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

<0.1

<0.1

<0.1

<0.1

Bromophos-ethyl

mglkg

<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
TPll00.2-0.3
TPll00.4-0.5
TP1230.2-0.3

TP1230.4-0.5

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

mglkg

<0.1

<0.1

<0.1

<0.1

<0.1

Dimethoate

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

%

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

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 

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

mglkg

<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

F 

enitrothion

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

-

10/5/10

Date 

analysed

-

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:

UNllS

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

mg/kg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mglkg

31

21

31

36

30

Copper

mglkg

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

mglkg

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

TP130.2-0.3
TP13 

0.4-0.5

TP16 

0.2-0.3

TP16 

0.4-0.5

Type 
of 

sample

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

Soil

Soil

Soil

Soil

Soil

Date 

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

6

5

5

5

6

Cadmium

mglkg

<0.5

<0.5

<0.5

<0.5

<0.5

Chromium

mglkg

36

30

41

23

35

Copper

mglkg

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

mglkg

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

Date 

analysed

-

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

mglkg

25

6

30

41

60

Copper

mglkg

<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:

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 

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

mglkg

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:

UNITS

40738-21

40738-22

40738-23

40738-24

40738-36

Your 

Reference

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

TP1240.2-0.3
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 

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:

UNITS

40738-37

Your 

Reference

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

Dam 
1

Spillway0.2-0.3

Type 
of 

sample

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

Soil

Date 

digested

-

11/05/10

Date 
ana 

lysed

-

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
TPll 

0.2-0.3

TPll 

0.4-0.5

TP100.0-0.l

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

%

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

TP160.2-0.3
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 
ana 

lysed

-

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
TPll00.2-0.3
TPll00.4-0.5

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 

analysed

-

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

TP1320.4-0.5
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 

analysed

-

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 

Btank

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

TP16 

0.2-0.3

Type 
of 

sample

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

Soil

Soil

Soil

Soil

Soil

Date 

analysed

-

12/5/10

12/5/10

12/5/10

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

010.1g/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 
of 

sample

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

Soil

Soil

Soil

Soil

Soil

Date 

analysed

-

12/5/10

12/5/10

12/5/10

12/5/10

12/5/10

Sample 

Description

-

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Soil

Soil

Soil

Soil

Soil

Asbestos 
ID 

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 
ID 
- 

soils

Our 

Reference:

UNITS

40738-21

40738-23

40738-36

40738-37

Your 

Reference

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

0.2-0.3

TP1320.2-0.3
Dam 
1

Dam 
1

Spillway

Spillway

0.0-0.1

0.2-0.3

Type 
01 

sample

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

Soil

Soil

Soil

Soil

Date 

analysed

-

12/5/10

12/5/10

12/5/10

12/5/10

Sample 

Description

-

Approx 
35g

Approx 
35g

Approx 
35g

Approx 
35g

Soil

Soil

Soil

Soil

Asbestos 
ID 
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

ofO.1g/kg

010.1 
g/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

Our 

Reference:

UNITS

40738-40

40738-41

Your 

Reference

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

Spike

Trip 

Blank

Type 
of 

sample

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

Water

Water

Date 

extracted

-

14/05/2010

14/05/2010

Date 
ana 

lysed

-

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, 

Mulgoa

HM 
in 

water 
- 

dissolved

Our 

Reference:

UNITS

40738-25

40738-26

40738-27

40738-28

40738-29

Your 

Reference

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

W1-U

W1-D

W2

W7

W8

Type 
of 

sample

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

Water

Water

Water

Water

Water

Date 

prepared

-

10/5/10

10/5/10

10/5/10

10/5110

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 

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

<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 
ana 

lysed

-

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 
[norganics

Our 

Reference:

UNITS

40738-25

40738-26

40738-27

40738-28

40738-29

Your 

Reference

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

W1-U

W1-D

W2

W7

W8

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[ysed

-

10/05/10

10/05/10

10/05/10

10/05/10

10/05/10

Hardness

mgCaC03

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 
[norganics

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 
[norganics

Our 

Reference:

UNITS

40738-35

Your 

Reference

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

W12-D

Type 
of 

sample

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

Water

Date 

prepared

-

10/05/10

Date 
ana 

lysed

-

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 
ana 

lysed 
by

GC 

with 
dual 

ECD’s.

Metals.20

Determination 
of 

various 
metals 
by 

ICP-AES.

ICP.AESMetats.21

Determination 
of 

Mercury 
by 

Cold 

Vapour 
MS.

CV.AASLAB.S

Moisture 
content 

determined 
by 

heating 
at 

105 
deg 
C 

for 
a 

minimum 
of4 

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

Slank

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-l

11/5/10

Date 
ana 

lysed

-

11/5/10

40738-21

11/5/101111/5/10
LCS-l

11/5/10

vTPH 
C6 
- 

C,

mglkg

25

GC.16

<25

40738-21

<2511 
<25

LCS-l

96%

Benzene

mglkg

0.5

GC.16

<0.5

40738-21

<0.511 
<0.5

LCS-l

118%

Toluene

mglkg

0.5

GC.16

<0.5

40738-21

<0.511 
<0.5

LCS-l

102%

Ethylbenzene

mg/kg

1

GC.16

<1.0

40738-21

<1.0 
II 

<1.0

LCS-l

83%

m+p-xylene

mg/kg

2

GC.16

<2.0

40738-21

<2.0 

11<2.0

LCS-l

88%

a-Xylene

mg/kg

1

GC.16

<1.0

40738-21

<1.0 
II 

<1.0

LCS-l

86%

Surrogate

%

GC.16

102

40738-21

1051110711 
RPD: 
2

LCS-l

80%

aaa-Trifluorotoluene
QUALITY 
CONTROL

UNITS

PQL

Mrnro

Slank

Duplicate 
Sm#

Duplicate 
results

SpikeSm#
Spike 
%Recovery

sTPH 
in 

Soil 

(Cl0-C36)

