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EXECUTIVE SUMMARY

An Acid Sulphate Soil Assessment was conducted for the VAPS project in conjunction with a
contamination assessment (DP Project 71529.01). The objective of the assessment was to
investigate the potential for the presence of acid sulphate soils on the subject site, and to
evaluate the likely impact associated (including implications for waste classification in
Project 71529.01) with ASS, if present.

The site is currently occupied The Sydney Opera House and Opera House Forecourt. It is
understood that the construction of a new underground loading dock with associated new
lifts, a truck turning-bay and an entry/access tunnel to facilitate a central loading dock below
the Opera House is proposed. Other aspects of the VAPS project include the diversion of
existing high voltage (HV) cables and the historic stormwater channel from beneath the main

House building, to an outlet at the Man-O-War steps.

Field and analytical results have been compared to the ASSMAC guidelines, to assess the
potential presence of acid sulphate soils (ASS) and potential acid sulphate soils (PASS) at

the site.

Based on the results of the assessment it is considered that the materials encountered in the
test bores did not contain actual acid sulphate soils or potential acid sulphate soils.
Therefore based on the findings at this stage no acid sulphate soils management plan is

deemed necessary.

It is, however, recommended that the materials be inspected following excavation by a
qualified environmental consultant, particularly where refusal was encountered in the filling,
in areas where deeper filling was encountered (i.e. near the Man-O-War Steps) and in
between test bore locations to confirm that the underlying materials are consistent with those
observed (and tested) during the current investigation. If the materials are inconsistent with
those observed during the current investigation or if signs of acid sulphate soils are detected
then additional assessment should be conducted to confirm the presence/absence of

potential or actual acid sulphate soils.
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Project 71529.02
7 June 2010

REPORT ON
PRELIMINARY ACID SULPHATE SOIL ASSESSMENT
VEHICLE AND PEDESTRIAN SAFETY (VAPS) PROJECT
SYDNEY OPERA HOUSE, BENNELONG POINT

1. INTRODUCTION

This report presents the results of an Acid Sulphate Soil Assessment (ASS) conducted by
Douglas Partners Pty Ltd (DP) at the Sydney Opera House forecourt in support of the
Vehicle and Pedestrian Safety (VAPS) project. The work was requested by Marie Khoury of
the Sydney Opera House Trust.

The site is currently occupied by The Sydney Opera House and Opera House Forecourt. It
is understood that the construction of a new underground loading dock with associated new
lifts, a truck turning-bay and an entry/access tunnel to facilitate a central loading dock below
the Opera House is proposed. Other aspects of the VAPS project include the diversion of
existing high voltage (HV) cables and the historic stormwater channel from beneath the main

House building, to an outlet at the Man-O-War steps.

It is understood that the requirement for an Acid Sulphate Soil (ASS) assessment was

triggered by the Sydney Regional Environmental Plan (Sydney Harbour Catchment).

The objective of the current assessment is to investigate the possible presence of acid

sulphate soils underlying the site and their potential impacts, if any.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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The acid sulphate soil assessment was undertaken in conjunction with a preliminary
contamination assessment (DP Project 71529.01). The findings of the preliminary

contamination assessment are reported separately in DP report 71529.01.

2. BACKGROUND

Coastal, low-lying alluvial soils, located generally below about RL 5.0 AHD, may contain
framboidal pyrite or other sulphides. These are rounded, microbially generated microscopic
mineral grains. In situations where these materials are present in soils below the water
table, or in dense clay-rich soils that are periodically re-wetted, the sulphides are kept out of
contact with air and hence remain in a relatively un-oxidised form. Under such
circumstances the sulphides are generally in "equilibrium" with the local environment. Soils
which have appreciable pyrite or other sulphides which have not yet reacted significantly

with air are referred to as Potential Acid Sulphate Soils, or PASS.

If such sulphide-bearing or pyritic soils are disturbed by excavation, thereby allowing ready
access of oxygen to the sulphides from air, an oxidation reaction takes place. This results in
the generation of sulphuric acid, or acid sulphates. Pyritic soils, which have begun to
generate acid, are referred to as Actual Acid Sulphate Soils, or AASS. The acid is
transported by water, and if allowed to build up in sufficient concentrations, poses a direct

environmental threat to plants and organisms that come in contact with such waters.

Additionally, increasingly acidic waters can dissolve many metal ions in soils which would
otherwise remain insoluble. The dissolved metallic ions will then be available for uptake by
organisms. These ions comprise aluminium and iron, plus a suite of heavy metals such as
zinc, lead and cadmium, which at elevated levels can be toxic to plants, animals and

humans.

The measure of acidity in waters is pH. Pure water has a pH of 7; pH values below 7 are
acidic, pH values above 7 are basic, or alkaline. The pH scale is not linear: a decrease of 1
pH unit represents a 10-fold increase in the concentration of dissolved hydrogen ions, which
is what produces acidity. The change in pH of a natural body of water from 5 to 4 is 10 times

as undesirable as a change from 6 to 5; the change from 5 to 3 is 100 times as undesirable.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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Most organisms can cope with pH in the neutral range (ideally between 5.5 to 8.5). In
natural waters, pH values below 5 are undesirable; below 4, they are unacceptable being

weak acids.

Acid soil and conditions may also have a corrosive impact on man made structures,

particularly those formed from concrete and steel.

3. SITE DESCRIPTION

3.1 Site Identification and Topography

The Sydney Opera House is located on Bennelong Point on Sydney Harbour. Bennelong
Point is bounded by Circular Quay to the west and Farm Cove to the east. The Sydney
Opera House and the adjoining forecourt occupy an area of approximately 30,000 m?. It
extends from the vertical rock cutting to the south known as the Tarpeian Way to the
northern tip of the Bennelong Point, a distance of approximately 250 m. The width of the site

is approximately 120 m in an east-west direction.

The site is broadly level, with the Opera House forecourt and surrounding boardwalks at
approximately 3 m to 5 m above the harbour seawater level, at approximately RL 3.6 m
AHD. The Opera House itself comprises a complex of terraced theatres and halls linked
together beneath a roof comprising sets of interlocking vaulted shells surrounded by terrace

areas that function as pedestrian concourses.

An underground car-park comprising two concentric cylindrical excavations to depths of
approximately 40 m is located to the south of the Opera House and the Tarpeian Way
cliffine. The Sydney Harbour Tunnel is located within about 80 m of the western seawall of

the Sydney Opera House and strikes in an approximately north-north-west orientation.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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A site location plan and site layout are shown on Drawing 1 in Appendix A. The current
investigation site is defined by the footprint of the proposed tunnel and loading bay and the

proposed stormwater deviation as shown on Drawing 1.

3.2 Proposed Development

The proposed VAPS development involves the construction of a new underground loading
and delivery dock below the existing driveway entrance and Monumental Steps. The
purpose of the development is to restrict the use of the existing Forecourt area to taxis and
VIP vehicles only, thereby enhancing pedestrian safety and improving the aesthetics of the
Opera House for patrons arriving and departing. It is understood that two service corridors
are to be constructed as tunnels below the main Opera House building, extending to the
north from the loading dock area. These service tunnels are to provide storage areas

together with access to new internal lifts.

It is understood that the main part of the loading dock will be located underneath the
Monumental Steps. The base of the new loading dock will be at RL -10.97 m (AHD) {Level -
36 foot} and will be approximately 14.6 m below the Ground Floor Level at RL +3.66 m
(AHD) {Level +12 foot}.

The loading dock will be accessed via a new vehicle entry access tunnel located beneath
the forecourt area, starting from near the current main gate house and extending in a north-
easterly direction towards the Opera House. The architectural drawings indicate that the
width of the tunnel will be about 11 m. The southern section of the access tunnel will be

located close to the Tarpeian Way cliff line and the alignment of the Sydney Harbour Tunnel.

The dimensions of the main loading dock are about 45 m x 35 m in plan. The main loading
dock area will also include a turning bay to accommodate large semi-trailer trucks, extending
20 — 25 m eastwards, towards the Man-O-War Steps. The two service corridors (eastern and
western) will extend as tunnels from the base of the loading dock for a length of between 45
— 55 m beneath the main building, towards the central part of the Opera House. The eastern
tunnel is shown as approximately 11 m in width in the plan provided, but is intended to be

reduced to 8 m and will extend to a proposed new temporary scenery lift located below the

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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set storage area. This corridor may also provide a storage area for containers. The western
tunnel is approximately 6 — 7 m in width and will link-up with the existing “Lift 12". A new
goods lift will also be located midway along the western corridor. All three lift pits are shown
to extend locally down to approximately RL -15 m (AHD), about 3 m lower than the proposed

floor level of the service tunnels.

The proposed works will also include the diversion of the historic Bennelong Drain beneath
the Opera House Forecourt, between the Monumental Steps and the Tarpeian Way to a new

outflow point near the Man-O-War Steps.

3.3 Site Geology

Reference to the 1:100,000 Geological Map Sheet for Sydney indicates that the site is
underlain by filling and/or a soil layer overlain by Triassic-Aged Hawkesbury Sandstone.
The Hawkesbury Sandstone typically comprises medium to coarse-grained quartz
sandstone with very minor shale and laminite lenses. Field observations generally confirm

the published geological mapping.

4. SCOPE OF WORK

The investigation focuses only on the ASS/PASS issues. It comprised:-

e A desktop review including a review of site plans and drawings for the proposed
development, as well as a review of the ASS Risk Map and Sydney Regional

Environmental Plan (Sydney Harbour Catchment);

e A site visit to visually assess the likelihood of ASS conditions at the depth of proposed

excavation;

e Collection of soil samples from six (6) test bores drilled for the purpose of preliminary
contamination assessment (DP Project 71529.01) at 0.5 m, then at 0.5 m intervals till

test bore completion;

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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Screening of all samples against field pH and oxidised pH to provide an indication of the

samples most likely to be ASS;

¢ On the basis of screening pH tests, four samples were selected for despatch to a NATA
registered analytical laboratory for Suspension Peroxide Oxidation Combined Acidity
and Sulphate (SPOCAS) testing as per Method 21 of the NSW Acid Sulphate Soll
Management Advisory Committee Manual (1998) [ASSMAC]; and

e Preparation of an Acid Sulphate Soil Assessment Report summarising field work and
the results of the SPOCAS analysis.

5. ACID SULPHATE SOIL PLANNING MAP REVIEW

The Department of Land and Water Conservation Acid Sulphate Soil Risk Map (1:25,000) for
Prospect and Parramatta River (9130N3) indicates that the site is locates in an area classed
as X2 — disturbed terrain. The Map described disturbed terrain as land that may include
“filled areas which occur during reclamation of low lying swamps for urban development.
Other disturbed terrain includes areas which have been mined or dredged or have
undergone heavy ground disturbance through general urban development or construction of
dams or levees”. The map indicates that “soil investigations are required to assess these

areas for potential acid sulphate soils”.

The desktop review also included a review of the Sydney Regional Environment Plan
(Sydney Harbour Catchment), 2005. The plan applies to land in the Foreshores and
Waterways Area that are within Zone W1, W2, W3, W4, W5, W6, W7, W8 or 8(a). The plan

indicates that the site is not within any of the above listed zones.

6. ASSESSMENT CRITERIA

The action criteria for acid sulphate soils are sourced from the Acid Sulphate Soils
Management Advisory Committee (ASSMAC) Acid Sulphate Soils Assessment Guidelines

(1998). With respect to the soils observed at the site, the results were compared against the

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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action criteria for greater than 1000 tonnes disturbed. The action criteria for ‘sands to loamy

sands’

(‘Coarse Texture’) have been adopted for sands and gravels and the action criteria

for sandy loams to light clays (“medium texture”) used for sandy clay materials. The Action

Criteria are listed in Table 1.

Table 1 - ASSMAC Action Criteria

Screening Criteria Screening Levels
Coarse Texture Medium Texture
Laboratory pHs <4 <4
Results pH pHiox <35 <35
Change >1 >1
Action Criteria Threshold® Threshold®
Acid Trail (mol TPA 18 18
H'/tonne TSA 18 18
Sulphur trail (%) Spos 0.03 0.03
Notes:
1. ASSMAC Action Criteria for disturbance of greater 1000 tonnes of material for coarse texture materials
2. ASSMAC Action Criteria for disturbance of greater 1000 tonnes of material for medium texture materials
TPA Total Potential Acidity
TSA Total Sulphidic Acidity (TPA -TAA)
Spos Peroxide oxidisable sulphur
pHs non-oxidised pH - this measures existing acidity.
PHtox oxidised pH - this measures potential acidity.
Change (pHwx - PHf) - the larger the difference from (pHsx) to (pHy)  the more likely of the soil being Potential
ASS.
Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010

Sydney Opera House Trust
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7. FIELD WORK

7.1 Field Work Methodology

All sample locations were cleared for services and pipes using Dial-before-you-dig
information and an electro-magnetic sweep by an accredited service locater. A ground
penetrating radar survey was completed at each location to attempt to identify deeper
services and services not typically detectable by electromagnetic sweeps (such as clay and

concrete pipes).

In addition to the electromagnetic and GPR sweeps, an additional concrete thickness radar
survey was conducted at Test Bore 206 in an attempt to identify the locations of the
underground beam pairs in conjunction with a review of the GBG Report entitled
Investigation using Ground Penetrating Radar of the Subsurface Construction of the
Concourse East, Sydney Opera House, Sydney, NSW dated 4 March 2010. The GBG report
was relied upon for the locations of the beam pairs in view of the inconclusive results of the

GPR and concrete radar surveys.

The limestone pavement in the forecourt (where Test Bores 201 to 204 were located) was
removed by Opera House Staff to expose the underlying cement/concrete. The cement and
concrete was then pre-cored using a 150 mm diameter diatube corer with a wetvac to
reduce drilling fluids. Test Bore 205 was located on a bitumen pavement and was pre-cored

with a 150 mm diatube corer.

Test Bores 201 to 205 were drilled using a truck mounted Scout Rig. The rig was moved into
position after the pavement was removed and underlying concrete/bitumen cored. Once in
position barricades were put in place to prevent vehicle and pedestrian access to the works

area.

At Test Bore 206 a pilot hole was cored through the asphalt and concrete using a 50 mm
diameter diatube corer. Following the completion of the pilot hole demonstrating that the
hole was not located over a beam pair a 150 mm core was cored over the top of the pilot

hole. Once the concrete core was removed a bobcat mounted drilling rig was moved into

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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position and barricades put in place to prevent vehicle and pedestrian access to the works

area.

The field investigation comprised the drilling of six test bores (BH201 to BH206) to depths of
between 13.5 m and 17.1 m. The borehole locations were set out relative to existing surface
features (e.g. walls, staircases and gutters). The locations of test bores are shown in

Drawing 1 within Appendix A.

Each bore was drilled using solid, spiral flight augers. Test bores were extended to borehole

refusal (on sandstone or in filling) to depths of between 0.9 m and 2.9 m.

All Environmental sampling was performed according to standard operating procedures
outlined in the DP Field Procedures Manual. All sampling data will be recorded on DP chain

of custody sheets. The general soil sampling procedure comprised:-

e Collection of soil samples from auger returns at 0.5m then at 0.5 m intervals and at test

bore completion;

o decontamination of all sampling equipment using a 3% solution of phosphate free

detergent (Decon 90) and distilled water prior to collecting each sample;

o transfer of samples into sealable plastic bags. All air was removed from the bags before

they were sealed;

o labelling of sample bags with individual and unique identification, including project

number, sample location and sample depth; and

o placement of the sample bags into a cooled, insulated and sealed container for
transport to DP offices where upon they were placed in a freezer to prevent oxidation
and sent to the laboratory in a cooled insulated container (following acid sulphate soil

screening).

NATA accredited laboratories were employed to conduct the sample analysis. The

laboratories are required to carry out routine in-house QC procedures.

The approximate ground surface level for the boreholes was determined by interpolation
between survey makers shown on the drawing prepared by Hard & Forester Consulting

Surveyors, 2005 entitled: Sydney Opera House Survey Control Plan, Ground Floor +12

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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External, in particular, Sydney Opera House Bench Mark P6-01 (SOHBM — P6-01). SOHBM
P6-01 was located at the base of the foyer stairs adjacent to the eastern boardwalk, a
distance of between 7 m and 17 m from the borehole locations. The Reduced Level (RL)
shown on SOHBM — P6-01 is understood to be relative to AHD.

7.2 Acid Sulphate Soils Screening Methodology

The following methodology was adopted for pH and peroxide pH screening test:-

pH measurement

° Placement of 5 g material in small glass container;

) Addition of 25 mL water, mix; and

o Measurement of pH using a calibrated TPS WP80D Dual pH-mV and Temperature
probe.

Peroxide pH measurement

° Placement of 5 g of soil in a small glass container;

. Addition of a few drops of pH adjusted 30% peroxide;

o Observation of sample for effervescence, colour change or odour;

o Additional of 25 mL water, mix; and

° Measurement of pH using a TPS WP80D Dual pH-mV and Temperature probe.

Sampling equipment was rinsed and washed with distilled water between sampling

locations.

Based on the results of the acid sulphate soil screening selected samples were chosen for
SPOCAS analysis.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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8. RESULTS

8.1 Field Observations

During field investigations for the current assessment, the subsoil profile observed in the test
bores generally comprised filling consisting of gravelly sand with some concrete and cobble
(ballast) inclusions underlain by sandstone. The depth of filling varied across the site from
0.8 m to 2.7 m (although in Bores 201, 203 and 206 refusal was encounter in the filling
before reaching sandstone), generally increasing in depth on the eastern side of the site.
Bores 201, 202 and 206 were terminated at relatively shallow depths of 1.8 m, 1.3 m and 1.3
m below ground level respectively (probably on concrete rubble or ballast). Groundwater
was not encountered in the bores with the exception of Test Bore 205 where water was
intercepted at a depth of 2.2 m. It is also noted that Test Bore 205 (near the Man-O-War
steps) had the deepest filling encountered during the investigation (2.7 m) which included

some clayey layers.