Base 
II 

Duplicate 
II 

%RPD

Date 

extracted

-

11/5/10

40738-9

11/5/101111/5/10
LCS-l

11/5/10

Date 

analysed

-

11/5/10

40738-9

11/5/101111/5/10
LCS-l

11/5/10

TPHC10-C14

mg/kg

50

GC.3

<50

40738-9

<50 

11<50

LCS-l

75%

TPH 
C15 
- 

C28

mg/kg

100

GC.3

<100

40738-9

<100 
II 

<100

LCS-l

86%

TPH 
C29 
- 

C36

mglkg

100

GC.3

<100

40738-9

<10011<100

LCS-l

82%

Surrogate

%

GC.3

135

40738-9

13411130 
II 

RPD: 
3

LCS-l

129%

o-Terphenyl
QUALITY 
CONTROL

UNITS

PQL

r

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
sm#

Spike 
%Recovery

Organochlorine

Base 
II 

Duplicate 
[I 

%RPD

Pesticides 
in 

soil

Date 

extracted

-

10/5/10

40738-9

10/5/101110/5/10
LCS-l

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-9

10/5/101110/5/10
LCS-l

10/5/10

HCS

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INRI

alpha-SHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

107%.

gamma-SHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INR]

INRI

beta-SHC

mglkg

0.1

GC-5

<0,1

40738-9

<0.111<0.1

LCS-l

132%

Heptachlor

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

97%

delta-SHC

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INRI

Aldrin

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

104%

Heptachlor 
Epoxide

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

104%

gamma-Chlordane
mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INR]

alpha-chlordane
mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INRI

Endosulfan 
I

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INR]

INR]

pp-DDE

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

114%

Dieldrin

mg/kg

0.1

GC-5

<0.1

40738-9

<0.111<0.1

LCS-l

111%

Endrin

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

94%

pp-DDD

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

LCS-l

135%

Endosulfan 
II

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INR]

pp-DDT

mglkg

0.1

GC-5

<0.1

40738-9

<0.111 
<0.1

INRI

INRI
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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

<0.111<0.1

[NR[

[NR[

Endosulfan 
Sulphate

mglkg

0.1

GC-5

<0.1

40738-9

<0.1 
[[ 

<0.1

LCS-l

93%

Methoxychlor

mglkg

0.1

GC-5

<0.1

40738-9

<0.1[[<0.1

[NR[

[NRI

Surrogate 
TCLMX

%

GC-5

120

40738-9

113[[ 
12111 
RPD: 
7

LCS-l

115%

QUALITY 
CONTROL

UNITS

PQL

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Organophosphorus

Base 
II 

Duplicate 
11 

%RPD

PesticidesDate 

extracted

-

10/5/10

40738-9

10/5/10 
II 

10/5/10

LCS-l

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-9

10/5/10 
II 

10/5/10

LCS-l

10/5/10

Diazinon

mglkg

0.1

GC.8

<0.1

40738-9

<0.1 
[[ 

<0.1

[NRI

[NRI

Dimethoate

mglkg

0.1

GC.8

<0.1

40738-9

<0.1[[<0.1

[NRI

[NRI

C 
h 

lorpy 
ri 

phos-m 
ethy 
I

mglkg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

[NRI

[NRI

Ronnel

mg/kg

0.1

GC.8

<0.1

40738-9

<0.111 
<0.1

[NRI

[NRI

Chlorpyriphos

mg/kg

0.1

GC.8

<0.1

40738-9

<0.1 
[[ 

<0.1

LCS-l

129%

Fenitrothion

mg/kg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

LCS-l

125%

Bromophos-ethyl
mglkg

0.1

GC.8

<0.1

40738-9

<0.111<0.1

[NRI

[NRI

Ethion

mglkg

0.1

GC.8

<0.1

40738-9

<0.111 
<0.1

LCS-l

108%

Surrogate 
TCLMX

%

GC.8

120

40738-9

1131112111 
RPD: 
7

LCS-l

123%

Client 

Reference"
71706, 

Mulgoa

QUALITY 
CONTROL

UNITS

PQL

METHOD

Blank

Duplicate 
Sm#

Duplicate 
results

Spike 
Sm#

Spike 
%Recovery

Acid 

Extractable 
metals

Base 
11 

Duplicate 
I[ 

%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

11/05/10 
1111/05/10

LCS-2

11/05/10

0

Arsenic

mglkg

4

Metals.20
<4

40738-9

511711 

RPD:33

LCS-2

110%

ICP-AES

Cadmium

mg/kg

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

231133 
[[ 

RPD: 
36

LCS-2

111%

ICP-AES

Copper

mg/kg

1

Metals.20
<1

40738-9

4114 
[[ 

RPD: 
0

LCS-2

114%

ICP-AES

Lead

mg/kg

1

Metals.20
<1

40738-9

181122 
[[ 

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

mglkg

1

Metals.20
<1

40738-9

3[[4[[RPD:29

LCS-2

113%

ICP-AES

Zinc

mg/kg

1

Metals.20
<1

40738-9

3[[4[[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 
ana 

lysed

-

10/5/10

Moisture

%

0.1

lAB.8

<0.10

QUALITY 
CONTROL

UNITS

PQl

METHOD

Blank

Asbestos 
10 
- 

soils

Date 
ana 

lysed

-

[NTI

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 
ana 

lysed

-

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 
8m#

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 
II 

10/5/10

lCS-W1

10/5/10

Date 
ana 

lysed

-

10/5/10

40738-25

10/5/10 
II 

10/5/10

lCS-W1

10/5/10

Arsenic-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 

11<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 

11<1

lCS-W1

90%

ICP-MS

Lead-Dissolved
~g/l

1

Metals.22
<1

40738-25

<1 
[I 

<1

lCS-W1

103%

ICP-MS

MercuryMDissolved
~g/l

0.5

Metals.21

<0.5

40738-25

<0.51[ 
<0.5

lCS-W1

100%

CV-AAS

NickelMDissolved
~g/l

1

Metals.22
<1

40738-25

<1 
[[ 

<1

lCS-W1

90%

ICP-MS

ZincMDissolved
~g/l

1

Metals.22
<1

40738-25

2111 
II 

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

10/05/10 
II 

10/05/10

LCS-W6

10/05/10

0

Date 
ana 

lysed

-

10/05/1

40738-25

10/05/10 

1110/05/10

lCS-W6

10/05/10

0

Hardness

mgCaCO
1

Metals.20
<1

40738-25

67116711 
RPD: 
0

[NR]

[NR]

3/l

ICP-AES

Calcium 
- 

Dissolved

mg/l

0.03

Metals.20

<0.03

40738-25

7.2117.2 
[I 

RPD: 
0

lCS-W6

88%

ICP-AES

Magnesium 
- 

Dissolved

mg/l

0.03

Metals.20

<0.03

40738-25

12111211RPD:0

lCS-W6

84%

ICP-AES

QUALITY 
CONTROL

UNITS

Dup. 
sm#

Duplicate

Spike 
sm#

Spike 
% 

Recovery

sTPH 
in 

Soil 

(Cl0-C36)

Base 
+ 

Duplicate 
+ 

%RPD

Date 

extracted

-

40738-21

11/5/101111/5/10

LCS-2

11/5/10

Date 
ana 

lysed

-

40738-21

11/5/10 

1111/5/10

LCS-2

11/5/10

TPH 
el0 
- 

C14

mg/kg

40738-21

<50 
II 

<50

LCS-2

78%

TPH 
C15 
- 

C28

mglkg

40738-21

<10011<100

LCS-2

89%

TPH 
C29 
- 

C36

mglkg

40738-21

<100 
II 

<100

lCS-2

84%

Surrogate 

o-Terphenyl
%

40738-21

1321113111 
RPD: 
1

LCS-2

132%

QUALITY 
CONTROL

UNITS

Dup. 

sm#

Duplicate

Spike 
sm#

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

<0.111<0.1

[NR]

[NR]

alpha-SHC

mg/kg

40738-21

<0.111 
<0.1

LCS-2

101%

gamma-SHe

mglkg

40738-21

<0.111 
<0.1

[NR]

[NR]

beta-BHC

mglkg

40738-21

<0.111 
<0.1

LCS-2

129%

Heptachlor

mglkg

40738-21

<0.111 
<0.1

LCS-2

77%

delta-SHC

mglkg

40738-21

<0.111 
<0.1

[NR]

[NR]

Aldrin

mg/kg

40738-21

<0.1

<0.1

LCS-2

85%

Heptachlor 
Epoxide

mglkg

40738-21

<0.1

<0.1

LCS-2

94%

gamma-Chlordane
mglkg

40738-21

<0.1

<0.1

[NR]

[NR]

alpha-chlordane
mglkg

40738-21

<0.1

<0.1

[NR]

[NR]

Endosulfan 
I

mglkg

40738-21

<0.1

<0.1

[NR]

[NR]

pp-DDE

mglkg

40738-21

<0.1

<0.1

LCS-2

119%

Dieldrin

mglkg

40738-21

<0.1

<0.1

LCS-2

95%

Endrin

mglkg

40738-21

<0.111<0.1

LCS-2

84%

pp-DDD

mglkg

40738-21

<0.1[[ 
<0.1

LCS-2

105%

Endosulfan 
II

mglkg

40738-21

<0.111 
<0.1

[NR]

[NR]

pp-DDT

mglkg

40738-21

<0.111 
<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

<0.1]]<0.1

]NRI

]NRI

Surrogate 
TCLMX

%

40738-21

1221111911 
RPD: 
2

LCS-2

116%

QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Organophosphorus

Base 
+ 

Duplicate 
+ 

%RPD

Pesticides
Date 

extracted

-

40738-21

10/5/101110/5/10

LCS-2

10/5/10

Date 

analysed

-

40738-21

10/5/10 

1110/5/10

LCS-2

10/5/10

Diazinon

mgikg

40738-21

<0.1]]<0.1

[NRI

]NRI

Dimethoate

mgikg

40738-21

<0.111 
<0.1

[NRI

]NRI

Chlorpyriphos-methyl
mg/kg

40738-21

<0.111 
<0.1

]NRI

]NRI

Ronnel

mg/kg

40738-21

<0.111<0.1

]NRI

[NRI

Chlorpyriphos

mg/kg

40738-21

<0.1]] 
<0.1

LCS-2

95%

Fenitrothion

mgikg

40738-21

<0.111<0.1

LCS-2

82%

Bromophos-ethyl
mgikg

40738-21

<0.1]] 
<0.1

]NRI

]NRI

Ethion

mg/kg

40738-21

<0.111<0.1

LCS-2

99%

Surrogate 
TCLMX

%

40738-21

12211119]] 
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 

analysed

-

40738-21

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

11/05/10

Arsenic

mg/kg

40738-21

11]]1211 
RPD: 
9

LCS-3

106%

Cadmium

mg/kg

40738-21

<0.5]] 
<0.5

LCS-3

107%

Chromium

mg/kg

40738-21

121112]] 
RPD: 
0

LCS-3

107%

Copper

mgikg

40738-21

28112811 
RPD:O

LCS-3

110%

Lead

mg/kg

40738-21

20 

]]2411 
RPD: 
18

LCS-3

107%

Mercury

mgikg

40738-21

<0.1]]<0.1

LCS-3

100%

Nickel

mg/kg

40738-21

21]]2211 
RPD: 
5

LCS-3

110%

Zinc

mg/kg

40738-21

551154]] 
RPD: 
2

LCS-3

107%

Client 
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71706. 
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Client 

Reference:
71706, 

Mulgoa

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#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Miscellaneous 
lnorganics

Base 
+ 

Duplicate 
+ 

%RPD

Date 

prepared

-

40738-35

10/05/101110/05/10

40738-34

10/05/10

Date 
ana 

lysed

-

40738-35

10/05/10 

1110/05/10

40738-34

10/05/10

Hardness

mgCaCO

40738-35

34113411 
RPO: 
0

[NR]

[NR]

,/L

Calcium 
- 

Dissolved

mg/L

40738-35

2.0 

112.0 
II 

RPO: 
0

40738-34

95%

Magnesium 
- 

Dissolved

mg/L

40738-35

7.0117.111 
RPO: 
1

40738-34

93%

QUALITY 
CONTROL

UNITS

Oup. 
sm#

Duplicate

Spike 
sm#

Spike 
% 

Recovery

sTPH 
in 

Soil 

(C10-C36)

Base 
+ 

Duplicate 
+ 

%RPD

Date 

extracted

-

[NT]