The materials encountered in the test bores did not include any of the typical indicators of
actual or potential acid sulphate soils such as peaty materials, organic layers or organic
odours. Furthermore, as groundwater was not encountered in the majority of bores (and was
therefore likely present in the underlying sandstone, the probability of un-oxidised acid

sulphate soils was unlikely.

Sampling locations are shown in Drawing 1, Appendix A, and the details of the subsurface

conditions encountered are shown on Test Bore Reports in Appendix B.

8.2 Screening Test Results for ASS

The results of field pH and peroxide pH are presented in Table 2.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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Table 2 - Results of ASS Field Testing

Screening Results
- pH”" .
Sample ID Sample Description* Observations
pHs pHix | Change
Reaction Strength | Colour Change | Odour
201/0.5 Sand Filling 9.1 8.2 -0.9 1 No No
201/1.0 Sand Filling 10.1 94 -0.7 1 No No
201/1.5 Gravelly sand filling 10.5 10.1 0.4 1 No No
202/0.5 Gravelly sand filling 10.4 104 0 1 No No
202/0.9 Sandstone 9.5 10.3 0.8 1F No No
203/0.5 Gravelly sand filling 9.6 8.6 -1 1F No No
203/1.0 Gravelly sand filling 9.7 8.8 -0.9 1 No No
204/0.5 Crushed sandstone filling 9.6 9.2 04 3FH No No
204/1.0 Crushed sandstone filling 9.3 8.4 0.9 3FH No No
205/0.5 Gravelly sand filling 9.6 8.8 -0.8 2F No No
205/1.0 Crushed sandstone filling 9.1 9.2 0.1 2F No No
205/1.5 Sandy clay filling 8.8 8.4 04 1 No No
205/2.0 Sandy clay filling (wet) 8.4 8.5 0.1 1 No No
205/2.5 Sandy clay filling (wet) 7.9 7.6 0.3 1 No No
205/2.9 Sandstone 8.5 8.4 -0.1 1 No No
206/0.5 Crushed sandstone filling 8.5 7.7 -0.8 1 No No
206/1.0 Gravelly sand filling 8.1 7.5 0.6 2F No No
206/1.2 Gravelly sand filling 8.0 7.5 0.5 2F No No
medium texture (sandy loams to light clays) <4* <3.5% | =1+
Coarse texture (sands to loamy sands <4* <35 | =1+
Notes:
TAA Total Actual Acidity
TPA Total Potential Acidity
TSA Total Sulphidic Acidity (TPA-TAA)
Skal KCI extractable sulphur
Sp peroxide oxidation sulphur
Spos Peroxide oxidisable sulphur
+ provides brief description only, full material description given in Test Bore Reports, Appendix B
* for Actual Acid Sulphate Soil
** Indicative value only, for Potential Acid Sulphate Soil
# ASSMAC Action Criteria for disturbance of 1 — 1000 tonnes of medium textured material ie sandy loams
to light clay
## ASSMAC Action Criteria for disturbance of 1 — 1000 tonnes of fine textured material ie medium to heavy
clays and silty clay
ApHs  non-oxidised pH
pHix  OXidised pH
Change PHiox — pHt
Reaction Strength:
1. Denotes no or slight effervescence
2. Denotes moderate effervescence
3. Denotes vigorous effervescence
4. Denotes “volcanic” i.e. very vigorous effervescence
F. after reaction number indicates a bubbling/frothing reaction (organics)
H. Denotes heat generated by reaction
Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010

Sydney Opera House Trust
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On the basis of the pH testing, selected samples were submitted for SPOCAS (Suspension

Peroxide Oxidation Combined Acidity and Sulphate) testing to Envirolab Services.

The

results of analysis are summarised in Table 3 and compared with action criteria specified in

ASSMAC Acid Sulphate Soils Assessment Guidelines (1998).

presented in Appendix C.

Table 3 - Results of Laboratory Analysis for SPOCAS

Full laboratory reports are

Sample Material Sros TAA TPA TSA

Location and Type (% wiw) | pHka PHox | (moles H'/ | (moles | (moles HY/
Depth tonne) H*/ tonne)
tonne)
201/1.0* Sand filling <0.005 10.0 7.3 <5 <5 <5
Crushed
204/1.0* sandstone <0.005 8.8 6.4 <5 <5 <5
filling
205/2.5% Sandy clay | 55, 7.7 4.3 <5 <5 <5
filling (wet)
206/1.0% gravelly | 5005 | 9.2 7.2 <5 <5 <5
sand filling
Action Criteria
Coarse Texture - 0.03 4 3 18 18 18
Medium Texture - 0.03 4 3 18 18 18

Notes:
TAA Total Actual Acidity
TPA Total Potential Acidity
TSA Total Sulphidic Acidity (TPA-TAA)
* Action Criteria based on ‘Course Texture’ greater then 1000 tonnes disturbed
** Action Criteria based on ‘Medium Texture’ greater then 1000 tonnes disturbed

Bold and Shading Exceeds Action Criteria

Acid Sulphate Soil Assessment
Vehicle and Pedestrian Safety (VAPS) Project
Sydney Opera House Trust

Project 71529.02

June 2010
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9. DISCUSSION AND CONCLUSIONS

An Acid Sulphate Soil Assessment was conducted for the VAPS project in conjunction with a
contamination assessment (DP Project 71529.01). The objective of the assessment was to
investigate the potential for the presence of acid sulphate soils on the subject site, and to
evaluate the likely impact associated (including implications for waste classification in
Project 71529.01) with ASS, if present.

Field and analytical results have been compared to the ASSMAC guidelines, to assess the
potential presence of acid sulphate soils (ASS) and potential acid sulphate soils (PASS) at
the site. As the proposed development if involves bulk excavation for a tunnel, loading bay
and stormwater diversion it is assumed that greater then 1000 tonnes of soil will be

disturbed and the appropriate action criteria have been adopted.

On the basis of the results the findings are:-

e Observation in the test bores did not indicate any typical indicators of potential or actual
acid sulphate soils, such as organic odours or organic materials including peat.
Furthermore, groundwater was not observed in the majority of bores above the
sandstone bedrock suggesting that the overlying filling material has been placed in an
aerated horizon and thus the potential for the presence of unoxidised sulphate would be
further reduced. SPOCAS analysis was, nonetheless conducted to confirm the field

observations.

o The pHy and pHox (both screening and laboratory results) were typically in the neutral to
slightly alkaline range and did not indicate the presence of acidic soils or potential (or
actual) acid sulphate soils. Furthermore they were above (where a pH below the criteria
would indicate potential for acid sulphate soils) the respective action criteria of pH

screening viz. pH 4 and 3 respectively.

e The acid trail parameters, viz. Total Actual Acidity (TAA), Total Peroxide Acidity (TPA)
and Total Sulphidic Acidity (TSA) were not detected in all samples analysed for

SPOCAS. The detected concentrations were thus within the action criteria.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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e The levels of Peroxide Oxidisable Sulphur (Spes) were below the laboratory detection
limits in all samples with the exception of sample 205/2.5 (0.021% w/w). However, the
Spos level in 205/2.5 was within the Action Criteria for medium textured soils (greater than
1000 tonnes disturbed) of 0.03% wi/w) in the samples analysed, all concentrations were

well within the action criteria.

Based on the results of the assessment it is considered that the materials encountered in the
test bores did not contain actual acid sulphate soils or potential acid sulphate soils.
Therefore based on the findings at this stage no acid sulphate soils management plan is

deemed necessary.

It is, however, recommended that the materials be inspected following excavation by a
qualified environmental consultant, particularly where refusal was encountered in the filling
(Bores 201, 203 and 206), in areas where deeper filling was encountered (i.e. near the Man-
O-War Steps) and in between test bore locations to confirm that the underlying materials are
consistent with those observed (and tested) during the current investigation. If the materials
are inconsistent with those observed during the current investigation or if signs of acid
sulphate soils are detected then additional assessment should be conducted to confirm the

presence/absence of potential or actual acid sulphate sails.

10. LIMITATIONS OF THIS REPORT

The scope of the site assessment activities and consulting services undertaken by DP were
limited to those detailed in the proposal dated 29 April 2010 and accepted by
The Sydney Opera House Trust.

DP’s assessment is necessarily based upon the result of a limited site investigation and the
restricted programme of surface and subsurface sampling, screening and laboratory testing
which was set out in the proposal. DP cannot provide unqualified warranties with regards to
site contamination nor does DP assume any liability for site conditions not observed or

accessible during the time of the investigations.

Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010
Sydney Opera House Trust
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Despite all reasonable care and diligence, the ground conditions encountered and
concentrations of contaminants measured may not be representative of conditions between
the locations sampled and investigated. In addition, site characteristics may change over
time due to activities such as spillages of contaminating substances. These changes may

occur subsequent to DP’s investigations and assessment.
This report, its associated documentation and the information herein have been prepared

solely for the use of The Sydney Opera House Trust. Any reliance assumed by third parties

on this report shall be at such parties’ own risk.

DOUGLAS PARTNERS PTY LTD

Reviewed by:
/ raflh’ CL /I' 7
1"\ -
Kurt Plambeck Ronnie Tong
Environmental Scientist Principal
Acid Sulphate Soil Assessment Project 71529.02
Vehicle and Pedestrian Safety (VAPS) Project June 2010

Sydney Opera House Trust
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APPENDIX B
Test Bore Report Sheets and Notes Relating to This Report




GRAPHIC SYMBOLS Fbﬁ SOIL & ROCK

SOIL

: BITUMINOUS CONCRETE

+*d CONCRETE

A7)

AN

T

TOPSOIL

FILLING

PEAT

CLAY

4 SILTY CLAY

SIET

274 SANDY CLAY
GRAVELLY CLAY

% SHALY CLAY

/1 A
741 CLAYEY SILT
/| A1

"1 SANDY SILT

4 SAND

45571 CLAYEY SAND

i SLTY SAND

GRAVEL

0% SANDY GRAVEL

' COBBLES/BOULDER

TALUS

SEDIMENTARY ROCK
BOULDER CONGLOMERATE

CONGLOMERATE

)| CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

SANDSTONE GOARSE GRAINED

- - —| SILTSTONE

TEXTITYY LAMINITE

MUDSTONE, CLAYSTONE, SHALE

.’COAL

[ 1] umesTone

SEAMS

SEAN
>10mm

SEAM
W\'_’ <10mm

METAMORPHIC ROCK
~ | SLATE,PHYLLITE, SCHIST

| GNEISS

'| QUARTZITE

IGNEOUS ROCK
GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY

(/)] Douglas Partners
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BOREHOLE LOG

CLIENT: Sydney Opera House Trust SURFACE LEVEL: 3.6 AHD BORE No: 201
PROJECT: Vehicle & Pedestrial Safety (VAPS) Project EASTING: 334801 PROJECT No: 71529.01
LOCATION: Bennelong Point NORTHING: 6252104 DATE: 17 May 10
. DIP/AZIMUTHO0/-- SHEET 1 OF 1
Description ) Sampling & In Situ Testing - well
£Z Q
2 D(en}]J)th of Eu-g’ v | £ :;‘_ Results & g Construction
Strata O IF|lA&|S Conmiments Details
0.07~ PAVERS -
RS
CONCRETE b b
03 FILLING - yellow brown, medium grained sand filling,
dry A 0.4
ags] 05
0.8
A
-1 Fags] 10 -1
v FILLING - brown, gravelly sand filling with concrete 1.3
rubble and blue metal, dry A
rass 15
"I "I FILUING - gravel and cobble filing {balias)
- no sample recovery
1.9 - -
Bore discontinued at 1.9m
o -2
s ~3
-4 -4
RIG: Scout DRILLER:K Ennis LOGGED: KP CASING: Uncased

TYPE OF BORING: Diatube to 0.3m; Solid flight auger to 1.9m. Auger snapped, 1.5m left in ground
WATER OBSERVATIONS: No free groundwater observed

REMARKS:  ASS = Acid sulphate soil sample

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pockst penetromater (kPa}
g gis]}(urbedlsample gID g:mtg Io;lsaﬁn?r dtietecltmt Initials:
ulk sample andard penatration 1es| .
D T, oy el . (/)] Douglas Partners
W Water sample V  Shear Vane (kPa} i . .
€ Core driling b Watersesp ¥ Watarloval Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Sydney Opera House Trust

SURFACE LEVEL: 3.6 AHD BORE No: 202

PROJECT: Vehicle & Pedestrial Safety (VAPS) Project EASTING: 334834 PROJECT No: 71529.01
LOCATION: Bennelong Point NORTHING: 6252133 DATE: 17 May 10
DIP/AZIMUTHS0%/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing - well
Depth S £ .
2 o of g9l gl & é Results & 2 Construction
Strata C |=| 8|8 Commenis Details
PAVERS [T
0.08 A
CONCRETE
s
0.35 44
FILLING - brpwn, gravelly sand filling with roadbase a 0.4
gravel inclusions, dry Fags] 0.5
N 08 FILLING - brown, gravelly sand filling with cobbles 05
(ballast), dry A
08 - - 0.8
SANDSTONE - grey, fine to medium grained A o
08 sandstone, dry 8
1 Bore discontinued at 0.9m B
- refusal on sandstone
L 2 -2
L3 -3
4 -4
RIG: Scout DRILLER:K Ennis LOGGED: KP CASING: Uncased

TYPE OF BORING: Diatube to 0.35m; Solid flight auger to 0.9m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: ASS = Acid sulphate soil sample. *Denotes field duplicate sample BD3/150510 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distroed Sampls Bio bhots inisation detacior
B Bulk saml S Standard on tast lnitials:
D A ooy A (/)] Douglas Partners
¢ Comarilng D Watersosp % Waterlovol Date: Geolechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Sydney Opera House Trust

SURFACE LEVEL: 3.7 AHD

BORE No: 203

PROJECT: Vehicle & Pedestrial Safety (VAPS) Project EASTING: 334864 PROJECT No: 71529.01
LOCATION: Bennelong Point NORTHING: 6252156 DATE: 17 May 10
DIP/AZIMUTH20°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing . Well
—| Depth so [0 L .
X (m) of g5 2| £ - Resulls & g Construction
Strata o Fla| & Comments Details
0,07~ LIMESTONE PAVERS ;ﬂ'. I
Q-4
CEMENT 5
0.3 A,
04 CONCRETE 44 04
"1 FILLING - dark brown, gravelly sand filling with blue | A | 0'5
metal, crushed sandstone and sandstone fragments, dry ASST| ~
A |08
H1 ASS| 1.0 1
12 - - 1.2
.|_FILLING - grey, sand filling with concrete, dry A 1
“| "Bore discontinued at 1.3m ™
- refusal on concrete in filling
Leat
l-2 -2
L3 -3
-4 -4
RIG: Scout DRILLER:K Ennis LOGGED: KP CASING: Uncased
TYPE OF BORING: Diatube to 0.4m; Solid flight auger to 1.3m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: ASS = Acid sulphate soil sample
SAMPLING & INSITU TESTING LEGEND GHECKED
A Auger sample Bp Pocket penetrometar (kPa)
i £ gl e
{’Jﬁ ;I“t;bls sampl? (x mm dia.) CL gglnt |(\)?d sl:‘;ﬁgm)h 18(50) MPa ( ' Doug’as Partners
faler sample ear Vane )
C_ Corodiilng p_ Watarseep ¥ Water level Dato: Goeotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Sydney Opera House Trust SURFACE LEVEL: 3.7 AHD BORE No: 204
PROJECT: Vehicle & Pedestrial Safety (VAPS) Project EASTING: 334872 PROJECT No: 71529.01
LOCATION: Bennelong Point NORTHING; 6252134 DATE: 17 May 10
DIP/AZIMUTHS0°/-- SHEET 1 OF 1
Description o Sampting & In Situ Testing - well
5 Dgg)th of 58 e % e & § Construction
Strata 1G] £ a8 8 Commenis Details
o058l PAVERS L |
Q-4
CONCRETE b b
Ej ROADBASE - blue metal and gravel roadbase o\ 04
| FILLING - orange brown, crushed sandstone filling with LA ]
some roadbase inclusions, dry Ass]| 9%
0.8
A
ot Fags] 10 1
| :1 SANDSTONE - arange sandstone, dry N
“| Bore discontinued at 1.2m S
- refusal on sandstone
-2 -2
L3 -3
-4 L4
RIG: Scout DRILLER:K Ennig LOGGED: KP CASING: Uncased

TYPE OF BORING: Diatube to 0.3m; Solid flight auger to 1.2m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: ASS = Acid sulphate soil sample. *Denotes field duplicate sample BD2/150510 collected

SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dicbed campte B Phota ioqieton detecior”
I lenisation e
B Bulk sampt §  Standard penetration test tnitials: (
i o B Eomiead e o5 )] Douglas Partners
ater sample Bar
¢ Goro g D Watersoap % Waterlsue Date: Geolechnics - Enviranment - Groundwater




BOREHOLE LOG

CLIENT: Sydney Opera House Trust

PROJECT: Vehicle & Pedestrial Safety (VAPS) Project

LOCATION: Bennelong Point

SURFACE LEVEL: 3.5 AHD
EASTING: 334909
NORTHING: 6252125

BORE No: 205
PROJECT No: 71529.01
DATE: 17 May 10

DIP/AZIMUTHO0/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing - well
S om 2 .
2 D(?,E)th of g Slals 2 Resulle & g Construction
Strata o =l § Comments Details
BITUMINOUS CONCRETE
0.2 -
FILLING - brown, gravelly sand filling with roadbase
gravel 0.3
A
ol 05 - Asg| 96
FILLING - brown, crushed sandstene filling, damp
0.8
A
-1 mASST 1.0 1
14
FILLING - crange brown, sandy clay filling (crushed
sandstone)}, damp
1.3
A
Feab 1.5
1.7 " "
FILLING - brown, medium grained sand filling, moist 1.8
19 - - - A
FILLING - yellow brown, medium grained sand filling
b2 20 - ass] 20 2
FILLING - orange and grey, sandy clay filling, wet
2.3
A
|~ "ASST 2.5
2.7 2.7
SANDSTONE - yellow orange, sandstone SO
S ASS
2.8 - - 2.9
Bore discontinued at 2.9m
L3 -3
- refusal on sandstone
-4 ha
RIG: Scout DRILLER: K Ennis LOGGED: KP CASING: Uncased

TYPE OF BORING: Solid flight auger to 2.9m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

ASS = Acid sulphate soif sample. *Denotes field duplicate sample BD4/150510 collected

SAMPLING & IN SITU TESTING LEGEND

GHECKED
A Augar sample pp  Pocket penetromater (kPa}
D Disturbed sample PID Photo ionisation dstector R
B  Bulk sample 8  Standard penatration test Initials:
U, Tube sample {x mm dia.) PL Point load strength 1s(50) MPa
W Water sample V¥ Shear Vans (kPa) .
C  Core drilling I Water seep T Yvaterfevel Date:

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Sydney Opera House Trust

SURFACE LEVEL: 3.6 AHD

BORE No: 206

PROJECT: Vehicle & Pedestrial Safety (VAPS) Project EASTING: PROJECT No: 71529.01
LOCATION: Bennelong Point NORTHING: DATE: 24 May 10
DIP/AZIMUTH®20/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing - well
1| Depth 5o © Z .
El (m) of g9 2] & g Results & g Construction
Strata o Fi18 |8 Comments Details
0.07~ BITUMINOUS CONCRETE —
CONCRETE %’%’
0.23 >
CONCRETE Q-4
0.4 55 0.4
FILLING - light grey, crushed sandstone filling A
Fagg 0.5
08 —— 0.8
FILLING - brown, gravelly sand filling with concrete R
rubble and cobhbles (ballast) A
-4 Fags] 140 -1
1.1
A
Fass 1-2
b Bore discontinued at 1.3m
- refusal on possible concrete or ballast filling (ballast)
b2 -2
-3 3
L4 -4
RIG: Bobcat DRILLER:S Salib LOGGED: KP CASING: Uncased

TYPE OF BORING: Diatube to 0.4m; Solid flight auger to 1.3m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: ASS = Acid sulphate soil sample

*Denotes field duplicate samples BD1/150510 and BD2/240510 collected
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample p_ Pocket penetrameter (kPa)

D  Disturbed sample E‘ID Phioto ionisation detector I

B Bulk sample §  Standard penetration test Initials:

U, Tube sample (x mm dia.) PL Point load strength 15{50) MPa

W Water sample Shear Vana {kPa) .