[NT]

40738-23

11/5/10

Date 

analysed

-

[NT]

[NT]

40738-23

11/5/10

TPH 
Cl0 
- 

C14

mg/kg

[NT]

[NT]

40738-23

77%

TPH 
C15 
- 

C28

mg/kg

[NT]

[NT]

40738-23

92%

TPH 
C29 
- 

C36

mg/kg

[NT]

[NT]

40738-23

89%

Surrogate 

o-Terphenyl
%

[NT]

[NT]

40738-23

124%

QUALITY 
CONTROL

UNITS

Oup. 

sm#

Duplicate

SpikeSm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Base 
+ 

Duplicate 
+ 

%RPD

in 

soil

Date 

extracted

-

[NT]

[NT]

40738-23

10/5/10

Date 
ana 

lysed

-

[NT]

[NT]

40738-23

10/5/10

HCS

mglkg

[NT]

[NT]

[NR]

[NR]

alpha-SHC

mglkg

[NT]

[NT]

40738-23

113%

gamma-SHC

mglkg

[NT]

[NT]

[NR]

[NR]

beta-SHC

mglkg

[NT]

[NT]

40738-23

113%

Heptachlor

mglkg

[NT]

[NT]

40738-23

105%

delta-SHC

mglkg

[NT]

[NT]

[NR]

[NR]

Aldrin

mglkg

[NT]

[NT]

40738-23

113%

Heptachlor 
Epoxide

mglkg

[NT]

[NT]

40738-23

117%

gamma-Chlordane
mglkg

[NT]

[NT]

[NR]

[NR]

alpha-chlordane
mglkg

[NT]

[NT]

[NR]

[NR]
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QUALITY 
CONTROL

UNITS

Dup. 

Sm#

Duplicate

Spike 
Sm#

Spike 
% 

Recovery

Organochlorine 
Pesticides

Base 
+ 

Duplicate 
+ 

%RPD

in 

soilEndosulfan 
I

mg/kg

[NT]

[NT]

[NR]

[NR]

pp-DDE

mg/kg

[NT]

[NT]

40738-23

130%

Dieldrin

mg/kg

[NT]

[NT]

40738-23

127%

Endrin

mg/kg

[NT]

[NT]

40738-23

110%

pp-DDD

mg/kg

[NT]

[NT]

40738-23

120%

Endosul!an 
II

mglkg

[NT]

[NT]

[NR]

[NR]

pp-DDT

mglkg

[NT]

[NT]

[NR]

[NR]

Endrin 

Aldehyde

mglkg

[NT]

[NT]

[NR]

[NR]

Endosulfan 
Sulphate

mglkg

[NT]

[NT]

40738-23

112%

Methoxychlor

mg/kg

[NT]

[NT]

[NR]

[NR]

Surrogate 
TCLMX

%

[NT]

[NT]

40738-23

115%

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 
ana 

lysed

-

[NT]

[NT]

40738-23

11/05/10

Arsenic

mg/kg

[NT]

[NT]

40738-23

95%

Cadmium

mg/kg

[NT]

[NT]

40738-23

85%

Chromium

mg/kg

[NT]

[NT]

40738-23

85%

Copper

mglkg

[NT]

[NT]

40738-23

104%

Lead

mglkg

[NT]

[NT]

40738-23

86%

Mercury

mg/kg

[NT]

[NT]

40738-23

98%

Nickel

mg/kg

[NT]

[NT]

40738-23

88%

Zinc

mg/kg

[NT]

[NT]

40738-23

84%

Client 
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71706, 
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Client 

Reference:
71706, 

Mulgoa

Report 

Comments: 
Water 

received 
in 

Plastic 
bottle 
- 

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 

Envirolab 

procedures. 
We 

cannot 

guarantee 
that 
Ihis 

sub-sample 
is 

indicative 
of 

the 

entire 

sample. 

Envirolab 

recommends 
supplying 

30-40g 
of 

sample 
in 

it’s 

own 

container. 

Asbestos 
was 

analysed 
by 

Approved 
Identifier: 

Matt 

Mansfield 

Asbestos 
was 

authorised 
by 

Approved 
Signatory: 

Matt 

Mansfield 

INS: 

Insufficient 
sample 
for 

this 
test 

NT: 

Not 

tested 

POL: 

Practical 

Ouantitation 
Limit 

<: 

Less 
than 

>: 

Greater 
than 

RPD: 

Relative 
Percent 

Difference 

NA: 

Test 
not 

required 

LCS: 

Laboratory 
Control 

Sample 

NR: 

Not 

requested

Quality 
Control 

Definitions 

Blank: 
This 
is 

the 

component 
of 

the 

analytical 
signal 
which 
is 

not 

derived 
from 
the 

sample 
but 

from 

reagents, 

glassware 
etc, 
can 
be 

determined 
by 

processing 
solvents 
and 

reagents 
in 

exactly 
the 

same 

manner 
as 

for 

samples. 

Duplicate: 
This 
is 

the 

complete 
duplicate 
analysis 
of 
a 

sample 
from 
the 

process 
batch. 
If 

possible, 
the 

sample 

selected 
should 
be 

one 

where 
the 

analyte 

concentration 
is 

easily 

measurable. 

Matrix 
Spike: 
A 

portion 
of 

the 

sample 
is 

spiked 
with 
a 

known 

concentration 
of 

target 

analyte. 
The 

purpose 
of 

the 

matrix 

spike 
is 

to 

monitor 
the 

performance 
of 

the 

analytical 
method 
used 
and 
to 

determine 
whether 
matrix 

interferences 
exis!. 

LCS 

(Laboratory 
Control 

Sample): 
This 

comprises 
either 
a 

standard 
reference 

material 
or 
a 

control 
matrix 

(such 
as 
a 

blank 

sand 
or 

water) 

fortified 
with 

analytes 

representative 
of 

the 

analyte 
class. 
It 

is 

simply 
a 

check 

sample. 

Surrogate 
Spike: 

Surrogates 
are 

known 

additions 
to 

each 

sample, 
blank, 

matrix 
spike 
and 

LCS 
in 

a 

batch, 
of 

compounds 

which 
are 

similar 
to 

the 

analyte 
of 

interest, 
however 
are 

not 

expected 
to 

be 

found 
in 

real 

samples. 