€ Core diiling £ Water saep X Waterlavel Date:

(/)] Douglas Partners

Geotechnics - Environment » Groundwaler
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Laboratory Reports and Chain of Custody Documentation




Envirclab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chaiswood NSW 2067
ph 02 9910 8200 fax 02 9910 6201
enquiries@envirclabservices.com.au
www.envirolabservices.com.au

ol

CERTIFICATE OF ANALYSIS 41144

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Kurt Plambeck

Sample log in details:

Your Reference: 71529.01, Opera House VAPS Project
No. of samples: 21 Soils
Date samples received: 18/05/10
Date completed instructions received: 18/05/10

Analysis Details:

Please refer to the following pages for results, methodology summary and qguality 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: 2710510
Date of Preliminary Repaort: Not [ssued
tssue Date: 26/05M10

NATA accreditation number 2801, This documenit shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISC/IEC 17025.

Tests not covered by NATA are denoted with *,

Results Approved By:

K’[-u‘é;/z Morgen
Rhian Morgan v
Metals Supervisor

- . /%fﬂ!(}%‘f(/
JacintyfHurst Matt Mansfield
Labogttory Menager Approved Signatory
Envirolab Reference: 41144 A Page 1 of 27
Revision No: R 00 NATA

AV

ACCRECITED FOR

TECHNICAL
COMPETENGE



Client Reference:

71529.01, Opera House VAPS Project

VOCs in soil
Qur Reference: UNITS 41144-1 41144-5 41144-8 41144-9 41144-13
Your Reference | —eeemeemeee 201i0.4-0.5 202/0.6-0.8 203/0.8-1 204/0.4-0.5 205/2.3-2.5
Date Sampled | eeeeeeeeee- 17/05/2010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Soi_l Soil Soif Soil Soil
Date extracted - 20/05/221 0 20/05/2010 20/05/2010 20/05/2010 20/05/2010
Date analysed - 21/05/201 21/05/2010 21/05/2010 2110512010 21/05/2010
Dichlorodiflucromethane ma/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chloromethane mg/kg <1.0 <1.0 <1.0 <1.0
Vinyl Chloride mg/kg <1.0 <1.0 <1.0
Bromomethane my/ky <1.0 <1.0 <1.0
Chloroethane ma’kg <1.0 <1.0 <1.0
Trichlorofluoromethane mg/kg <1.0 <1.0 <1.0
1,1-Dichloroethene mg/kg <1.0 <1.0 <1.0
trans-1,2-dichloroethene ma/kg <1.0 <1.0 <1.0
1.1-dichloroethane mag/kg <1.0 <1.0 <1.0
cis-1,2-dichloroethene ma/kg <1.0 <1.0 <1.0
bremochloromethane mg/kg <1.0 <1.0 <1.0
chloroform mg/kg <1.0 <1.0 <1.0
2,2-dichloropropane mg/kg <10 <1.0 <1.0
1,2-dichloroethane ma/kg <1.0 <{.0 <1.0
1,1,1-trichloroethane mg/kg <1.0 <1.0 <1.0
1,1-dichloropropene mg/kg <1.0 <1.0 <1.0
Cyclohexane mg/kg <1.0 <1.0
carbon tetrachloride mg/kg <1.0 <1.0
Benzene mg/kg <0.5 <0.5
dibromomethane my/ka <1.0 <1.0 <1.0
1,2-dichloropropane my/kg <1.0 <1.0 <1.0
trichloroethene ma'ky <1.0 <1.0 <t.0
bromodichloromethane malkg <1.0 <1.0 <1.0
trans-1,3-dichloropropene mglkg <1.0 <1.0 <1.0
cis-1,3-dichloropropene mglkg <1.0 <1.0 <1.0
1,1,2-trichicroethane ma/kg <1.0 <10 <1.0
Toluene ma/kg <0.5 <0.5 <0.5
1,3-dichloropropane mg/kg <1.0 <1.0 <1.0
dibromochloromethane mgrkg <1.0 <1.0 <1.0
1,2-dibromoethane ma/kg <1.0 <1.0 <1.0
tetrachloroethene ma/kg <1,0 <1.0 <1.0
1,1,1,2-tetrachloroethane mgfkg <1.0 <1.0 <1.0
chlorobenzene ma/kg <1.0 <1.0 <1.0
Ethylbenzene mg/kg <1.0 <1.0 <1.0
bromoform mg/kg <1.0 <1.0 <1.0
m+p-xylene mg/kg <2.0 <2.0 <2.0
styrene ma/kg <1.0 <1.0 <10
1,1,2,2-tetrachloroethane ma/kg <1.0 <1.0 <1.0

41144
R 00

Envirolab Reference:
Revision No:

ACCREDITED FOR
TECHNICAL
COMPETENCE

Page 2 of 27




Client Reference:

71529.01, Opera House VAPS Project

YOCs in soil
Our Reference: UNITS 411441 41144-5 41144-8 41144-9 41144-13
Your Reference | --memeemee- 201/0.4-0.5 202/0.6-0.8 203/0.8-1 204/0.4-0.5 205/2.3-2.5
Date Sampled | e 1710512010 17/05/2010 17/05/2010 1740512010 1710512010
Type of sample Seil Sail Soil Soll Soil
0-Xylene mavkg 1.0 <1.0 <1.0 <1.0 <1.0
1,2, 3-trichloropropane mg/kg <1 <1.0 <1.0 <1.0 <1.0
isopropylbenzene mg/kg <1.0 <1.0 <1.0 <1.0
bromobenzene mgrkg <1.0 <1.0 <i.0 <1.0
n-prapyl benzene malkg <1.0 <1.0 <1.0 <1.0
2-chlorotoluene mg/kg 1.0 <1.0 <1.0 <1.0
4-chlorotoluene mg/kg <1 <1.0 <10 <1.0
1,3,5-trimethyl benzene ma/kg <1.0 <1.0 <1.0
fert-butyl benzene makg <1.0 <1.0 <1,0 <1.0
1.2,4-trimethyl benzene mg/kg <1.0 N.O <1.0 <1.0
1,3-dichlorobenzeng mg/ka <1.0 <1.0 0 <1.0
sec-butyl benzene mg/kg <1.0 <1.0 <1.0 <1.0
1,4-dichlorobenzene ma/kg <1.0 0 <1.0 <1.0
4-isopropyl toluene mg/kg <10 <1.0 <1.0 1.0
1,2-dichlorobenzene ma/kg <1.0 <1.0 <1.0 <1.0
n-butyl benzene mg/kg <1.0 <1.0 <1.0 <1.0
1,2-dibromao-3-chloropropane ma’kg <i.0 <1.0 <1.0 <1.0
1,2 4-trichlorobenzene matkg <1.0 <1.0 <i.0 <i.0
hexachlorchbutadiene mgikg <1.0 <1.0 <1.0 <1.0 <1.0
1,2,3-trichlorobenzene mg/kg <1.0 <1.0 <1.0 <1.0 <
Surrogafe Dibromofluorometha % 85 87 84 84 80
Surrogate aaa-Trifluorotoluene % 131 140 129 126 125
Surrogafe Toluene-ds % 109 112 108 107 105
Surrogate 4-Bromofluorobenzene % 101 99 101 101 101
Envirolab Reference: 41144 kN Page 3 of 27
Revision No: R 00 NATA
AV 4
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Client Reference:

71529.01, Opera House VAPS Project

vTPH & BTEX in Soil
Our Reference: UNITS 41144-1 41144-2 41144-3 41144-4 41144-5
Your Reference | seeeeeeeeeee- 201/0.4-0.5 201/0.8-1 201/1.3-1.5 202/0.4-0.5 202/0.6-0.8
Date Sampled | emeeeemeee- 17/05/2010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Soil Soil Soil Soil Soil
Date exiracted - 20/05/2010 20/05/2010 20/05/2010 20/05/2010
Date analysed - 140512010 21/05/2010 21/05/2010 21/05/2010
vTPH Cs - Cs mglkg <25 <25 <25
Benzene mg/kg <0.5 <0.5 <0.5
Toluene mg/ky <0.5 <05 <0.5
Ethylbenzene mgfkg <1.0 <1.0 <1.0
m+p-xylene mafkg <20 <2.0 <20
o-Xylene mgfkg <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % \ 107 109 140
vTPH & BTEX in Soil
QOur Reference: UNITS 41144-6 41144-9 41144-10
Your Reference | smmeeweeeees 202/0.8-0.9 203K).4-0.5 204/0.4-0.5 204i0.8-1
Date Sampled @} - 17/05/2010 17/05010 17/05/2010 17/05/2010
Type of sample Soil i Sail Seil
Date extracted - 20/05/2010 20/05!201\ 20/05/2010 20/05/2010
Date analysed - 21/05/2010 21!05!201& 21/05/2010 21/05/2010
VIPHCs - Cs mgfkg <25 <25 <25
Benzene mg/kg <0.5 <0.5 <0.5
Toluene mafkg <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1.0 <1.0 <1.0
m+p-xylene mgikg <2.0 <2.0 <2.0
o-Xylene ma/kg <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 104 108 104
\
VTPH & BTEX in Soil \
Our Reference: UNITS 41144-11 41144-12 41144-13 41144-15
Your Reference @ | 205/0.3-0.5 205/M1.3-1.5 205/2.3-2.5 D4/170510
Date Sampled mmesaenas 17/05/2010 17/05/2010 17/05/2010 1N05/2010
Type of sample Soil Soil Soil oif
Date extracted - 20/05/2010 20/05/2010 20/05/2010 20/05‘ 010 20!05!2‘ 0
Date analysed - 21/05/2010 21/05/2010 21/05/2010 21/05/2040 211051201
vTPHCs - Co mgiky <25 <25 <25 <25 [NA]
Benzene mafkg <0.5 <0.5 <0.5 <0.5 94%
Toluene mg/kg <0.56 <0.5 <0.5 <0.5 97%
Ethylbenzene mg/kg <10 <1.0 <1.0 <1.0 95%
m+p-xylene mg’kg <2.0 <20 <2.0 <2.0 96%
o-Xylene mg/kg <1.0 <1.0 <1.0 <1.0 95%
Surrogate aaa-Triflugrotoluene % 110 110 125 109 92
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Client Reference:

71529.01, Opera House VAPS Project

vTPH & BTEX in Soil
Our Reference: UNITS 4114417 41144-18
Your Reference | seememeneeees Trip Blank 204/1.2-1.3
Date Sampled [ ceceemmeeee- 17/05/2010 17/5/2010
Type of sample Sail Soll
Date extracted - 20/05/2010 20/05/2010
Date analysed - 211054201 0\ 21/08/2010
VTPHCs - Cs mafkg <25
Benzene mafkg < VJ
Tolugne malkg <0.5
Ethylbenzene ma/kg <1.0 <1.0
m+p-xylene mg/kg <2.0 \2.0
o-Xylene mg/kg <1.0 <N
Surrogate aaa-Triflucrotoluene % 114 108
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Client Reference:

71529.01, Opera House VAPS Project

sTPH in Soil (C10-C36)
Our Reference: UNITS 41144-1 41144-2 41144-3 41144-4 41144-5
Your Reference | emememeeeee- 201/0.4-0.5 201/0.8-1 2011.3-1.5 202/0.4-0.5 202/0.6-0.8
Date Sampled @ | ceeeeee- 17/05/2010 1710512010 17105/2010 17/05/2010 17/05/2010
Type of sample Soil Soil Soil Soil Soil
Date extracted - 20i05/2010 20/05/2010 20/05/2010 20/05/2010
Date analysed - 2%/05/2010 20/05/2010 20/05/2010 20/05/2010
TPH C10 - C14 mgfkg o <50 <50 <50
TPH C15 - Con ma/kg <10 <100 <100 <100
TPH Cz9 - Ca ma/kg <100 <100 <100 <100
Surrogate o-Terphenyl % 100 g2 98 95
N\
sTPH in Soil (C10-C36)
Qur Reference: UNITS 41144-6 411%44-8 41144-9 4114410
Your Reference e 202/0.8-0.9 203/0.5:1 204/0.4-0.5 204/0.8-1
Date Sampled @ | e 171052010 17/05/20 17/05/2010 17/05/2010
Type of sample Seil Soil Soil Sail
Date extracted - 20/05/2010 20/05/201 0\\ 20/05/2010 20/05/2010
Date analysed - 20/05/2010 20/05/2010 20/05/2010
TPHCio- Ci4 mg/kg <50 57 <50
TPHC15- Cas mg/kg <100 210 <100
TPH Cze - C36 mg/kyg <100 200 <100
Surrogate o-Terphenyi % eh 105 92
sTPH in Soil (C10-C38)
Our Reference: UNITS 41144-11 4114412 144-18
Your Reference | - 205/0.3-0.5 205M.3-1.5 205/2.3-2.5 BR4/170510 2-1.3
Date Sampled @ | - 17/05/2010 17/05/2010 17/05/2010 17/06/2010 17/05010
Type of sample Soil Soil Soil SN Soil
Date extracted - 20/05/2010 20/05/2010 20/05/2010 20/05/20‘ 20/05/2018‘
Date analysed - 20/05/2010 20/05/2010 20/05/2010 20!05!20& 20/05/2010
TP C1a - C14 mafkg <50 <h0 <50 <50 <30
TPH Ci5 - C28 ma/kg 870 <100 <100 890 <100
TPH Caa - Cas malky 550 <100 <100 550 J00
Surrogate o-Terphenyl % # 97 90 # 88
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Client Reference:

71529.01, Opera House VAPS Project

PAHSs in Soil
Our Reference: UNITS 411441 41144-2 41144-3 41144-4 41144-5
Your Reference ] cmmmmeeeeee 201/0.4-0.5 201/0.8-1 201/1.3-1.5 202/0.4-0.5 202i0.6-0.8
Date Sampled amemmmeee 17/05/2010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Soil Soil Sail Soil Sail
Date extracted - 20/5/10 20510 N 20/510 20/5/10 20/5/10
Date analysed - 21/5110 21/5/10 21/5/10 2145110 2115110
Naphthalene mg/kg 0.3 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.7 <0.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.3 <0.1 <0.1 <01
Phenanthrene malka 0.2 0.2 04
Anthracene mgfkg <0.1 <0.1 0.1
Fluoranthene mg/kg 0.2 0.7 0.9
Pyrene mglkg 0.2 0.9 1.0
Benzo(a)anthracene mg/kg 0.1 1.0 0.5 06
Chrysene mg/kg . i\) 1.1 0.8
Benzo(b+k)fiuoranthene mgfkg . R.? 1.1
Benzo(a)pyrene mg/kg 1.3 0.8
Indeno(1,2,3-c,d)pyrene malkg 0.8 0.5
Dibenzo(a,h)anthracene malka <0.1 <0.1
Benzo(g,h,i)perylene mafkg 0.7 0.5
Surrogate p-Terphenyl-di4 % 104 \ 105
PARs in Sail
Our Reference: UNITS 41144-6 41144-7 41144-8 41144-9
Your Reference | seeemeeeeeeen 202/0.8-0.9 203/0.4-0.5 203/0.8-1 204/0.4-0.5
Date Sampled | =ememenemee- 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Soil Soil \ Soil Sail
Date extracted - 20/5/10 20/5M10 ) 20/5M10 201511 8\
Date analysed - 21/5M0 211510 22/5M0 22/5/10
Naphthalene mafkg <0.1 0.2 <0.1 <0.1
Acenaphthylene ma/kg <0.1 0.4 0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1
Fluorene mafkg <0.1 <0.1 <0.1 <0.1
Phenanthrene ma'kg <0.1 1.8 0.9 <01
Anthracene mg/kg <0.1 1.8 0.3 0.2 <0.1
Fluoranthene mgfkg <0.1 1.9 26 16 02
Pyrene mg/kg <0.1 1.8 2.7 1.7 0.2
Benzo(a)anthracene ma/kg <0.1 0.7 1.3 0.1
Chrysene mag/kg <0.1 0.7 1.4 0.1
Benzo(b+k)flueranthene ma/kg <0.2 0.3 23 0.2
Benzo(a)pyrene ma'kg <0.05 0.7 1.6 0.1
Indeno(1,2,3-¢c.d)pyrene mo'kg <0.1 0.4 1.1 . 0.1
Dibenzo{a,hyanthracene mgikg <0.1 <0.1 0.1 <0.1 \ <0.1
Benzo(g,h,)perylens mgfkg <0.1 04 1.0 0.4 0.1
Surrogate p-Terphenyl-di4 % 107 99 102 12 113
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Client Reference:

71529.01, Opera House VAPS Project

COMPETENGE

PAHSs in Soil
Our Reference: UNITS 41144-11 41144-12 41144-13 41144-15 41144-18
Your Reference [ cmememeeeee- 205/0.3-0.5 205/1.3-1.5 205/2.3-2.5 BD4/170510 204/1.2-1.3
Date Sampled | -eeeemeee- 17/05/2010 17/05/2010 17/05/2010 17i05/2010 17/056/2010
Type of sample Seil Soil Soil Soil Soil
Date extracted - 20/5M10 20; 20510 20/5/10 20/5110
Date analysed - 2215110 2215:& 2215110 22/510 221510
Naphthalene mglkg 0.7 <0.1 <0.1 0.9 <0.1
Acenaphthylene mg/ky 2.2 <01 1 2.0 <0.1
Acenaphthene mglkg <0.1 <0.1 2.2 <0.1
Flucrene mgrky <0.1 0.1 2.3 <0.1
Phenanthrene mg/kg 24 0.7 '\}z 35 <0.1
Anthracene mg/kg 6.4 <2P\ 9. <0.1
Fluaranthene mgfkg " 0.9 0.1 40 0.2
Pyrene mg/kg 28 0.9 0.1 35 0.2
Benzo(a)anthracene mglkg 13 0.4 Al 16
Chrysene mg/kg 13 0.4 <0.1 16 <0.1
Benzo(b+k}fluaranthene ma/kg 21 0.7 <0.2 25 <0.2
Benzo{a)pyrene mga/ky 16 0.5 0.07 18 0.1
Indeno(1,2,3-c,d)pyrene ma/kg 8.9 0.3 <0.1 10 0.1
Dibenzo(a,h)anthracene mg/kg 14 <0.1 <0.1 1.6 <0.1
Benzo(g,h,i)perylene mg/kg 8.2 0.2 <0.1 9.2 0.1
Surrogate p-Terphenyl-di4 % 110 112 115 106 1
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Client Reference:

71529.01, Opera House VAPS Project

Crganochiorine Pesticides in soil
Cur Reference: UNITS 411441 41144-3 41144-4 41144-5 41144-7
Your Reference | semeemeremees 201/0.4-0.5 201/1.3-1.5 202/0.4-0.5 202/0.8-0.8 203/0.4-0.5
Date Sampled | - 1740512010 17/05/2010 17105120110 17/05/2010 17/05/2010
Type of sample Soail Sail Soil Soil Sail
Date extracted - 20/05/2010 20!05!2010\ N 20/05/2010 20/05/2010 20/05/2010
Date analysed - 20/05/2010 20/05/2010 05/2010 20/05/2010 20/05/2010
HCB mg/kg <0.1 <0.1 <(h <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <01 <0.1
gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <01
beta-BHC mafkg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg 0.1 <Q.1 <Q.1 <0.1
delta-BHC mg/kg <0. <0.1 r\)% <0.1
Aldrin ma/kg <0.1 <0.1 <01 <0.1
Heptachlor Epoxide ma/kg <0.1 <0.1 <0.1 <0.1 A
gamma-Chiordane mg/kg <0.1 1 <0.1 <0.1
alpha-chlordane ma/kg <0.1 <0.1 <0.1 <0.1
Endosulfan | ma/'kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1
Endrin mgfkg <0.1 <0.1 <0.1 <0.1
pp-0DD ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan li markg <0.1 <0.1 <0.1 Al <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <1 <0.1 <0.1 <0.1
Methoxychlor mg/ka <0.1 <0.1 <0.1 <0.9 <
Surrogate TCLMX % 99 98 99 101 100
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Client Reference:

71529.01, Opera House VAPS Project

Organochlorine Pesticides in soil
Our Reference: UNITS 41144-8 41144-9 41144-10 41144-11 41144-13
Your Reference it 203/0.8-1 204/0.4-0.5 204/0.8-1 205/0.3-0.5 205/2.3-25
Date Sampled e 171052010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Sail Sail Soil Soil Soil
Date extracted - 20/05/2010 20/05/2010 20/05/2010 20/05/2010 20/05/2010
Date analysed - 20/05/2010 20/05/2010 20/05/2010 20/05/2010 20/05/2010
HCB ma/ky <0 <0.1 <0.1 <0.1 <0.1
alpha-BHC ma/kg <zj\ <0.4 <0.1 <0.1 <0.1
gamma-BHC mglkg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <Q.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <01 <0.1
delta-BHC mgfkg <0.1 <Q.1 <01 <0.1
Aldrin mglkg <0.1 <0.1 <0.1 <0.1
Heptachior Epoxide mg/kg <0.1 . <0.1 <0.1
gamma-Chlordane mg/kg <0.1 <0.1 \) 1 <0.1 <0.1
alpha-chlordane mgkg <0.1 <0.1 < <0.1
Endosulfan | mag/kg <0.1 <0.1 <0.1 <0.1
pe-DBE mg/kg <0.1 <0.1 <01 <0.1
Dieldrin mglkg <0.1 <0.1 <0.1 =0.1 <
Endrin mgfkg <0.1 <0.1 <0 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <01 <0.1
Endosulfan Il mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0. <0.1
Endrin Aldehyde ma/kg <0.1 <0.1 <0.1 <0.1 <0.9
Endosulfan Sulphate makg <0.1 <0.1 <0.1 <01 \Q
Methoxychlar mg/kg <Q.1 <0.1 <0.1 <0.1 <0.1
Surrogafe TCLMX % 103 100 103 99 98
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Client Reference: 71529.01, Opera House VAPS Project

PCBs in Soil
Our Reference: UNITS 41144-1 41144-3 41144-4 41144-5 41144-7
Your Reference | -eemeemeeeee- 201/0.4-0.5 201/1.3-1.5 202/0.4-0.5 202/0.6-0.8 203/0.4-0.5
Date Sampled | <eeeeeeeeees 17/05/2010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Sail Soil Soil Soil Soil
Date extracted - 20/05/20140 20#Q5/2010 20/05/2010 20/05/2010 20/05/2010
Date analysed - 20/05/2010 20/05/2010 20/05/2010 20/05/2010
Arochlor 1016 ma/kg <0.1 <0.1 <0.1 <0.1
Arochlor 1221* ma/kg <0.1 <0.1 <0.1
Arochior 1232 mg/kg <0.1 <0.1 <0.1
Arochlor 1242 mglkg <0.1 <0.1 <0.1 <0.1
Arochlor 1248 mygfkg <0.1 <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <01 <0.1 <0.4
Arochlor 1260 malkg <0.1 <01 <0.1 <0.1
Surrogate TCLMX % 98 100
N\
PCBs in Soil \
Our Reference: UNITS 41144-8 41144-10 41144-13
Your Reference | seemmemeeeees 203/0.8-1 204/0.8-1 205/2.3-2.5
Date Sampled | e 17/08/2010 17/05/2010 17/05/2010
Type of sample Soil Sail Soil \ Soil
N x
Date extracted - 20/05/2010 20/05/201 20/05/2010 20/05/2010 2005/2010
Date analysed - 20/05/2010 20/05/2010 20/05/2010 20/05/2010 20/05010
Arochlor 1016 mglkg <0.1 <0.1 <0.1 <0.1
Arochlor 1221* mgikg <0.1 <0.1 <0.1 <0
Arochlor 1232 ma/kg <0.1 <0.1 <0.1 <0.1
Arachlor 1242 malkg <0.1 <Q.1 <0.1 <0.1
Arochlor 1248 matkg <0.1 <0.1 <0.1
Arochlor 1254 mgikg <0.1 <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1 <0.1
Surrogate TCLMX % 103 100 103 99 98
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Client Reference:

71529.01, Opera House VAPS Project

Total Phenolics in Sail
Our Reference: UNITS 41144-1 41144-3 41144-4 41144-5 411447
Your Reference | e 201/0.4-0.5 201/1.3-1.5 202/0.4-0.5 202/0.6-0.8 203/0.4-0.5
Date Sampled ] semeemmenees 17/05/2010 17/05/2010 05/2010 17/05/2010 1710512010
Type of sample Soil Soil N\ Sail Soil
-
Date extracied - 20/5/2010 20/5/2010 20/5/201 (\ 20/5/2010 20/5/2010
Date analysed - "R/6/2010 20/52010 20/5/2010 01512010 20/5/2010
Total Phenolics (as Phencl) mglkg XD\ <5.0 <5.0 0 <5.0
~ D\ N
Total Phenclics in Soil \‘S \
Qur Reference: UNITS 41144-8 41144-10 41144-11 1144-13
Your Reference [ c-eememeeeee- 203/0.8-1 204/0.8-1 205/0.3-0.5 200R.3-2.5
Date Sampled 1 e 17/05/2010 17/05/2010 17/05/2010 17/05/2800
Type of sample Soil Soil Soil Soil
s,
Date exfracted - 20/5/2010 20/5/2010 20/5/2Q10 20/5/2010 20/5/2010
Date analysed - 20/5/2010 20152010 20/5/2010 | 20/5/2010 20/5/2010
Total Phenolics (as Phenol) mg/kg <5.0 <50 <5.0 <5.0 <5.0
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Client Reference:

71529.01, Opera House VAPS Project

\

Acid Extractable metals in soil
Our Reference: UNITS 411441 41144-2 41144-3 41144-4 41144-5
Your Reference 201/0.4-0.5 201/0.8-1 201/1.3-1.5 202/0.4-0.5 202/0.6-0.8
Date Sampled | seemeememees 17/05/2010 17/05/2010 171052010 17/05/2010 17/05/2010
Type of sample Sail Sail Soil Soil Sail
Date digested - 20/0510 20/05/10 20/05/110 20/05110 20/05M10
Date analysed - 21/0510 21/05M0 21405110 21/0510
Arsenic mg/kg 5 <4 <4 <4
Cadmium mg/kg <0.5 <0.5 <0.5 <05
Chromium ma/kg 5 3 i1 14
Copper mg/kg 11 7 70 52
Lead mg/kg 7 3 12 11
Mercury mg/kg 0.1 0.1 0.1 0.1
Nicket mg/kg 1 77 61
Zinc mg/kg 12 7 17 41
\
Acid Extractable metals in soil
Cur Reference: UNITS 41144-6 41144-7 I\J %?:-8 41144-10
Your Reference | - 202/0.8-0.9 203/0.4-0.5 203%.8-1 204/0.8-1
Date Sampled | - 17/05/2010 17/05/2010 1710572010 171052010
Type of sample Soil Soil Soil Soil
Date digested - 20/05/10 20/05M10 20/05/10‘ 20/05/10
Date analysed - 21/05M10 21/05M10 21/05M10 \ 21/05/10
Arsenic ma/kg <4 <4 <4 <4
Cadmium mg/kg <0.5 1.8 <0.5 <0.5
Chromium mg/kg 8 15 16 13
Copper mg/kg <1 43 10 6
Lead mg/kg 6 660 17
Meroury mg/kg <0.1 0.2 <0.1
Nickel ma/kg <1 16 15
Zine mgikg 26 66 62 32
\ \
Acid Extractable metals in soil
Our Reference: UNITS 41144-11 41144-12 4114413 41144-15 41144-18
Your Reference | smemmeeeeee- 205/0.3-0.5 205/1.3-1.5 205/2%-2.5 BD4/170510 204/1.2-1.3
Date Sampled | o-memeeeeee- 17/05/2010 17/05/2010 17/05/2R10 17/05/2010 17/05/2010
Type of sample Soil Soil Soll Soil Seil
Date digested - 20/05/10 20/05/10 20/05/10 \ 20/05M10 20/05/10
Date analysed - 21/05/10 21/05/10 21/05/10 \ 21/510 21/05/10
Arsenic magrkg <4 <4 <4 <4 <4
Cadmium mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/kg k| 10 1 10 19
Copper ma/ka 37 <1 <1 50 3
Lead mg/kg 45 8 2 11
Mercury maikg <0.1 <0.1 <0.1 Q. <0.1
Nickel mgikg 14 < <1 31 5
Zinc mg/kg 58 5 1 67 28
Envirolab Reference: 41144 A Page 13 of 27
Revision No: R 00

ACCREDITED FOR

TECHNICAL
COMPETENCE



Client Reference:

71529.01, Opera House VAPS Project

sPOCAS
Qur Reference: UNITS 41144-18 41144-20 41144-21
Your Reference | - 204/1.0 205/2.5 201110
Date Sampled | - 17/05/2010 17/05/2010 17/05/2010
Type of sample Soil Soil Soil
Date prepared - 20/5/110 20/810 20/5M10
Date analysed - 20/5/10 20/5/10 20/5/110
pH kel pH units 8.8 7.7 10.0
TAApHB.5 moles <5 <5 <5
H it
s-TAApH 6.5 Y%wlw S <0.01 <0.01 <0.01
pH 0x pH units 5.4 43 7.3
TPApPHE.5 moles <5.0 <5.0 <5.0
H 1t
s-TPApHG.5 %wiw S <0.01 <0.01 <0.01
TSApH 6.5 moles <5.0 <5.0 <5.0
H#
s-TSApH 6.5 %wiw S <0.01 <0.01 <0.01
ANCE % CaCQs <0.05 <0.05 0.63
a-ANCE moles <5 <5 125
H' 1t
s-ANCE Y%wiw § <0.05 <0.05 0.20
Skl Y%wiw S 0.006 <0.005 <0.005
Se Yow/w 0.007 0.025 0.005
Spos Yowiw <(0.005 0.021 <0.0056
a-8ros moles <5.0 13 <5.0
H'A
Caxci Ywlw 0.058 0.051 0.11
Car Yw/w 0.055 0.058 0.42
Caa Yow/w <0.005 0.007 0.32
Mgxc Yowiw 0.014 0.008 <0.005
Mgp Yow/w 0.020 0.009 0.016
Mga %w/w 0.006 <(.005 0.013
SRAS Yewiw <0.005 <0.005 <0.005
Stict %whw S 0.006 <0.005 0.005
Snas %wiw S <0.005 <0.005 <0.005
a-SNAS moles <5 <5 <5
H* it
8-SNAS Yowlw S <0.01 <0.01 <0.01
a-Net Acidity moles <10 13 <10
: Hit
Liming rate kg <0.75 0.99 <0.75
CaCOaft
a-Net Acidity without ANCE moles NA NA <10
H#
Liming rate without ANCE kg NA NA <0.75
CaCOalt
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Client Reference:

71629.01, Opera House VAPS Project

Moisture
Our Reference: UNITS 41144-1 41144-2 41144-3 41144-4 41144-5
Your Reference | seseeeeenees 201/0.4-0.5 201/0.81 2011.3-1.5 202/0.4-0.5 202/0.6-0.8
Date Sampted | sesmeemeees 1710572010 17/05/2010 17/05/2010 17105/2010 17/05/2010
Type of sample Soil Sail Soil Soil Soil
Date prepared - 20/5M10 20/510 20/5/10 20/5M10 20/5/10
Date analysed - 20/5M10 20/5110 20/5110 20/5110 20/5110
Moisture % 15 19 16 6.8 8.1
Moisture
Our Reference: UNITS 41144-6 41144-7 41144-8 41144-9 41144-10
Your Reference | e 202/0.8-0.9 203/0.4-0.5 203/0.8-1 204/0.4-0.5 204/0.8-1
Date Sampled | sememmee— 17/05/2010 17/05/2010 17/05/2010 17/05/2010 17/05/2010
Type of sample Soil Soil Soit Soil Soil
Date prepared - 20/5M0 20/5110 20/5110 20/5/10 20/5M10
Date analysed - 20/5/10 20/5110 20/5M10 20/5/10 20/5/10
Maoisfure % 17 7.6 10 20 11
Moisiure
Our Reference: UNITS 41144-11% 41144-12 41144-13 41144-15 41144-17
Your Reference | s-emmeeemeee- 205/0.3-0.5 205/1.3-1.5 205/2.3-2.5 BD4/170510 Trip Blank
Date Sampled | ceeemee—- 17/05/2010 17/05/2010 17/0512010 1710512010 17/05/2010
Type of sample Soil Soil Soil Soil Soil
Date prepared - 20/8110 20/5/10 20/5/10 20/5/10 20/5110
Date analysed - 20/5M10 20/5110 20/5/10 20/5/10 20/5710
Moisture % 5.7 12 20 9.4 0.10
Moisture
Qur Reference: UNITS 41144-18
Your Reference | e 204/11.21.3
Date Sampled | e 17/05/2010
Type of sample Soil
Date prepared - 20/510
Date analysed - 20/5/10
Moisture % 7.7
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Client Reference:

71529.01, Opera House VAPS Project

Asbestos ID - soils

Qur Reference: UNITS 411441 41144-3 411444 41144-5 41144-7
Your Reference | - 201/0.4-0.5 201/M1.3-1.5 2/0.4-0.5 202/0.6-0.8 203/0.4-0.5
Date Sampled ———- 1710572010 17/05/2010 175/2010 17/05/2010 17/05/2010
Type of sample Soil Soil il Soil Soil
h Y
Date analysed - 21/5M0 21/5M0 21/51 21/5/10 21/510
Sample Description - Approx 30g Approx 40g Approx 40g Approx 40g Approx 40g
Sandy Soil Sandy Soil & Sandy Soil & Sandy Soil & Sandy Soil &
Rocks Rocks Rocks
Asbestos |D in soil - No asbestos No asbestos No asbestos
found at found at found at
reporting limit | reporting limit reporting limit
of 0.1g/kg of 0.fg/kg of 0.1g/kg
Trace Analysis - Respirable sijirekle Respirable
fibres not ibres n fibres not fibres not
detected \ detected detected detected
AN
Asbestos ID - soils
Qur Reference: UNITS 41144-8 41144-10 41144-11
Your Reference @ | eeemecemeeee- 203/0.8-1 204/0.8-1 205/0.3-0.5
Date Sampled @ | e 17/05/2010 17/05/20 17/05/2010 17/05/2010
Type of sample Soil Soil Soill Soil
Date analysed - 21/5M10 2115110 21/5/10 21/510 21/5M10
Sample Descriplicn - Approx 40g Approx 40g Approx 40g Approx 40g
Sandy Soil & Sandy Seil & Sandy Soil & Sandy Soil &
Rocks Rocks Rocks Rocks
Asbestos 1D in soil - Ne asbestos No asbestos No asbestos MNo asbestos
found at found at found at found at
reporting limit | reporing limit | reporting limit\] reporting Imit | reporting limit
of 0.1g/kg of 0.1a/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Trace Analysis - Respirable Respirable Respirable spirable Respirable
fibres not fibres not fibres not s not fibres not
detected defected detected detected detected
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Client Reference: 71529.01, Opera House VAPS Project

Method ID Methodology Summary
GC.14 Soil samples are exiracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Water samples are analysed directly by purge and trap GC-MS.