Laboratory 
Acceptance 

Criteria: 

Duplicate 
sample 
and 

matrix 
spike 

recoveries 
may 
not 
be 

reported 
on 

smaller 
jobs, 

however, 
were 

analysed 
at 
a 

frequency 

to 

meet 
or 

exceed 
NEPM 

requirements. 
All 

samples 
are 

tested 
in 

batches 
of 

20. 

The 

duplicate 
sample 
RPD 
and 

matrix 

spike 

recoveries 
for 
the 

sample 
batch 
were 

within 

laboratory 
acceptance 

criteria. 

Duplicates: 
<5xPOL 
- 

any 

RPD 
is 

acceptable; 

>5xPOL 
- 

0-50% 
RPD 
is 

acceptable. 

Matrix 
Spikes 
and 

LCS: 

Generally 
70-130% 
for 

inorganics/metals; 
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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ja. ’" 0J 5 ~ 1-1-
00 a. J::: >’;’5: [IJ

a.
.

~

PS 0-0.\ I S

TPS o ./j--Q.: 2
.

f--l
I p 1\ o.2-0.~ 3

I H
Tr\\ 0.1l-0.5 4- 11-+ 1

J

P\O 0-0.\ :;

TPIO 0." 0..5 b /--1 I,

Pl3 0.2.0.) 7
I 1 I
I

HI:’ 0.4--0’> ~ I l--J

FI6 o.~-o.3 Of ,

-, I \

11’\ ~ 0.1-0..$ 10

2\ 0:2.-0.3 \ \
,

\--\

l’p’1l o.lt-o.5 12
If I 1---

Lab Report No. ..........................,..., Phone: (02) 9809 0666

Send Results to: Doualas Partners Address: 96 Hermitaae Road, West Ryde 2114 Fax: (02) 9809 4095

Relinquished by: Signed: Dale & Time: Received By: IJI Date & Time:7 /r 
.

Relinquished by: Signed: Date & Time: Received By: I’ Date & Time;

Il~

Form eoe RevO/November 2006 Page_ of 
_



r; t;" Douglas Partners ~ ~ GfJot hnlu. Enlf/trJnmtnl’ SrwndWlt"
CHAIN OF CUSTODY

Project Name: 

Project No: 

Project Mgr: 

Email: 

Date Required:

............~y.~.~....................................................................... 

. . 

:1.1. ].(!. ~...... Sampler: ..... .AP........ ..... ......... ..... ..... ..... ... 
.. 

i.S.L .Mob. Phone: 0438 666 775...................................... 
adam.podnar@douglaspartners.com.au ............. 

Std turnaround.. 
...... ....... 

Lab Quote No. 
. .... ... ................

To: Envirolab Services 

12 Ashley Street, Chatswood NSW 2068 

Attn: Tania Notaras 

Phone: 0299106200 Fax: 02 9910 6201 

Email: tnotaras@envirolabservices.com.au

Sampl
AnalyteseType

Sample Sample Lab
~ ~ Other Notes

ID Depth ID
Ol .$ Q)

XI ’"
’"

.0; =-= rn c Ul
I

Ul

l~
i1l ;; ii Cd Cr 0..0.. aJ c (.) ’"

~]
As Cu Pb Hg Ni Zn Wo.. (.)0.. (.) ~ Q) 0j, 

I f-f-
00 D- oC >

U)$:
al

0..
~

P2S 0.2-0.3 15 5 I

~\I

Ip25 O. ’{--D,S ILf
rr I i--I

1 ~IO,+ 0.2-0." IS"

Tp{O,+ 0.4.0.5 \6 .J I(
I( II

f-rp \\0 0.1-0:) \1

11’110 0.4’05 [’{ I II

,1’12-;’ O.~-~ \11 {

TP [2..3 ,0.4-0..5
10 I~

TPI24 o.1-o-~
L\ I

, ~Il.’+ <;).4 -D-S 11 H
1 h3, 1. 0.2-n.3 2S .L

TP 1":,1.. 0.4<0-5 24- ,IL , f----f

Lab Report No. ............................... Phone: (02) 9809 0666

Send Results to: Doualas Partners Address: 96 Hermitage Road, West Rvde 2114 Fax: (02) 9809 4095

Relinquished by: Signed: Date & Time: Received By: {l}..k, Date & Time: 7/5:/10_
Relinquished by: Signed: Date & Time: Received By: V Dale & T me:

Form eoe RevO/November 2006 Page_ of 
_



r; ’ Douglas Partners ~ ~ Ge ll=ch,,{c.. En’(;runmetil. Gnnrmlwalet

Project Name: 

Project No: 

Project Mgr: 

Email: 

Date Required:

.............~.~b?.~...................................................................... 

....-:Jr:7.9.~. 
.... Sampler: ......AP............. ........................... 

..’p’. .lL.Mob. Phone: 0438666775...................................... 

adam.podnar@douglaspartners.com.au ............. 

Std turnaround..... 
.......... 

Lab Quote No. 
......... ....... ........

CHAIN OF CUSTODY

To: Envirolab Services 

12 Ashley Street, Chatswood NSW 2068 

Attn: Tania Notaras 

Phone: 0299106200 Fax: 02 9910 6201 

Email: tnotaras@envirolabservices.com.au

Sampl
Analytes

eType

Sample Sample Lab
~ ~

Other Notes

10 Depth 10
0> .ill ’"

XI -",
’"

.s c ’" 0 ’"
:= (’(l "’Q. CXl I 0

~
~

ill ~ .<ii As Cd Cr Cu Pb Hg Ni Zn wQ. Q.Q. <(
c

0 ’" ~,
I g 1 hi I- 150 Q. Q. .J::

"’~ Q. -S
0’< "

=

’vIi-1-\ 1s. IJ I i--I ,

\...Ii-D 2"- \
,

V1 ’2l 1--\

v1 2~ IJ \---i
’w~ ’)..q H \---l
’w’ - ~O j----{ 1\

\-Jq - D 31 \--I

’wIO 32 II H --’

WI\ ~?, \ II- --I 1---j
W11. L\ .~4- IH H
1./11-.0 ~S’ Ii t--\ /---l

Lab Report No. ...............................
Phone: (02) 9809 0666

Send Resulls to: Douqlas Partners Address: 96 Hermitage Road, West Ryde 2114 Fax: (02) 9809 4095

Relinquished by: Signed: Date & Time: Received By: flv= Date & Time: 7/::; Ir.:> 
.