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FiD.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetane and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromethanefacetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
LAB.30 Total Phenolics - determined colorimetrically following disitillation.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
LAB.64 sPOCAS determined using titrimetric and ICP-AES techniques. Based on Acid Suffate Soifs Laboratory

Methods Guidelines, Version 2.1 - June 2004.
LAB.8 Meisture content determined by heating at 105 deg C for a minimum of 4 hours.

AS4964-2004 Ashestos ID - Qualitative identification of asbestos type fibres in bulk samples using Polarised Light
Microscopy and Dispersion Staining Technigues.
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# [Dupiicate results Spike Sm# Spike %
Recovery
VOCs in soil Base I Duplicate Il %¥RPD
Date extracted - 2010572 41144-1 20/05/2010 || 20/05/2010 LCS-4 20/05/2010
010
Date analysed - 21/05/2 411441 2110512010 [ 21/05/2010 LCS-4 21/05/2010
010
Dichlorodifluaromethane mgaikg 1 GC.14 <1.0 41144-1 <1.0]<1.0 [NR] [NR]
Chloromethane mgkg 1 GC.14 <1.0 411441 <1.0]<1.0 [NR] [NR]
Viny! Chlcride mg/kg 1 GC.14 <1.0 41144-1 <1.0|| <1.0 [NR] INR]
Bromomethane malkg 1 GC.14 <1.0 411441 <1.0 | <1.0 [NR] [NR]
Chloroethane ma/kg 1 GC.14 <1.0 41144-1 <1.0] <1.0 [NR] [NR]
Trichlorofluaromethane mgrkg 1 GC.14 <1.0 41144-1 <1,0[f<1.0 INR) [NR]
1, 1-Dichleroethene mgfkg 1 GC.14 <1.0 411441 <1.0|| <1.0 [NR] [NR]
frans-1,2-dichloroethene mg/kg 1 GC.14 <1.0 41144-1 <1.0]<1.0 [NR] [NR]
1,1-dichloroethane mg/kg 1 GC.14 <1.0 411441 <1.0[|<1.0 LCS-4 90%
cis-1,2-dichloroethene malkg 1 GC.14 <1.0 41144-1 <1.0] <1.0 [NR] [NR]
bromochloromethane maglkg 1 GC.14 <1.0 411441 <1.0{ <1.0 [NR] [NR]
chleraform mglkg 1 GC.14 <1.0 41144-1 <1.0] <1.0 LCS-4 83%
2,2-dichloropropane mg/kg 1 GC.14 <1.0 41144-1 <1.0[f<1.0 [NR] [NR]
1,2-dichloroethane mg/kg 1 GC.14 <1.0 41144-1 <1.0]|<1.0 LCS-4 82%
1,1,1-trichloroethane mg/kg 1 GC.14 <1.0 41144-1 <1.0] <%.0 LCS-4 79%
1,1-dichloropropene mgfkg 1 GC.14 <1.0 41144-1 <1.0|| <1.0 [NR] [NR]
Cyclohexane ma/kg 1 GC.14 <1.0 41144-1 <1.0] <1.0 [NR] [NR]
carbon tetrachloride ma/kg 1 GC.14 <1.0 411441 <1.01 <1.0 INR] [NR}
Benzene mglkg 0.5 GC.14 <0.5 41144-1 <05 <0.5 [NR] [NR]
dibromomethane mg/kg 1 GC.14 <1.0 4141441 <1.0]<1.0 [NR] iNR]
1,2-dichloropropane mg/kg 1 GC.14 <1.0 41144-1 <1.0]<1.0 {NRj [NRj
trichloroethene mg/kg 1 GC.14 <1.0 411441 <1.0]| <1.0 LCS-4 83%
bromodichloromethane mgrkg 1 GC.14 <1.0 411441 <1.0(]<1.0 LCS-4 84%
trans-1,3-dichloroprepen mg/kg 1 GC.14 <1.0 41144-1 <1.0]]<1.0 {NR] [NR]
e
cis-1,3-dichloropropene mglkg 1 GC.14 <1.0 41144-1 <1.0]j<1.0 [NR] [NR}
1,1,2-trichloroethane mglkg 1 GC.14 <1.0 411441 <1.0]=1.0 [NR] [NR]
Toluene ma/kg 0.5 GC.14 <0.56 41144-1 <0.5 || <0.5 [NR] {NR]
1,3-dichloropropane ma/kg 1 GC.14 <1.0 41144-1 <1.0]}<1.0 [NR} [NR]
dibromochloremethane mg/kg 1 GC.14 <1.0 41144-1 <1.04 <10 LCS-4 81%
1,2-dibromoethane mg/kg 1 GC.14 <1.0 41144-1 <1.0] <1.0 [NR] INR]
tetrachlorcethene my/kg 1 GC.14 <1.0 411441 <t.0||=1.0 LCS-4 85%
1,1,1,2-tetrachloroethan ma/ky 1 GC.14 <1.0 41144-1 <1.0}|<1.0 [NR] [NR]
e
chlorobenzene ma/kg 1 GC.14 <1.0 41144-1 <1.0(1<1.0 [NR} [NR}
Ethylbenzene ma/kg 1 GC.14 <1.0 41144-1 <1.01 <1.0 [NR] [NR]
hromoform mg/kg 1 GC.14 <1.0 41144-1 <1.0]<1.0 [NR] INR]
m+p-xylene mg/kg 2 GC.14 <20 411441 2.0 <2.0 [NR] [NR]
styrene ma/kg 1 GC.14 <1.0 41144-1 <1.0] <1.0 [NR] [NR]
1,1,2,2-tetrachloroethan mgrkg 1 GC.14 <1.0 411441 <1.0] <1.0 INR) [NR}
e
Envirolab Reference: 41144 A Page 18 of 27
Revision No: R 00 NATA
N
AGCREQITEG FOR
TECHNICAL

COMPETENCE



Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Cuplicaie results Spike Smi# Spike %
Recovery
YOCs in soil Base Il Duplicate [l %RPD
o-Xylene malkg 1 GC.14 <1.0 411444 <1.0{ <1.0 iNR] [NR]
1,2,3-trichloropropane mg/kg 1 GC.14 <1.0 41144-1 <1.0]<1.0 [NR] [NR}
isopropylbenzene ma/kg 1 GC.14 <1.0 411441 <1.0]]<1.0 [NR} [NR]
bromobenzene mg/kg i GC.14 <1.0 411441 <1.0]j<1.0 [NR] [NR]
n-propyl benzene mg/kg i GC.14 <1.0 41144-1 <1.0f <1.0 [NR] [NR]
2-chlgrotoluene mg/kg 1 GC.14 <1.0 41144-1 <1.0 || <1.0 [NR] [NR]
4-chlorotoluene mg/kg 1 GC.14 <1.0 411441 <1.0] <1.0 [NR) [NR]
1,3,5-trimethyl benzene mg/ka 1 GC.14 <1.0 41144-1 <1.0i<1.0 iNR] [NR}
tert-butyl benzene mg/kg 1 GC.14 <1.0 41144-1 <1.0{ <1.0 [NR] NR]
1,2,4-trimethy! benzene mgfkg 1 GC.14 <1.0 41144-1 <1.0][<1.0 [NR] [NR]
1,3-dichlorobenzene mg/kg 1 GC.14 <1.0 41144-1 <1.0]<1.0 [NR] [NR]
sec-butyl benzene mg/kg 1 GC.14 <1.0 411441 <1.0]}<1.0 [NR] [NR]
1,4-dichlorobenzene ma/kg 1 GC.14 <1.0 41144-1 <1.0[| <1.0 [NR} [NR]
4-isopropyl toluene mgrkg 1 GC.14 <1.0 411441 <1.0 || <1.0 [NR] [NR]
1,2-dichlorobenzene ma/kg 1 GC.14 <1.0 41144-1 <1.0 <1.0 [NR] [NR]
n-buty! benzene mgikg 1 GC.14 <1.0 41144-1 <1.0(1<1.0 [NR] iNR]
1,2-dibromo-3-chleropro matky 1 GC.14 <1.0 41144-1 <1.0( <1.0 [NR] [NR]
pane
1,2 ,4-frichlorobenzene mgfka 1 GC.14 <1.0 411441 <10 <1.0 [NR] [NR]
hexachiorobutadiene mgfkg 1 GC.14 <1.0 41144-1 <1.0||<1.0 [NR] [NR]
1,2,3-trichlorobenzene mg/kg 1 GC.14 <1.0 41144-1 <1.0§ <10 [NR]) [NR}
Surrogate % GC.14 95 41144-1 85| 82 || RPD: 4 LCS-4 92%
Dikromoflucrometha
Surrogate % GC.14 18 41144-1 131]| 120|| RPD: 9 LCS4 106%
aaa-Triflucrotoluene
Surrogate % GC.14 100 41144-1 1094 111 ]| RPD: 2 LCS-4 99%
Toluene-ds
Surrogate % GC.14 29 41144-1 101 || 101 | RPD: 0 LCS4 102%
4-Bromofluorobenzene
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PGL METHCD Blank Duplicate Sm# |Buplicate results Spike Sm# Spike %
Recovery
vTPH & BTEX in Soil Base || Duplicate | %eRPD
Date extracted - 20/05/2 41444-11 20/05/2010 || 20/05/2010 LCS-1 20/05/2010
o10
Date analysed - 21/05/2 41144-11 21/05/201Q || 21/65/2010 LCS-1 21/05/2010
010
vTPHCe - Co mglkg 25 GC.18 <25 41144-11 <25 || <25 LCS-1 96%
Benzene mgikg 0.5 GC.16 <0.5 41144-11 <0.5]|<C.5 LCS-1 28%
Toluene malkg 0.5 GC.16 <0.5 41144-11 <0.5] <0.5 LCS-1 93%
Ethylbenzene ma/kg 1 GC.16 <1.0 41144-11 <1.0]|| <1.0 LCS-1 ¢5%
m+p-xylene mgikg 2 GC.18 <2.0 41144-11 <2.0||<2.0 LCS-1 96%
o-Xylene ma/kg 1 GC.18 <1.0 41144-11 <1.0]| <1.0 LCS-1 100%
Surrcgate % GC.16 100 41144-11 110|110 || RPD: O LCS1 107%
aaa-Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi Spike %
Recovery
sTPH in Soil {C10-C36) Base Il Duplicate Il %RPD
Date extracted - 20/05/2 41144-1 20/05/2010 || 20/05/2010 LCS1 20/05/2010
010
Date analysed - 20/05/2 41144-1 20/05/2010 || 20/05/2010 LCS-1 20/05/2010
010
TPH Cio - C14 mglkg 50 GC.3 <50 41144-1 <50 || <50 LC8-1 88%
TPH C1s - Czs mglkg 100 GC.3 <100 41144-1 <100 || <100 LCS-1 103%
TPH Cz¢ - Cas mglkg 100 GC.3 <100 41144-1 <100 || <100 LCS-1 102%
Surrogate % GC.3 g2 411441 100 101 || RPD: 1 LCS1 87%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PAHSs in Soil Base Il Duplicate Il %RPD
Date extracted - 20/5/10 41144-1 20/5/10 ] 20/5110 LCS-1 20/510
Date analysed - 2115110 | 41144-1 21/5/10 1 21/5/10 LCS-1 24/5110
Naphthalene ma/kg 0.1 GC.12 <0.1 41144-1 0.3{/0.4|| RPD: 29 LCS-1 94%
subset
Acenaphthylene mg/kg 0.1 GC.12 <0.1 411441 0.7 1.8 RPD: 88 [NR] [NR}
subset
Acenaphthene mafkg 0.1 GC.12 <0.1 41144-1 <0.1§| <0.1 INR] [NR]
subset
Fluorene mgikg 0.1 GC.12 <Q.1 41144-1 0.3][0.4] RPD: 29 LCS-1 95%
subset
Phenanthrene ma/kg 0.1 GC.12 <0.1 411441 23]|25]| RPD: 8 LCS-1 97%
subset
Anthracene mg/kg 0.1 GC.12 <0.1 41144-1 0.5|| 0.8 || RPD: 46 INR) INR]
subset
Fluoranthene mg'kg 0.1 GC.12 <0.1 41144-1 36| 7.0||RPD: 64 LCS-1 89%
subsel
Pyrene ma/kg 0.1 GC.12 <0.1 41144-1 48] 10]|RPD: 70 LCS-1 99%
subset
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# ;Duplicate results Spike Sm# Spike %
Recovery
PAHSs in Soil Base Il Duplicate !l %RPD
Benzo(a)anthracene mgikg 0.1 GC.A2 <0.1 41144-1 2.1]| 5.1 || RPD: 83 [NR] [NR]
subset
Chrysene mglkg 0.1 GC.12 <0.1 41144-1 22()4.9]| RPD: 76 LCS-1 103%
subset
Benzo(b+k)flucranthene mglkg 0.2 GC.12 <0.2 411441 3.3)|8.C||RPD: 83 [NR] [NR]
subset
Benzo(a)pyrene mg/kg 0.05 GC.12 <0.05 41144-1 2.71i6.8| RPD: 86 LCS-1 114%
subset
Indenc(1,2,3-c,d)pyrene mgfkg 0.1 GC.12 <0.1 411441 14134 RPD: 83 [NR] [NR]
subset
Dibenzo{a,h)anthracene mg/kg 0.1 GC.12 <0.1 41144-1 0.2]10.5 || RPD: 86 [NR] [NR]
subset
Benzo{g,h,i}perylene mg'kg 0.1 GC.12 <0.1 41144-1 1.2 3.3 || RPD: 93 [NR] {NR]
subset
Surrogate % GC.12 113 41144-1 112 | 101} RPD: 10 LCS-1 113%
p-Terphenyl-dis subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulis Spike Sm# Spike %
Recovery
QOrganochlorine Base |l Duplicate | %RPD
Pesticides in soil
Date extracted - 20/05/2 4114441 20/05/2010 || 26/05/2010 LCS-1 20/05/2010
010
Date analysed - 20/05/2 411441 20/05/2010 || 20/05/2010 LCS-1 20/05/2010
010
HCB malkg 0.1 GC-5 <0.1 411441 <0.1 |[ <0.1 [NR] WNR]
alpha-BHC mgikg 0.1 GC-5 <0.1 41144-1 <0.1]] <0.1 LCS-1 104%
gamma-BHC mglkg 0.1 GC-5 <0.1 41144-1 0.1 | <0.1 [NR] [NR]
beta-BHC mg/kg 0.1 GC-5 <0.1 411441 <0.1} <0.1 LCS-1 104%
Heptachlor mg/kg 0.1 GC-5 <0.1 41144-1 <0.1]] <0.1 LCSA1 93%
delfa-BHC mg/kg 0.1 GC-5 <0.1 41144-1 <0.1]] <0.1 [NR] iNR]
Aldrin mgikg 0.1 GC-5 <0.1 41144-1 <0.1 [ <0.1 LCS-1 103%
Heptachlor Epoxide ma/kg 0.1 GC-5 <0.1 411441 <0.1 [ <0.1 LCS-1 107%
gamma-Chlordane malkg 0.1 GC-5 <01 411441 <0.1]] <0.1 INR] INR]
alpha-chlordane mg/kg 0.1 GC-5 <0.1 41144-1 <0.1]| <0.1 [NR] [NR]
Endosulfan | mg/kg 0.1 GC-5 <0.1 41144-1 <0.1]] <0.1 [NR] [NR]
pp-CDE mglig 0.1 GC-5 <0.1 41144-1 <0.1]] <0.1 LCS-1 106%
Dieldrin mg/kg 0.1 GC-5 <0.1 41144-1 <0.1]| <0.1 LCS-1 111%
Endrin mg/kg 6.1 GC-5 <0.1 41144-1 <0.1]| <01 LCS-1 104%
pp-DCD mgikg 0.1 GC-5 <0.1 411441 <0.1}] <0.1 LCS-1 111%
Endosulfan il mg/kg 0.1 GC-5 <0.1 4114441 <0.1]] <0.1 [NR] [NR]
pp-DDT mg/kg 0.1 GC-5 <0.1 41144-1 <0.1|| <0.1 [NR] [NR]
Endrin Aldehyde mg/kg 0.1 GC-5 <0.1 41144-1 <0.1}] <0.1 [NR] INR]
Endosulfan Sulphate mg/kg 0.1 GC-5 <01 411441 <0.1 || <0.1 LCS-1 101%
Methoxychlor mg'kg 0.1 GC-5 <0.1 411441 <0.1 || <C.1 [NR] [NR}
Surrogate TCLMX % GC-5 a8 41144-1 99 (] 100 |) RPD: 1 LGS-1 100%
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# {Duplicate results Spike Smit Spike %
Recovery
PCBs in Soil Base |l Duplicate Il %4RPD
Date extracied - 20/05/2 411441 20/05/2010 (| 20/05/2010 LCS-1 20/05/2010
010
Date analysed - 20/05/2 41144-1 20/05/2010 [} 20/05/2010 LCS-1 20/05/2010
010
Arachlor 1016 mgrkg 0.1 GC-6 <0.1 411441 <0.1| <0.1 [NR] NR]
Arochlor 1221* mglkg 0.1 GC-6 <0.1 411441 <0.1]| <0.1 [NRY [NR]
Arochlor 1232 mgfkg 0.1 GC-6 <0.1 41144-1 <0.1]] <0.1 [NR] [NR1
Arochlor 1242 ma/kg 0.1 GC-6 <0.1 41144-1 <0.1§] <01 [NR] INR]
Arochlor 1248 ma’kg 0.1 GC-6 <0.1 41144-1 <0.1] <0.1 [NR} [NR]
Arochlor 1254 mga/kg 0.1 GC-6 <0.1 41144-1 <0.1]1<0.1 LCS-1 110%
Arcchlor 1260 ma/kg 0.1 GC-6 <0.1 41144-1 <0.1{| <0.1 [NR] [NR]
Surrogate TCLMX % GC-6 98 41144-1 99| 100 || RPD: 1 LCS-1 98%
QUALITY CONTROL UNITS PQL METHQD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
Tetal Phenolics in Soil Base It Duplicate | % RPD
Date extracted - 20/5/20 41144-1 20/5/2010 || 20/5/2010 LCS-1 204512010
10
Date analysed - 20/5120 411441 20/5/2010 || 20/5/2010 LCS-1 20/5/2010
10
Total Phenolics {as mglkg 5 LAB.30 <5.0 41144-1 <50 <5.0 LCS-1 90%
Phenol}
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smit Spike %
Recovery
Acid Extractable metals Base Il Duplicate 1 %RPD
in soil
Date digested - 201051 41144-1 20/05/10 || 20/05/10 LCS-1 20/05/10
0
Date analysed - 211051 41144-1 211051103 21/05/10 LCS-1 21/05/10
0
Arsenic mg/kg 4 Metals.20 <4 41144-1 5] 4] RPD: 22 LCS-1 106%
ICP-AES
Cadmium mgikg 0.5 Metals.20 <0.5 411441 <0.5]| <0.5 LCS-1 108%
ICP-AES
Chromium mg/kg 1 Metals.20 <1 41144-1 5|4 RPD: 22 LCS-1 107%
ICP-AES
Copper mg/kg 1 Metals.20 <1 41144-1 11)| 11||RPD: 0 LCS-1 108%
ICP-AES
Lead mglkg 9 Metals.20 <1 4114441 7|16 || RPD: 15 LCS-1 107%
ICP-AES
Mercury mgkg 0.1 Metals.21 <0.1 41144-1 <0.1]}<0.1 LCS-1 100%
CV-AAS
Nickel ma/kg 1 Metals.20 <1 411441 14| 14 || RPD: 0 LCS-1 110%
ICP-AES
Zine mgfkg 1 Metals.20 <i 41144-1 12|12} RPD: 0 LCS-1 110%
ICP-AES
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
sPOCAS Base Il Duplicate | 4RPD
Date prepared - 20451190 41144-21 20/5/10 || 2015110 LCS 20/8M10
Date analysed - 20/5/10 41144-21 20/5/10 || 20/510 LCS 200510
pH kel pH units LAB.64 5.2 41144-21 10.0]] 10.0 || RPD: 0 LCS 101%
TAA pH 6.5 moles 5 LAB.64 <5 41144-21 <5 <5 LCs 110%
H 1t
s-TAA pH 6.5 %wiw 0.01 LAB.64 <(.01 41144-21 <0.01 ]| <0.01 LCS 107%
L3
pH ox pH units LAB.64 4.3 41144-21 73|74 RPD: 1 LCS 104%
TPApPHE.5 moles 5 LAB.64 <5.0 41144-21 <5.01 <5.0 LCS 75%
H'it
s-TPApH 6.5 %wiw 0.01 LAB.64 <0.01 41144-21 <0.01 || <0.01 LCS 75%
S
TSApHGB.5 moles 5 LAB.64 <5.0 41144-21 <5.0) <5.0 LCS 70%
H* s
s-TSApH 6.5 Sowiw 0.01 LAB.64 <0,01 41144-21 <0.01 || <0.01 LCS 69%
S
ANCE % 0.05 LAB.64 <0.05 41144-21 063 || 0.63||RPD: 0 [NR} [NR]
CaCls
a-ANCe moles 5 LAB.G4 <5 41144-21 125§ 125 | RPD: 0 [NR] [NR]
H#t
s-ANCE %w/w 0.05 LAB.64 <0.05 41144-21 0.20 || 0.20 || RPD: 0 N INR]
S
Skl Yowlw 0.005 LAB.64 <(.005 41144-21 <0.005 || <0.005 LCS 122%
S
Se Y%wiw 0.005 LAB.B4 <0.005 41144-21 0.005 || <C.005 LCS 110%
Spros Yowiw 0.005 | AB.64 <0.005 41144-21 <0.005 || <0.005 LCS 107%
a-Spos moles 5 LAB.G4 <5.0 41144-21 <5.0]| <5.0 LCS 108%
H' it
Caxcl %wiw | 0.005 LAB.64 <0.005 41144-21 0.11]]0.11 || RPD: 0 LCS 91%
Cap %wiw | 0.005 LAB.64 <0005 | 41144-21 0.42]| 0.34 || RPD: 21 Lcs 85%
Caa Y%wiw | 0.005 LAB.64 <0.005 41144-21 0.32 ] 0.23 || RPD: 33 WNR] NR]
Mgkc) Sawiw 0.005 LAB .64 <0005 41144-21 <0.005 || <0.005 LCS 90%
Map %wiw | 0.005 LAB.B4 <0.005 41144-21 0.016 |1 0.013 || RPD: 21 LCS 102%
Maga %w/w | 0.005 LAB 64 <0.005 | 41144-21 0.013 ] 0.011 || RPD: 17 [NR] {NR]
SRAS Yowlw 0.005 LAB.64 <0.005 41144-21 <(1.005 || <0.005 [NR] [NR]
SHe %wiw 0.005 LAB.64 | <0.005 | 41144-21 0.005 || 0.005 || RPD: 0 LCS 88%
S
SNAs Yewiw 0.005 LAB.64 <0.005 41144-21 <0,005 || <0.005 [NR] INR]
S
a-SNas moles 5 LAB.64 <5 41144-21 <5 <5 [NR] [NR]
Ht
5-SNAS Swiw 0.01 LAB.64 <0.01 41144-21 <0.01 || <0.01 INR] INR]
S
a-Net Acidity males 10 LAB.64 <10 41144-21 <10 | <10 LCS 106%
H'#t
Liming rate kg 0.75 LAB.64 <0.75 41144-21 <0.75 ] <0.75 LCS 106%
CaCQOs
f
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS PQL METHOD Blank Buplicate Sm#  |Duplicate resulis Spike Sr# Spike %
Recovery
sPOCAS Base Il Duplicate Il % RPC
a-Net Acidity without moles 10 LAB .64 <10 41144-21 <10 <10 [NR] INR]
ANCE H* /it
Liming rate without kg 0.75 LAB.B4 <0.75 41144-21 <0.75 |} <0.75 [NR] [NR]
ANCE Ca(rI‘,Os
QUALITY CONTROL UNITS PQL METHOD Blank
Maisture
Date prepared - 2015110
Date analysed - 20/5M0
Moisture % 0.1 LAB.8 <0.10
QUALITY CONTROL UNITS POL METHOD Blank
Asbestos ID - soils
Date analysed - [NT)
QUALITY CONTROL UNITS Dup. Sn# Duplicate Spike Sm# Spike % Recovery
sTPH in Soll (C10-C36) Base + Duplicate + %RPD
Date extracted - 41144-11 20/05/2010 || 20/052010 41144-5 20/05/2010
Date analysed - 41144-11 20/05/2010 || 20/05/2010 41144-5 20/05/2010
TPH Cio - C14 mg/kg 41144-11 <50 || <50 41144-5 88%
TPH Ci1s - Cae mafkg 41144-11 8701|850 ]| RPD: 2 41144-5 107%
TPH Ca9 - C36 matkg 4114411 550 || 560 || RPD: 2 41144-5 110%
Surrogate o-Terphenyl % 41144-11 #||# 41144-5 91%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHSs in Sail Base + Duplicate + %RPD
Date extracted - 41144-11 20/5/110 || 20/5110 41144-5. 20/5M10
Date analysed - 41144-11 2215101 22/5M10 41144-5 21i/5110
Naphthalene mgikg 41144-11 0.7]]0.7 ]| RPD: 0 41144-5 92%
Acenaphthylene makg 4114411 22| 23||RPD: 4 [NR] fNR]
Acenaphthene mgfkg 41144-11 1.5[j1.4||RPD: 7 [NR] INR}
Fluorene mgikg 41144-11 24[]24||RPD: O 41144-5 97%
Phenanthrene mg/kg 41144-11 24| 221|RPD: 9 41144-5 93%
Anthracene ma/kg 41144-11 6.4(|6.1||RPD: 5 INR] [NR]
Fluoranthene markg 41144-11 31[|29|| RPD: 7 41144-5 0%
Pyrene mg/kg 4114411 28] 26| RPD: 7 41144-5 100%
Benzo{a)anthracene mglkg 41144-11 13§12 || RPD: 8 [NR] [NR]
Chrysena malkg 41144-11 13||13|| RPD: 0 41144-5 94%
Benzo(b+k)fluoranthene mg/kyg 41144-11 21| 21| RPD: O [NR] [NRY
Benzo(a)pyrene mg/kg 41144-11 16]] 16 || RPD: 0 41144-5 102%
Indeno(1,2,3-c,d)pyrene markg £1144-11 891 85| RPD: 5 INR] INR)
Dibenzo(a,hyanthracene mafkg 41144-11 14| 1.5||RPD: 7 [NR] [NR]
Benzo(g,h,i}perylene mg/kg 41144-11 8.2(| 7.4 | RPD: 10 [NR] [NR]
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHs in Soil Base + Duplicate + %RPD
Surrogate 41144-11 1101 114 || RPD: 4 41144-5 103%
p-Terphenyl-d
QUALITY CONTROL UNITS Dup. Smi# Duplicate Spike Smi# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted 41144-11 20/05/2010 |} 20/05/2010 41144-5 201052010
Date analysed 41144-11 20/05/2010 |] 20/05/2010 41144-5 20/05/2010
HCB mgikg 41144-11 <0.1{| <0.1 INR] INR]
alpha-BHC maikg 41144-11 <0.1 || <0.1 41144-5 102%
gamma-BHC mg/kg 41144-11 <0.1]} <01 INR] [NR]
beta-BHC mafkg 41144-11 <0.1| <0.1 411445 105%
Heptachler mgikg 41144-11 <0.1}| <0.1 41144-5 104%
delta-BHC mg/kg 41144-11 <0.1 || <0.1 INR] INR]
Aldrin mgikg 41144-11 <01 [} <0.1 41144-5 101%
Heptachlor Epoxide mgfkg 41144-11 <0.1]| <0.1 41144-5 106%
gamma-Chlordane ma/kg 41144-11 <0.1]| <01 INR] [NR]
alpha-chlordane mg/kg 41144-11 <0.1 |} <0.1 INR] [NR]
Endosulfan [ mg/kg 41144-11 <0.1]| <0.1 [NR] [NR}
pp-DDE mg/kg 41144-11 <0.1 || <0.1 41144-5 105%
Dieldrin mg/kg 41144-11 <0.1 [ <0.1 41144-5 110%
Endrin ma/kg 41144-11 <0.1 | <0.1 41144-5 106%
pp-DDD mgikg 41144-11 <0.1]| <0.1 41144-5 112%
Endosulfan Il mafkg 41144-11 <0.1 ] <0.1 [NR} NR]
pp-DDT mg/kg 41144-11 <0.1 ] <0.1 [NR] [NR]
Endrin Aldehyde mg/kg 41144-11 <011 <01 [NR] [NR]
Endosulfan Sulphate ma/kg 41144-11 <Q.1|{<0.1 41144-5 103%
Methoxychlor mg'kg 41144-114 <0.1]| <0.1 (NR] [NR]
Surrogate TCLMX 41144-11 99] 100 || RFD: 1 41144-5 100%
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Client Reference:

71529.01, Opera House VAPS Project

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PCBs in Soil Base + Duplicate + %RPD
Date extracted - 41144-11 20/05/2010 ]| 20/05/2010 41144-5 2010572010
Date analysed - 41144-11 20/05/2010 |j 20/05/2010 41144-5 20/05/2010
Arochlor 1018 ma/kg 41144-11 <0.1]| <0.1 [NR] NR]
Arochlor 1221* ma/kg 41144-11 <0.1]]<0.1 [NR] [NR]
Arochlor 1232 mg/kg 41144-11 <0.1 | <0.1 {NR] [NR]
Arochlor 1242 mg/kg 41144-11 <0.1]]<0.1 [NR] [NR]
Arachlor 1243 mglkg 41144-11 <0.1]| <0.1 [NR] [NR]
Arochior 1254 malkg 41144-11 <0,1]| <0.1 41144-5 106%
Arochlor 1260 malkg 41144-11 <0.1 ]| <0.1 [NR] INR]
Surrogafe TCLMX Yo 41144-11 99| 100 ]| RPD: 1 41144-5 104%
QUALITY CONTRGL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Total Phenolics in Soil Base + Duplicate + %RPD
Date extracted - 41144-11 20/5/2010]| 20/5/2010 41144-3 20/5/2010
Date analysed - 41144-11 201512010 || 20/5/2010 41144-3 20/5/2010
Total Phenolics (as Phenol) mg/kg 41144-11 <501 <5.0 41144-3 92%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Smi# Spike % Recovery
Acid Extractable metals in Base + Duplicate + %RPD
soil
Date digested - 41144-11 20/05/10 || 20/05/10 41144-5 20/05/10
Date analysed - 41144-11 21/05/10 || 21/05/10 41144-5 21/0510
Arsenic mg/kg 4114411 <4 [| <4 411445 101%
Cadmium magfkg 41144-11 <0.5] <0.5 411445 92%
Chromium ma/kg 41144-11 11]| 9§ RPD: 20 411445 105%
Copper ma/kg 41144-11 371 35| RPD: & 41144-5 119%
Lead markg 41144-11 45| 43 ]| RPD: 5 41144-5 94%
Mercury mgfkg 41144-11 <0.1]| <0.1 41144-5 110%
Nicke! ma/kg 41144-11 14| 14| RPD: 0 411445 98%
Zinc ma/kg 41144-11 58|57 || RPD: 2 411445 99%
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Client Reference: 71529.01, Opera House VAPS Project

Report Comments:

Total Petroleum Hydrocarbons in soil (semivol):The RPD for duplicate results is accepted
due to the non homogenous nature of the sample/s.# Percent recovery is not possible to
report as the high concentration of analytes In the sample/s

have caused interference.

PAH's in soil: The RPD for duplicate results is accepted due to the non
homogenous nature of the sample/s.

Asbestos was analysed by Approved |dentifier: Matt Mansfield

Asbestos was authorised by Approved Signatory: Matt Mansfield

INS: Insufficient sample for this test NT: Not tested  PQL: Practical Quantitation 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 exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in reai samples.

Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smatfer 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 accepfance criteria.

Duplicates: <6xPQL - any RPD is acceptable; >6xPQL - 0-50% RPD is acceptable.

Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 80-140% 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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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley 3t Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

Eriol

SAMPLE RECEIPT ADVICE

Client:
Douglas Partners ph: 02 9809 0666
96 Hermitage Rd Fax: 029809 4095

West Ryde NSW 2114

Aftention:  Kurt Plambeck

Sample log in details:

Your reference: 71529.01, Opera House VAPS Project
Envirolab Reference: 41144
Cate received: 18/05/10
Date results expected o be reported: 27/05M0
Samples received in appropriate condition for analysis: YES
No. of samples provided 21 Soils
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method; Ice
Comments:

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

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 99106200 fax: 02 9810 6201

email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au

Page 1 of 1



5]

000z Jequeacn/oAY D00 uuod

— o ~ ofed
. AUl g 2180 :Ag penenay sung g =ed :paubig :kq paysinbuyay
wwmids 0V 9 ) § lewiL g aieg "Y' 7 Ag panisoay Bl R 2ed :paublg :Aq paysinbuEy
560¥ 6086 (20) xed 7112 opRY 183M 'PEOY obepulal 96  SSaIppY m._mctmn_ mm_m:oD 10) s)insay puag
9990 6086 (20) ‘BUOUd e CON toawm qe
R N r)
A A N jL | seC ] \ SeC
% NN oy | \~FRCE
N A Ny LS Y&/ _
a_._ez:.a%.:n @ ...m.,szvm. \( \/ \J \/ W f.r.ﬂ O\ MON
«I:‘-_.m.__E(.. .az.wlﬂ.-_r“ \r \/ \/ Nl Ql& n_ \».NQN
gg «..v:__-u: Bty \ Q V le. u\ LeTA
Aty B A VAN A < | geap/tT
0029 0166 “4d - \/ ya N .¢ (Sea .O\ yiors
8| o v ﬂﬁf, -y
ISAMSYTE ey N VA ¢ I aV-5]l/ vog
e [~ AQ hoT
RN PAIRE L Ay 5] s |t | [sevEp/rez
4 29| g0 8¢
© 3 1 o3
D0A B | £8) &
80d X318 | seERw = | 8=} 3| al| udea ai
S8loN sojsaqsy | sjousyd | 400 | Hvd | Hil AnedH I qe | eidwes | sldwes
seikeuy e
NE 03" SICIAISSGE|OIAUSDISEIRIOU] ([IBUT e o BlONE QB T ©r plepues’ paiinbay 3jed
LOZO 0166 Z0 X4 0079 0166 0 8Udud :m.Eoo.w_mctmamm_msou@xompEm_a.t:x pewd
selejoN Blue] upy T e Iy, 260 20P0 ‘8uoyd "qon dA 1By yeloid
8907 MSN poomsieyd qeeng AeysyeL 00 T 4" Jeldwes R o s 741 VA 'oN Jlold
................. O L P T L R R EE R L “U@mOh& m&<> mmso—l— m._mao “memz ﬂoo_‘Ohn_

$E0IAIOG gejuaug 0L

JBIEMPURALY « JUBLIUGHAYT - BHUIAILRY

AGOISND 4O NIVHD
siaupIed sejnog (/)




(A%

jo — ebegd

900T 19qWanoN/Ghad 00D uuo

:owir ] g aleQ)

:Ag poARIaY

:auny g dled

paublg

-Aq paysinbuiay

f\San oT)5]8Y auni g erq

2

:Ag paniaoay

oyl B 8led

paubig

+Ag paysinbuisy

G607 6086 (C0)

9990 6086 (20}

xed

:auoyd

vIiz aphy 158M ‘PEOY abeusH g6  SSSIPPY

Slouped selfnoQ 01 sinssy puag

............................... .oz toamm Dml—

\T

=3 _\\_. or

0T

Sz YS0<¢

b)

o’ ﬁxnmo,n{\

SIS

3

ey Vol

L)

SIS T
SR Ps o

7]

A O

S0

ot 89

GOV/RV!