Relinquished by: Signed: Date& Time: Received By: () Date & Time:
,

Form coe RevO/November 2006 Page_ of



r; ~ Douglas Partners ~ ~ G "techn’u. Enllironmenl. S"",ndwider
CHAIN OE CUSTODY

Project Name: 

Project No: 

Project Mgr: 

Email: 

Date Required:

............................................................................................... To: Envirolab Services 

12 Ashley Street, Chatswood NSW 2068 

Attn: Tania Notaras 

Phone: 02 9910 6200 Fax: 02 9910 6201 

Email: tnotaras@envirolabservices.com.au

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

............Mob. Phone: 0438 666 775...................................... 

adam.podnar@douglaspartners.com.au .... ..... .... 
Std turnaround. 

. .. . . . . .. . .. .. 
Lab Quote No. 

........................

Sampl
AnalyteseType

Sample Sample Lab
~ ~ Other Notes

10 Depth 10
Cl $ Q)

XI
- 

<J)
<J)

.!;; =ro c

,fa.
<J)
I

<J)

J’l~
g~ "iii As Cd Cr Cu Pb Hg Ni Zn UJa.

CJ
<( c u

~1 f-f- ua. U Q) 0I
00 a. a. .c > 1d,s: CJ

a.

0."" !
0" 0-\ 3l <; I.! _I

s.:\\~.., \

"’:, ,L o .2.-<J. "-,7 S II. I Ii
Sjl’, 1

...)

Lab Report No. ............................... Phone: (02) 9809 0666

Send Results to: Doualas Partners Address: 96 Hermitage Road, West Ryde 2114 Fax: (02) 9809 4095

Relinquished by: Signed: Date & Time: Received By: MJe; Date & Time: / ~II" _
Relinquished by: Signed: Date & Time: Received By: f Date & Time:

,

Form eoe RevO/November 2006 Page_ of 
_



( 

Lab&Vlark 
ENVIRONMENTAL 

LABORATORIES

..,’\"\’:.:J’III~~ i1M~ ~,....~..$ ~’;;’I.~’!..,,::-,, 1’/,,11’\"

^ NATA V

AQISAUSTRALIAN 
QUARANTINE 

AND 

INSPECTION 
SERVICE

Alxl’l!ditlI.t.onNO,IG45
SYDNEY 
Lico"’" 

No. 

N03S6

A.,.redit<d 
for 

compli."co 
with 

ISO/lEe 
17025. 

Th, 

"",,110 
of 

t.,ll!, 

c.libmtiollll 
and/or 

me.."....n.n~’ 

inoludod 
in 

thi, 

oo.:wncnl 
a~ 

troc<.ble 
10 

A,,-.lfnlianln.lion.! 
.tlIndonl,. 

NATA 
j.. 

,ignatory 
to 

the 

APLAC 
mutU81 

m;ogniliun 
.mogemenl 

for 

lb. 

mUluDl 

n:cogtl 
lion 
of 

the 

equi,..t.".. 
of 

te,ting, 

c.librntion 
aruJ 

in,pection 
"’I"’rtl.

Quarnntinc 

Awo"w 

Promi,., 

critori. 

S,] 

for 

qua...nti". 

containtIlent 
level 
1 

(QCl) 

rocili,i.. 

Clo.. 
five 

criteria 
<<"’or 

",emi.., 

utili,od 
for 

"’.,corch, 
.1UI1)".i, 

.ad 

,e,ting 
of 

hiologic.l 
malcr 

.l, 

’0;1, 

.nim.l, 
plant 
and 

hwnan 

product...

CUSTOMER 
CENTRIC 
- 

ANALVTICAL 
CHEMISTS

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 
1 

of 
4 

plus 

Sample 
Results

Date 

Received: 
20/05/2010 

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 

perfonned 
as 

part 
of 

the 

sample 

analysis, 
and 

may 

provide 
an 

indication 
of 

sample 
result 

quality. 
Transfer 
of 

report 

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 

oeeured 
within 
the 

agreed 

settlement 
period.

QUALITY 

ASSURANCE 
CRITERIA

QUALITY 
CONTROL 

GLOBAL 

ACCEPTANCE 
CRITERIA 
(GAC)

Accuracy:

matrix 
spike: 

les, 

cnn, 

method: 
surrogate 

spike:

1 

in 

first 

5-20, 
then 
1 

every 
20 

samples 

1 

per 

analytical 
batch 

addition 
per 

target 

organic 
method

Accuracy: 
spike, 

Ics, 

crm 

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~ 
I 

0, 

then 
1 

every 
10 

samples

laboratory 
triplicate: 

re~extracted 
& 

reported 
whcn 

duplicate 

RPD 

values 
exceed 

acceptance 
criteria

anion/cation 
bal:
+/- 

10% 
(0-3 

meq/l), 

+1- 

5% 

(>3 

meq/l) 

not 

detected 
>95% 
of 

the 

reported 
EQL 

0-30% 
(> 

10xEQL), 
0-75% 

(5-lOxEQL) 

0-100% 

(<5xEQL) 
0-50% 
(> 

IOxEQL), 
0-75% 

(5-lOxEQL) 

0-100% 

(<5xEQL)

Precision:
method 
blank: 

duplicate 
lab 

RPD 

(metals): 
duplicate 
lab 

RPD:

Holding 
Times: 

soils, 

waters: 

Refer 
to 

LabMark 

Preservation 
& 

THT 

table VOC’s 
14 

days 

water 
I 

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 

Mercul)’ 
28 

days

QUALITY 
CONTROL 

ANAL 
YTE 

SPECIFIC 

ACCEPTANCE 
CRITERIA 

(ASAC)

Confirmation: 
target 

organic 
analysis: 

GC/MS, 
or 

confirmatory 
column

Accuracy: 
spike, 

Ics, 

crm 

surrogate:

analyte 
specific 
recovery 

data 

<3xsd 
of 

historical 
mean

Sensitivity: 
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 

Ics: 

laboratory 
control 

sample 

crm: 

certified 
reference 

material 

mb: 

method 
blank

bcs: 

batch 

specific 
lcs 

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 
N 
A 
T 

A’s 

accreditation 
requirements.
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LabNlark 
ENVIRONMENTAL 

LABORATORIES

CUSTOMER 
CENTRIC 
- 

ANALYTICAL 
CHEMISTS

Laboratory 
Report: 

E048274 

Cover 
Page 
2 

of 
4

Foundation Member

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 
QA/QC 

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,lcs) 
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. 

vacs 
in 

water, 
etc) 

may 

report 
a 

common 
extraction 

and 

analysis 
date.