+)

QA& G5

A

A

NN

SIS S

RIS

[Te]
—
e
—

z\

%'/ ST

S3ION

%

Ne'e

DOA

sO|saqsY

sjouayd

g80d
420

HYd

X314
Hdl

s|elaWw
AnesH

salfjeuy

adhy
Jauod || o

2)eq
fuydwes

ai
qen

uideq ai
aidwes || sjdwesg

ne-woo seoIIesqejonaUa@seelou] [jleud

L0290 0166 Z0 Xe- 0029 0166 0 :2UoUd

800Z MSN Ppoomsieyd 18ens felysy ZL
S90IAIEG (elodiAug

SEIBION ElUB] URY

0]

RO UORRRTOTPRS -oN 2100 Ge

plepuels

................. pimrrsasmsnamy DN-EOO.mhmctmawm—OBOﬂv@V—UmnEW—Q.t—\“x

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

Ll 160 Z0P0 BU0Ud QO e
- ueidwes 106254

198f01d SAVA 2SNOH elodQ

‘paJinbay a1
‘few

4By oeloid
‘oN 0eloid
:swep waloid

AQOISNd 40 NIVHO

JAIEMPUNDID » JURALLOAALT - SAUHTALDT

siaupied seipnog [([)



Envirglab Services Pty Lid

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 41366

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Kurt Plambeck

Sample log in details:

Your Reference: 71529.01, VAPs Opera House
No. of samples: 7 Soils

Date samples received: 24/05M0

Date completed instructions received: 24/05/10

Analysis Details:

Please refer to the following pages for results, methodology summary and guality 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: 31/05/10
Date of Preliminary Report: Not Issued
lssue Date: 29/05/10

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:
/Z’{wa,/z M@rg{’;ﬂ
Rhian Morgan <
Metals Supervisor
. A dagalf
JacmtﬂHurst Matt Mansfield
Laboyftory Manager Approved Signatory
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Client Reference:

71529.01, VAPs Opera House

VOCs in soil
Our Reference: UNITS 41366-2
Your Reference | -memmemeseee- 206/0.8-1.0
Date Sampled [ | --eeeeeeeee- 24/05/2010
Type of sample \ Soil
Date extracted ‘ - 25/05/2010
Date analysed \ 26/05/2010
Bichlorodifluoromethane - <1.0
Chloromethane <1.0
Vinyl Chleride <1.0
<i.0
CMoroethane <1.0
Trichlorofyoromethane mg/k <1.0
1,1-Dichidroethene | % <1.0
trans-1,2-dichljroethene <1.0
1,1-dichloroetgane <1.0

cis-1,2-dichloroetyene
bromochlorometha
chloroform
2,2-dichloropropane
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichioropropene
Cyclohexane
carbon tetrachloride
Benzene
dibromomethane
1,2-dichloropropane
trichloroethene
bromodichloromethane
trans-1,3-dichloropropene
cis-1,3-dichloropropene
1,1,2-trichloroethane
Toluene
1,3-dichloropropane
dibromechloromethane
1,2-dibromoethane
tetrachloroethene
1,1,1,2-tetrachloroethane
chlorobenzene
Ethylbenzene
bromoform
m+p-xylene
styrene
1,1,2,2-tetrachloroethane

<1.0
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Client Reference:

VOCs in soil
Our Reference: 41366-2
Your Reference 208/0.8-1.0
Date Sampled e 2410512010
Type of sample Soil
o-Xylene <1.0
1,2\3-trichloropropane <1.0
<1.0
<1.0
<1.0

1,3,5-trimethyl benzexe
tert-butyl benzene
1,2 4-trimethyl benzene
1,3-dichlorobenzene
sec-hutyl benzene
1,4-dichlorobenzene
4-isopropyltoluene
1,2-dichlorobenzene
n-butyl benzene
1,2-dibromo-3-chioropropane
1,2 4-trichlorobenzene
hexachlorobutadiene
1,2,3-trichlorobenzene
Surrogate Dibromofluoromeatha
Surregate aaa-Trifluoroteluene
Surrogate Toluene-ds
Surrogate 4-Bromofluorobenzene

<1.0
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Client Reference:

71529.01, VAPs Opera House

vTPH & BTEX in Soil
Our Reference: UNITS 41366-1 41366-2 41366-3 41366-4 41366-6
Your Reference | ceeemerenees 206/0.4-0.5 206/0.8-1.0 206M1.,1-1.2 BD1240510 Trip Spike
Date Sampled @ | eessemeeeees 24/05/2010 24/05/2040 24/05/2010 24/05/2010 24/05/2010
Type of sample Sail Soilo\ Sail Soil Sail
Date extracted - 25/5/10 25/5M10 \ 25/510 25/5M0 25/5M0
Date analysed 26/5/10 26/5M0 261510 26/5/10 26/5/10
vIPHCs - Co <25 <25 <25 <25 (NA]
Benzene <0.5 <0.5 <0.5 100%
Toluene <0.5 <0.5 <0.5 122%
Ethylbenzene <1.0 <10 <1.0 104%
m+p-xylene <2.0 \\JOP‘ <2.0 104%
0-Xylene <1.0 <1.0 <1.0 <1.0 104%
Surrogate aaa-Trifluorotoluene % \ 119 101 \ 99 109
vTPH & BTEX in Soil
Our Reference: UNITS
Your Reference B
Date Sampled @ | -meeemee—-
Type of sample
Date extracted - 25/5M10
Date analysed - 26/5/10
Benzene mg'kg <0.5
Toluene mg/kg <0.5
Ethylbenzene mg/kg <1.0
m+p-xylene mafky <2.0
o-Xylene mg/kg <1.0
Surrogate aaa-Trifluorotoluene % 86
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Client Reference:

71529.01, VAPs Opera House

sTPH in Seil (C10-C36)
Qur Reference: UNITS 41 3‘6\6%\ 41366-2 41366-3 41366-4
Your Reference | erereeeeroee- 206/0.4-07 206/0.8-1.0 208/M1.1-1.2 BD1240510

Date Sampled @ | ereeeeeeeees 2410512010 /2010 241052010 24/05/2010

Type of sample Soil Soil Soil Soil
Date extracted - 25/05/2010 25i0513010 ‘;5 10 25/05/2010
Date analysed - 2505, 25/05/M “{\5!05/201 o 5/05/2010
TPHC1o- G4 mg/kg <50 \\‘*<&Q\\\\ <50 “\&\:3&\\\
TPH C15 - C2s ma/kg <100 <100 <100 <100
TPH C29 - C36 mg/kg <100 <100 \’DO\ <100

Surrogate o-Terpheny| % 92 101 103 \ 05
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Client Reference:

71529.01, VAPs Opera House

PAHSs in Sail
Our Reference: UNITS 41366-1 41366-2 41366-3 41366-4
Your Reference e 2@{5{;3.4-0.5 206/0.8-1.0 206/1.1-1.2 BD1240510
Date Sampled | e 24/05{2010 24/05/2010 2410512010 24/05/2010
Type of sample S:& Soil Soil Soil
Date extracted - 2515110 B 2515110 251510 2515110
Date analysed .- 26/5/10 20%G{10 26/510 26/5M10
Naphthalene \\\\ <0.1 <0.1 <0.1 <01
Acenaphthylene =0.1 <0.1 <0.1 <0.1
Acenaphthene <0.1 \l R A <0.1
Fluorene <0.1 ‘ 0. <0.1 <0.1
Phenanthrene g 0.7 1.5 0.7
Anthracene <0.1 0.1 0.3 .
Fluoranthene 0.1 1.0 1.9 1.3
Pyrena 0.1 1 1.9 1.3
Benzo(a}anthracene ma/kg <0.1 0.5 0.9 0.6
Chrysene mg/kg 0.1 0.6 1.0 0.7
Benzo(b+k)fluoranthene mavkg <0,2 0.8 4 1.1
Benzo{a)pyrene ma'kg 0.07 06 1 0.7
Indeno{1,2,3-c,d)pyrene mg/kg <0.1 03 0.5 \0.4
Dibenzo{a,h)anthracene ma/kg <0.1 <0.1 <0.1 0.1
Benzo(g,h.i}perylene mglkg <0.1 03 0.5 04
Surrogate p-Terphenyl-di4 % 77 79 80 86

Envirolab Reference:
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Client Reference:

71529.01, VAPs Opera House

Organachlorine Pesticides in soil

Our Reference: 41366-1 41366-2
Your Reference 206/0.4-0.5 206/0.8-1.0
Date Sampled 24{05/2010 24/05/2010
Type of sample Soil Soil
Date exiracted - 24/05/2010 2410512010
Date - 26/05/2010 26/05/2010
<0.1 <0.1
alpha-BHC <0.1
gamma-BHC <0.1
beta-BHC <0.1
Heptachlor <01
delta-BHC <01
Aldrin <0.1
Heptachlor Epoxide <0.1 =0.1
gamma-Chlordane LY
alpha-chlordane <0.1
Endosulfan | <0.1
pp-DDE <0.1
Dieldrin <0.1
Endrin <0.1
pp-DDD <0.1
Endosulfan il <0.1
pp-DDT <0.1
Endrin Aldehyde <0.1
Endosulfan Sulphate mg/kg <0.1 <Q.1
Methoxychlor ma'kg <0.1 Al
Surrogate TCLMX % 104 100

Envirolab Reference: 41366
Revision No: R 00
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Client Reference: 71529.01, VAPs Opera House

PCBs in Soil
Qur Reference:
Your Reference

413661 41366-2
206/0.4-0.5 206/0.8-1.0

Date Sampled 24/05/2010 24/05/2010
Tybe of sample Sail Soil
ﬁ\ \\
Date ex

- 24/05M 24/05/2010
Date analysed - \R/osfzm 0 26/05/2010
Arachlor 1016 mg <0.1

Arochlor 1221* malkg <0.1
Arochlor 1232 g <0.1 <0.1 N
Arochlor 1242 ma/kg <(.1 <0.1
Arochlor 1248 ma/kg 50.1 <0.1
Arochlor 1254 ma/kg <0.1 <0.1
Arachlor 1260 ma/kg <0.1 I <01
Surrogate TCLVX % 104 100
Envirolab Reference: 41366 A Page 8 of 24
Revision No: R 00 NATA
N
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Client Reference: 71529.01, VAPs Opera House

Total Phenolics in Soit N

Our Referen M\ 41366-2
206/0.4-0° 206/0,8-1.0

410512010 12010

LN | s

Your Reference
Date Sampled
Type of sample

Date extracted - /2010 25/5/2010
Date analysed - 2515120 \25/5/201 0
Total Phenolics (as Phenal) mg/kg <5.0 <5.0

Envirolab Reference: 41366 &
Revision No: R 00 NATA
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Client Reference:

71529.01, VAPs Opera House

sPOCAS
Our Reference: UNITS 41366-5
Your Reference | seeeeeeeeeee 206M1.0
Date Sampled @ ] semeeeeeeees 240512010
Type of sample Soil
Date prepared - 2515010
Date analysed - 2515110
PH kel pH units 9.2
TAA pH 6.5 moles <5
H it
s-TAA pH 6.5 %wiw S <0.01
pH ox pH units 7.2
TPApPHB.5 moles <5.0
H 1t
s-TPApHB.5 Y%wiw S <0.01
TSApH6.5 moles <50
H' 1t
5-TSApHBE.5 Y%ewlw S <0.01
ANCe % CaCOs 0.4
a-ANCE moles 80
Hit
$-ANCe Yowlw 8 0.13
S« %wiw S 0.014
Sp Y%wiw 0.014
Spos Y%owiw <(.005
a-SPos males <5.0
H* 1t
Caxel Yowiw 0.13
Cap %wiw 0.16
Caa Yowlw 0.038
Mawc! Y%wlw 0.022
Mgp Yow/w 0.036
Mga Y%wiw 0.013
SRAS Yowlw <0.0056
SHei Y%wiw S 0.008
Snas Yowiw 8 <0.005
a-Snas moles <5
H it
$-SNAS Ywiw S <0.01
a-Net Acidity moles <10
H#t
Liming rate kg <0.75
CaCOaft
a-Net Acidity without ANCE moles <10
Hit
Liming rate without ANCE kg <0.75
CaCOQait

Envirolab Reference; 41366
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Client Reference:

71529.01, VAPs Opera House

Acid Extractable metals in soil

41366-

Our Reference: UNITS 41366-2 41366-3 41366-4
Your Reference | =seseeeeeeee- 206/0.4-0.5 M 206/1.1-1.2 801240510
Date Sampled | weeeeeees 24/05/2010 | 24/05/20 24/05/2010 | 24/05/2010
Type Soil Sail \Gml\ Soil
Date digested \ - 26/05/10 26/05/10 26/05/10\‘ /05/10
Date analysed - 26/05/10 20/ 26/05/10 \iﬁﬂ']\
Arsenic % <4 <4 5 <4
Cadmium ma/kg \\ <0.5 <05 <05
Chramium mg/kg 7 8 32 7
Copper ma’kg 22 33 50 38
Lead mg/kg 41 65 130
Mercury mg/kg 0.1 0.3 0.4 w
Nickel mafkg 5 19 16 16
Zinc mag/kg 31 78 100 110

Envirolab Reference:

Revision No:
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Client Reference;

71529.01, VAPs Opera House

Moisture
Our Reference: UNITS 41366-1 41366-2 41366-3 41366-4 41366-7
Your Reference | seemememaeee- 206/0.4-0.5 206/0.8-1.0 206/1.1-1.2 BD1240510 Trip Blank
Date Sampled R e 24/05/2010 24/05/2010 24/05/2010 24/05/2010 24/05/2010
Type of sample Soil Soil Soil Sail Soil
Date prepared - 25/5M10 25/5M10 25/510 2515110 255110
Date analysed - 25/5/10 2515110 25/5/10 2515010 255110
Moisture % 7.1 9.3 8.7 8.6 21

Envirolah Reference:
Revision No:

41366
R 00
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Client Reference:

71529.01, VAPs Opera House

Asbestos ID - soils
Qur Reference:
Your Reference

Datg Sampled
Type o ple

B

~

N\ S0l

413661 41366-2
206/0.4-0.5 206/0.8-1.0
24/05/2010 24/05/2010

Soil

Date analysed - ?\ 27/5/%\ 2745110
Sample Description N

Asbestos 1D in soil

' Approx 20g

Sandy Sail i
= No asbestos No asbestos

found at found at
i reporting limit
of 0.1g/kg
Trace Analysis - Respirable espirable
fibres not fibtes, not
detected detected
Envirolab Reference: 41366
Revision No: R 00 NATA
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Client Reference: 71529.01, VAPs Opera House

Method D Methodelogy Summary
GC.14 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Water samples are analysed directly by purge and trap GC-MS.

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC-6 Soil samples are extracted with dichloromethanefacetone and waters with dichioromethane and analysed by
GC-ECD.

LAB.30 Total Phenolics - determined calorimetrically following disitillation.

LAB.64 sPOCAS determined using titrimetric and ICP-AES techniques. Based on Acid Sulfate Soils Laboratory

Methods Guidelines, Version 2.1 - June 2004.

Metals.20 Deterrnination of various metals by ICP-AES.
ICP-AES
Metals.21 Determination of Mercury by Cold Vapour AAS.
CV-AAS
LAB.8§ Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
AS54964-2004 Ashestos 1D - Qualitative identification of asbestos type fibres in bulk samples using Polarised Light

Microscopy and Dispersion Staining Techniques.