1. 

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 
I 

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.
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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 
(Oe)

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 
performed. 

NEPC 

guideline 
for 

laboratory 
duplicates 
is 
1 

in 

10 

samples 
(min 

\0%). 

number 
of 

triplicate 

extractions/analyses 
performed. 

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
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Laboratory 
QA/QC 
data 
shall 

relate 

specifically 
to 

this 

report, 
and 

may 

provide 
an 

indication 
of 

site 

specific 
sample 
result 

quality. 

LabMark 
DOES 

NOT 
report 

NON-RELEVANT 
BATCH 

OAlOCdata. 
Acceptance 
of 

this 

self 

assessment 
certificate 

does 
not 

preclude 
any 

requirement 
for 
a 

QAJQC 
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 

NATA’s 

accreditation 
requirements.
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La bNla rk
Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference.

E048274 Page: I of? 

plus cover page 

Date: 27/05/10

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar

Certificate
of Analysis

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 24/5/10 24/5/10 24/5/10

Method: E029.2IE016.2

BTEXby P&T EQL

Benzene 02 <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 mg/kg) -- 91% 107% 107%

Method: E029.2/E016.2

Volatile TPH by P&T (vTPH) EQL

C6 - C9 Fraction 10 <10 104% <10

Mulgoa 71706 This report supercedes reports issued on: N/A

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E029.2/E016.2: 8-IOg soil extracted with 20ml methanol. Analysis by P&T/GCIFIDIMSD. 

E029.2/E016.2: 8-IOg soil extracted with 20ml methanol. Analysis by P&T/GCIMSD.

^ 

V LabMark Ply Ltd ABN 27 079 798 397 SYDNEY: Unit I, 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, U5U 

Farm QSOIH. Rev, 0: Pale l,..,cd W/03!U5



Ii..ablVlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 20f7 

plus cover page 

Date: 27/05/1 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar

Certificate 
of Analysis

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: E006.2

Petroleum Hydrocarbons ((PH) EQL

CIO - CI4 Fraction 50 <50 -- <50

C 15 - C28 Fraction 100 <100 84% <100

C29 - C36 Fraction 100 <100 -- <100

Sum ofTPHCI0-C36 -- -- -- --

Mulgoa 71706 This report supercedes reports issued on: Nt A

Results expressed in mglkg dry weight unless otherwise specified 

Comments:

E006.2: 8-IOg soil extracted with 20ml DCMlAcetonelHexane (10:45:45). Analysis by GCIFID.

.A 
NATA 

V LabMark pty ltd ABN 27079798397 SYDNEY: Unit 1, 8 Leighton Place Asquith 
NSW 2077 Telephone: C02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIe 3205 Telephone: (03) 9686 8344 

Fax: (03) 9686 7344 

No. 1:1SH 
Form QS01H, Re", 0: D’l< JmlOd 1D1O:l~J5



I",ablVlark:Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 30f7 

plus cover page 

Date: 27/05/1 0

Final

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 

of Analysis

This report supercedcs reports issued on: N/A

Laboratory Identification 262867 262868 Ics mb

Sample Identification 40738-1 40738-3 QC QC

Depth (111) -- -- -- --

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

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 1 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

DBe (Surr @ O.2mg/kg) -- 82% 78% 8/% /05%

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.

^ 

~ LabMark PLy Ltd 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_ 1.1542 
F~nn QSOl45, Roy_ 0: Dale b.".d 101031115



ILabNlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 4 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: NI A

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 27/5/10 27/5/10 27/5/10 27/5/10

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 <0.5 110% <0.5

Azinophos methyl 0.5 <0.5 <0.5 122% <0.5

Coumaphos 0.5 <0.5 <0.5 115% <0.5

TPP (Surr @2mglkg) -- 9/% 98% 92% /20%

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.

^ 

V LabMark pty Ltd ABN 27 079 798 397 SYDNEY: Unit 1, 8 Leighton Pla Asquith NSW 2077Telephone: (02) 9476 6533 Fax: (02) 9476 8219 MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 
9686 8344 Fax: (03) 9686 7344 
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LablVlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference.

E048274 Page: 50f7 

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 crm Ics 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 1 5 4 96% 100% <1

Cadmium 0.1 <0.1 <0.1 109% 117% <0.1

Chromium 1 19 25 101% 107% <1

Copper 2 \1 6 106% 108% <2

Nickel 1 5 2 72% 105% <1

Lead 2 24 15 91% 106% <2

Zinc 5 \1 <5 109% \17% <5

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E022.2: O.5g digested in nitric/hydrochloric acid. Analysis by ICP-MS.

^ 
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 
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E048274 Page: 60f7 

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: NI A

Laboratory Identification 262867 262868 crm 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

Laboratorv 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

MereuI}’ 0.05 0.21 0.18 88% 102% <0.05

Results expressed in mg/kg dry weight unless otherwise specified 

Comments:

E026.2: O.5g digested with nitriclhydrochloric acid. Analysis by CV-ICP-MS or FIMS.

^ 

V LabMark Ply 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 
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Lab’Vlark Laboratory Report No: 

Client Name: 

Contact Name: 

Client Reference:

E048274 Page: 70f7 

~ plus cover page 

Date: 27/05/1 0

Pinal

ENVIRONMENTAL LABORATORIES

Douglas Partners 

Adam Podnar 

Mulgoa 71706

Certificate 
of Analysis

This report supercedes reports issued on: Nt A

Laboratory Identification 262867 262868

Sample Identification 40738-1 40738-3

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: EOOS.2

Moisture EQL

Moisture -- 17 16

Results expressed in % w/w unless otherwise specified 

Comments:

E005.2: Moisture by gravimetric analysis. Results are in % w/w.

^ 
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Time: 
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Quality, 
Service, 

Support

Sample Receipt Notice 
(SRN)
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-""T

Client 
Name: 

Client 

Phone: 
Client 
Fax: 

Contact 
Name: 

Contact 
Email: 

Client 

Address:

Douglas 
Partners 

0298090666 0298094095 Adam 

Podnar adam.podnar@douglaspartners.com.au 
96 

Hermitage 
Road 

West 
Ryde 

NSW 
2114

Please 
have 
this 

information 
ready 

when 

contacting 
Labmark.

Laboratory 
Report: 

Quotation 
Number: 

Laboratory 
Address:

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: 

Client 
TAT 

Request 
Date: 

Reporting 

Requirements: 
Sample 

Condition:

Phone: Fax:

E048274 
- 

Not 

provided, 
standard 
prices 
apply 

Unit 
1, 

8 

Leighton 
PI. 

Asquith 
NSW 
2077 

61 
2 

9476 
6533 

61294768219

Sample 
Receipt 

Contact: 
Ros 

Schacht 

Email: 

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 

COCo 

Samples 
received 
in 

good 

order. 

Samples 
received 
with 

cooling 
media: 
Ice 

bricks. 

Samples 
received 

chilled. 

Security 
seals 
not 

used. 

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 

$5.001 

samplel 
3 

months. 

Additional 
refrigerated 

storage 
shall 

incur 
$301 

samplel 
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 

aQreed 

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 

14/12/08.
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an 

internallaboralory 
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- 

client 

confirmation 
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this 

parameter 
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not 
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to 
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project 

samples. 
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Form 
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Appendix F

Quality Assurance/Quality Control Procedures and Results
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QA/QC PROCEDURES AND RESUL 1S

FIELD QUALITY ASSURANCE AND QUALITY CONTROL

Trip Spil<.e 

Ancrding to Ir.E NSVY EPA GlI !!~fs ler CC~5UR rlS RfrnUr. C~ CC~lii.Ill!~ lfa Sli.f5 (I ), 

litlOratory tJepared trip spikes are to be taken irto the field, sLiJjected to tre same tJeserYatirn methJds 

as the field simples, then anatysed, for the jJJrPJses of delermining the losses in yoliiile organics 
i r-.::urred tJior to reachng tre lal:JJratory

The pr3:ticalities of trip sj:ikes are currertty beiro;J debated and a stardardised tJocedure is yet to be 

defined Tre labcratcry prepared o soil trip spike befcre the soil simpling rourds, which was tren 

preseryed in tre standard manner and t en into tre field un~ened At this stage, tre liiJoratory has no 

standard acceptar-.::e limits in recovery rates Results are tJesented below and irdicate tre percentage 

reccrvery fcr BTEX dlling the trip

Table Fl" Trip Spike Results (% reco~ery)

Sample ID Benzene Toluene Ethyl Benzene m+p-Xylene o-xylene

Scil Trip Spike 88% 91% 92% 93% 92%

Trip BJanl<. 

The liiJoratory prepared a trip blank that was taken rut to tre field 1Il0pened, subjected to the Sime 

preserYatirn methJds as the field samples The sample was then anatysed for tre jJJrPJses of 

determiniro;J the transfer of contaminarts into tre blari< sample ir-.::urred tJior to re3:hing the labcratory 
The resLJts of the liiJoriiory aniiysis for the trip bl31k are shewn below

Table F2" Trip Blank Results

Sample ID Benzene Ethyl-benzene Toluene Xylene

Soil Trip Blari< <0.5 <0.5 , , "

Leyels of anatytes were fourd to be below detection limits, inctcating that cross crntamination ci BTEX 

(as an inctcation ci yolatile anatytes), had nci occurred dlling tre course of the rourd trip from lal:JJratory 
to site, during tre sampling where tre trip blari< was t en, and therefcre mrnstriied that aptJopriate 

sample hardling was urdertaken

LABORATORY QAiQC PROCEDURES

The following QAiQC proceclires were corducted by the liiJoriiory

ReagentBianl<. 

This sample is tJepa-ed 3ld anii’ysed at the beginniro;J ci eyery 3latytical rlll, following ciiibration of the 

anatyticii appariius Tre lal:JJriiory resLJts fcr reagent blanks for soil 3latyses indiciied concentriiions



D ~!!!f!~!._~i!rJ~’!!!
"we<dxf _ PO 2 of 2

ct all anatytes to be below lal: atory tectim limits 

Aj:~enc1x E

These results are inclu d in the lal: atory repcrt in

Spike Recovel}’ 

This is a sample replicate Il’epared by adc1ng a kncwn amrunt ct anatyte prior to anitysis, and t n 

treiied exactty the same as all other samjles T recovery result indiciies the pr~ortion of the kmwn 

concertration of the anityte that is detected during anitysis 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 Quiiity Cortrol System, d any exceedarxes are hi[fllighted in t rePJrt The sjlke recavery 
all fell within t accejlable rallde On this basis, it is considered that the spike recavery results a-e 

acceptable

Surroga Recovery 

This samjle is prepared by afding a known amourt of surrogate, which behaves similarty to the anatyte, 

prior to atysis to each simple. The recavery result indicates t pr~ortion of the kmwn concentration 

of the surrogiie that is delected dlling anatysis The surrogiie recovery riies a-e ccrnpa-ed with limits 

as specified in Ertvirolab Services and y exceed ces a-e highligrted inthe repcrt As m exceedarxes 

and no commerts were noted on the rePJrt, it is considered that the results indiciie that the anatytical 
results are not signific tty affected by matrix irterterence

Dup/ica s 

These a-e adc1timal portions of a sample which are anatysed in exactty the same man r as iil ot r 

samples The dupliciie sample results are included in the lal: iiory resLJts in Appendix E

In averall terms, therefore, the data quiiity otjectrves have been iitained d the quality of the 

irtvestigiiion data is consi red acceptalje
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