Envirolab Reference: 41366 :
Revision No: R 00
NATA
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PGL METHOD Blank Duplicate Sm# |Duplicate resuits Spike Sm# Spike %
Recovery
VOCs in soil Base ll Duplicate Il %RPD
Date extracted - 25/0542 41366-2 25/05/2010 || 25/05/2010 LCS-4 25/05/2010
010
Date analysed - 26/05/2 41366-2 26/05/2010§| 26/05/2010 LCS5-4 2610572010
010
Dichloradiflucromethane mg/kg 1 GC.14 <1.0 41366-2 <1.0(] <1.0 [NR] [NR}
Chloromethane mg/kg 1 GC.14 <1.0 41366-2 <1.0|<1.0 INR] [NR]
Vinyl Chloride mg/kg 1 GC.14 <1.0 41366-2 <1.0]<1.0 [NR] iNR]
Bromomethane mg/kg 1 GC.14 <1.0 41366-2 <1.0]}{ <1.0 [NR1 [NR}
Chlcroethane mg/kg 1 GC.14 <1.0 41366-2 <1.0 <1.0 [NR] [NR]
Trichlorofluoromethane mglkg 1 GC.14 <i.0 41366-2 <1.0] <1.0 [NR] [NR]
1,1-Dichloroethene my/kg 1 GC.14 <1.0 41366-2 <1.0| <10 [NR} [NR]
{rans-1,2-dichloroethene rna/ky 1 GC.14 <1.0 41366-2 <1.0] <1.0 iNR] [NR]
1,1-dichloroethane maikg 1 GC.14 <1.0 41366-2 <1.0]<1.0 LCS-4 91%
cis-1,2-dichloroethens mgfkg 1 GC.14 <1.0 41366-2 <1.0||<1.0 [NR] [NR]
bromochloremethang mg/kg 1 GC.14 <1.0 41366-2 <1.0§ <1.0 [NR] [NR]
chloroform ma/kg 1 GC.14 <1.0 41366-2 <1.0]<1.0 LCS-4 87%
2,2-dichloropropane mg/kg 1 GC.14 <1.0 41366-2 <1.01<1.0 INR] INR]
1,2-dichloroethane malkg 1 GC.14 <1.0 41366-2 <1.0] «1.0 LCS-4 87%
1,1,1-trichloroethane ma/kg 1 GC.14 <1.0 41366-2 <10 <1.0 LCS-4 86%
1,1-dichloropropene mglkg 1 GC.14 <1.0 41366-2 <1.0(| <1.0 [NR] [NR]
Cyclohexane mgfkg 1 GC.14 <1.0 413686-2 <1.0]<1.0 [NR] [NR]
carbon tetrachloride mg/kg 1 GC.14 <1.0 41366-2 <1.0({<1.0 INR] [NR]
Benzene ma/kg 0.5 GC.14 <0.5 41366-2 <0.5 || <0.5 [NR] [NR}
dibromomethane myg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR) [NR]
1,2-dichloropropane mgrkg 1 GC.14 <1.0 41366-2 <1.0|j<1.0 INR] [NR]
trichloroethene mg/kg 1 GC.14 <1.0 41366-2 <1.01<1.0 LCS-4 7%
bromodichloromethane mafkg 1 GC.14 <1.0 41366-2 <1.0|l<1.0 LCS-4 T1%
trans-1,3-dichloropropen mag/kg 1 GC.14 <1.0 41366-2 <1.0(]<1.0 [NR] [NR]
e
cis-1,3-dichloropropene mg/kg H GC.14 <10 41366-2 <1.0|[ <10 [NR] [NR]
1.1,2-trichloroethane mg/ky 1 GC.14 <1.0 41366-2 <1.0(] <1.0 [NR] [NR}
Toluene mg/kg 0.5 GC.14 <Q.5 41366-2 <0.5 || <0.5 [NR] iNR]
1,3-dichloropropane malka 1 GC.14 <1.0 41366-2 <1.0]1<1.0 [NR] [NR]
dibromochloromethane ma'kg 1 GC.14 <1.0 41366-2 <1.0§ <1.0 LS4 T4%
1,2-dibremoethane mg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR] [NR]
tetrachloroethene mg/kg 1 GC.14 <i.0 41366-2 <1.0(}<1.0 LCS-4 80%
1,1,1,2-tetrachloroethan mg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR] NR]
e
chiorobenzene mg/kg 1 GC.14 <1.0 41366-2 <1.0(]<1.0 [NR] [NR]
Ethylbenzene mafkg 1 GC.14 <1.0 41366-2 <1.0]<1.0 [NR] [NR]
bremofarm mg/kg 1 GC.14 <1.0 41366-2 <1.0<1.0 [NR] [NR]
m+p-xylene mglkg 2 GC.14 <2.0 41366-2 <2.04 <2.0 [NR] [NR]
styrene ma/kg i GC.14 <1.0 41368-2 <1.0] <1.0 [NR] [NR]
1,1,2,2-tetrachloroethan mg'kg 1 GC.14 <1.0 41366-2 <1.0]]<1.0 [NR] INR]
e
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate results Spike Smat Spike %
Recovery
VOCs in soil Base |l Duplicate I % RPD
o-Xylene mg/kg 1 GC.14 <1.0 41366-2 <1.0|<1.0 [NR] [NR]
1,2,3-trichleropropane mglkg 1 GC.14 <1.0 41366-2 <1.0[{<1.0 [NR] [NR]
isopropylbenzene mafkg 1 GC.14 <1.0 41366-2 <1.0(] <1.0 iNR] INR]
bromobenzene ma/kg 1 GC.14 <1.0 41366-2 <1.0] <t.0 [NR] [NR]
n-propyl benzene mg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR] [NR}
2-chlorotoluene mafkg 1 GC.14 <1.0 41366-2 <1.0]] <1.0 [NR] [NR]
4-chlorofoluene ma/kg 1 GC.14 <1.0 41366-2 <1.0§ <1.0 [NR] [NR]
1,3,5-trimethyl benzene mg/kg 1 GC.14 <1.0 41366-2 <1.0|| <1.0 [NR] [NR}
tert-butyl benzene ma/kg 1 GC.14 <1.0 41366-2 <1.0|[<1.0 INR] INR]
1,2,4-trimethyl benzene ma/kg 1 GC.14 <1.0 41366-2 <1.0(]<1.0 [NR] [NR]
1,3-dichlorobenzene mg/kg 1 GC.14 <1.0 41366-2 <1.0]| =1.0 [NR} [NR}
sec-butyl benzene mg/kg 1 GC.14 <1.0 41366-2 <1.0]|[<1.0 {NR] [NR]
1,4-dichlorobenzene mg/kg 1 GC.14 <1.0 41366-2 <1.0]] <1.0 [NR] [NR]
4-isopropyl toluene mg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR] [NR)
1,2-dichlorcbenzene ma/kg 3 GC.14 <1.0 41366-2 <10 <1.0 {NR] [NR]
n-butyl benzene mg/kg 1 GC.14 <1.0 41366-2 <1.0(]<1.0 [NRY [NR}
1,2-dibromo-3-chlorepro mg/ky 1 GC.14 <1.0 41366-2 <1.0]|=<1.0 [NR] [NR]
pane
1,2,4-trichlorobenzens mg/ka 1 GC.14 <1.0 41366-2 <1.0]f<1.0 [NR] [NR}
hexachlorobutadiene mgfkg 1 GC.14 <10 41366-2 <1.0] <1.0 iNR] [NR]
1,2,3-trichlorobenzene mg/kg 1 GC.14 <1.0 41366-2 <1.0] <1.0 [NR] [NR1
Surrogate % GC.14 88 41366-2 96|88 ||RPD: 9 LCS-4 89%
Dibromofluorometha
Surrogate % GC.14 93 41366-2 1191 112 || RPD: 6 LCSH4 98%
aaa-Trifluorotoluene
Surrogate % GC.14 90 41366-2 119]|112||RPD: & LCS+4 91%
Toluene-ds
Surrogate % GC.14 98 41366-2 98| 97 || RPD: 1 LCS4 97%
4-Bromofluorobenzene
Envirolab Reference: 41366 A Page 16 of 24
Revision No: R 00 NATA
N
TEGHNICAL

COMPETENCE



Client Reference: 71529.01, VAPs Opera House

QUALITY CONTROL UNITS FQL METHOD Blank Duplicate Sm# | Cuplicate results Spike Smi# Spike %
Recovery
vTPH & BTEX in Soil Base |l Duplicate | %hRFD
Date extracted - 25/5/10 41366-2 25/5/10 || 25/5110 LCS-4 261510
Date analysed - 26/5M0 413868-2 26/5/10 ]| 26/510 LCS-4 26/5M10
VTPH Cs - Co ma/kg 25 GC.16 <25 41366-2 <25 || <25 t.CS-4 98%
Benzene mgikg 0.5 GC.16 <0.5 41366-2 <0.5 || <0.5 LCS-4 96%
Toluene mg/kg 0.5 GC.16 <0.5 41366-2 <0.5 || <0.5 LCS-4 101%
Ethylbenzene mg/kg 1 GC.16 <1.0 41366-2 <1.0| <1.0 LCS-4 96%
m+p-xylene mgikg 2 GC.16 <2.0 41366-2 <2.0|]<2.0 LCS-4 98%
o-Xylene mglkg 1 GC.16 <1.0 41366-2 <1.0}<1.0 LCS-4 102%
Surrogate % GC.16 93 41366-2 119]| 112 || RPD: 6 LCS4 111%
aaa-Triflucrotoluene
QUALITY CONTROL UNITS PAL METHOD Blank Duplicate Sm# | Duplicate results Spike Srrd Spike %
Recovery
sTPH in Soil (C10-C36) Base Il Duplicate Il % RPD
Date extracted - 25/05/2 41366-2 25/05/2010 {| 25/05/2010 LCS-4 25/05/2010
010
Date analysed - 25/05/2 41366-2 25/05/2010 || 25/05/2010 LCS-4 25/05/2010
010
TPHC1- C14 mg/kg 50 GC.3 <50 41366-2 <50 || <50 LCS-4 89%
TPHC15- Gz mg/kg 100 GC.3 <100 41366-2 <100 || <100 LCS-4 99%
TPH C2¢ - C3a mglkg 100 GC.3 <100 41366-2 <100 || <100 LCS-4 87%
Surrogate % GC.3 94 41366-2 1011|100 || RPD: 1 LCS-4 103%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulis Spike Smit Spike %
Recovery
PAHs In Soil Base |l Duplicate 11 %RPD
Date extracted - 25/5110 41366-2 25/5/10 || 25/5/10 LCS-5 25/5/10
Date analysed - 26/5M10 41366-2 26/5/M0 || 26/5/10 LCS-5 26/510
Naphthalene mg/kg 0.1 GC.12 <0.1 41366-2 <0.11 <0.1 LCS-5 87%
subset
Acenaphthylene mg/ky 0.1 - GCA2 <0.1 41366-2 <0.1 || <0.1 [NR] [NR]
subset
Acenaphthene ma/kg 0.1 GC.12 <0.1 41366-2 <0.1[ <0.1 [NR] [NR]
subset
Fluorene mglkg 0.1 GC.12 <0.1 41366-2 <0.1§ <0.1 L.CS-5 95%
subset
Phenanthrene mg/kg 0.1 GC.12 <0.1 41366-2 0.7 0.6 || RPD: 15 LCS-5 95%
subset
Anthracene mglkg 0.1 GC.12 <0.1 41366-2 0.1]]0.1||RPD: 0 INR] [NR]
subset
Fluoranthene mafkg 0.1 GC.12 <0.1 41366-2 1.0] 1.0() RPD: ¢ LCS-5 88%
subset
Pyrene ma/kg 0.1 GC.12 <0.1 41366-2 1.1)|1.1||RPD: 0 LCS-5 99%
subset
Benzo(a)anthracene mg/kg 0.1 GC.12 <0,1 41366-2 0.5]]0.6|| RPD: 18 INR] [NR]
subset
Envirolab Reference: 41366 PaN Page 17 of 24
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
PAHs in Soil Base |l Duplicate Il %6RPD
Chrysene mglkg 0.1 GC.12 <0.1 41366-2 0.6§0.6||RPD: D LCS-5 102%
subset
Benzao({b+k)fluoranthene mg/kg 0.2 GC.12 <0.2 41366-2 0.3]0.9||RPD: 12 [NR] [NR]
subset
Benzo(a)pyrene mag/kg 0.05 GC.12 <0.05 41366-2 0.6 0.7 ]| RPD: 15 LCS-5 105%
subset
Indeno(1,2,3-c,d)pyrene mgfkg 0.1 GC.12 <0.1 41366-2 0.3]) 0.4 |} RPD: 29 iNR] [NR)
subset
Cibenzo(a,h)anthracene mglkg 0.1 GC.12 <0.1 41366-2 <0.1] 0.1 [NR] [NR]
subset
Benzo(g,h,i}perylene ma/kg 0.1 GC.12 <0.1 413686-2 0.3] 0.5||RPD: 50 [NR] NR]
subset
Surrogate % GC.12 96 41366-2 79]|83||RPD: 5 LCS-5 100%
p-Terphenyl-di4 subset
QUALITY CONTROL UNITS PQL NMETHOD Blank Duplicate Smé# | Duplicate results Spike Smi# Spike %
Recovery
Crganochlorine Base Il Duplicate Il %RPD
Pesticides in soil
Date extracted - 24/05/2 41366-2 24/05/2010 |) 24/05/2010 LCS-1 241052010
010
Date analysed - 26/05/2 41366-2 26/05/2010 || 26/05/2010 LCS-1 26/05/2010
010
HCB mg/kg 0.1 GC-5 <(.1 41366-2 <0.1]] <0.1 [NR} [NR]
alpha-BHC mg/kg 0.1 GC-5 <0.1 41366-2 <0,1]| <0.1 LCS-1 107%
gamma-BHC mg'kg 0.1 GC-5 <0.1 41366-2 <0.1]] <0.1 {NR] fNR]
beta-BHC maikg 0.1 GC-5 <0.1 41366-2 <0.1] <01 LCS-1 100%
Heptachlor ma/kg 0.1 GC-5 <Q.1 41366-2 <0.1]] <0.1 LCS-1 92%
delta-BHC mgikg 0.1 GC-5 <0.1 41366-2 <0.1 |f <0.1 INR] [NR]
Aldrin mgky 0.1 GC-5 <0.1 41366-2 <0.1] <0.1 LCcs-1 105%
Heptachlor Epoxide mekg 0.1 GC-5 <0.1 41366-2 <0.1]| <0.1 LCS-1 104%
gamma-Chlordane mg'ka 0.1 GC-5 <0.1 41366-2 <0.1 || <0.1 INR] INR]
alpha-chlordane mg/kg 0.1 GC-5 <0.1 41366-2 <0,1(]<0.1 [NR] [NR]
Endosulfan | mgikg 0.1 GC-5 <0.1 41366-2 <0,1]] <0.1 INR] [NR]
pp-DDE mg/kg 0.1 GC-5 <0.1 41366-2 <0,1| <0.1 LCS8A1 99%
Dieldrin mg/kg 0.1 GC-5 <0.1 41366-2 <(.1]| <0.1 LCs-1 104%
Endrin ma/kg 0.1 GC-5 <0.1 41366-2 <0.1]| <0.1 LCS-1 94%
pp-CDD mgikg 0.1 GC-5 <Q.1 41366-2 <0.1 ] <0.1 LCS-1 95%
Endosulfan Ii ma'kg 0.1 GC-5 <0.1 41366-2 <0.1]| <0.1 [NR] [NR]
pp-DDT mg/kg 0.1 GC-5 <0.1 41366-2 <0.11] <0.1 [NR] INR]
Endrin Aldehyde mg/kg 0.1 GC-5 <0.1 41366-2 <0.1 | <0.1 [NR] [NR]
Endosulfan Sulphate mgikg 0.1 GC-5 <0.1 41366-2 <0.1]] <0.1 L CS-1 94%
Methoxychlor mg/kg 01 GC-5 <0.1 41366-2 <0.1]| <0.1 [NR} INR]
Surrogate TCLMX % GC-5 97 41366-2 100 98 || RPD: 2 LCS-1 99%
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
PCBs in Soil Base Il Duplicate 1% RPD
Date exfracted - 24/05/2 41366-2 24/05/2010 | 24/05/2010 LCS-1 241052010
010
Date analysed - 26/05/2 41366-2 26/05/2010 || 26/05/2010 LCS-1 26/05/2010
010
Arachlor 1016 malkg 0.1 GC-6 <0.1 41366-2 <0.1]] <0.1 [NR] [NR]
Arochler 1221* malkg 0.1 GC-6 <0.1 41366-2 <01 [ <0.1 [NR] NR]
Arochlor 1232 mgfkg 0.1 GC-6 <0.1 41366-2 <0,1] <0.1 [NR] [NR]
Arochior 1242 mg/kg 0.1 GC-6 <0.1 41366-2 <01 <0.1 iNR] [NR]
Arochlor 1248 mg/kg 0.1 GC-6 <0.1 41366-2 <0.1]] <0.1 [NR] NR]
Arochlor 1254 mgrkg 0.1 GC-6 <0.1 41366-2 <0.1]{<0.1 LC3-1 99%
Arochlor 1260 mglkg 0.1 GC-6 <0.1 41366-2 <0.1]] <0.1 [NR] [NR]
Surrogate TCLMX % GC-8 a7 41366-2 1004 98 || RPD: 2 LCS-1 99%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resuits Spike Smi# Spike %
Recovery
Total Phenolics in Soil Base il Duplicate Il %A RPD
Date extracted - 25/5/20 41366-1 25{5/2010 ] 25/5/2010 LCS-2 25/5/2010
10
Date analysed - 25/5120 41356-1 25/5/2010 || 25/5/2010 LCS-2 25i5/2010
10
Total Phenolics (as mg/kg 5 LAB.30 <5.0 41366-1 <5.01] <5.0 LCs-2 95%
Phenol)
QUALITY CONTROL UNITS PGL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
sPOCAS Base |l Duplicate Il %eRPD
Date prepared - 25/5110 INT] [NT] LCS 2515110
Date analysed - 25/5/10 [NT] [NT] LCS 255110
pH ket pH units LAB.64 53 [NT] [NT] LCS 101%
TAApH 6.5 moles 5 LAB.684 <5 [NT] [NT] LCS 99%
H' 1t
s-TAApPH 6.5 %wiw 0.01 LAB.64 <0.01 [NT] INT} LCS 97%
)
pH 0x pH units LAB.64 4,2 [NT] [NT] LCS 107%
TPApH 6.5 moles 5 LAB.64 <50 [NT] [NT] LCsS 95%
H'#t
s-TPApPH 6.5 Yowiw 0.01 LAB.64 <0.01 [NT] INT] LCS 5%
5
TSApHB.5 moles 5 LAB.64 <5.0 NT} [NT] LCS 94%
H' it
s-TSApH 6.5 Yowiw 0.01 LAB.64 <0.01 [NT] INT) LCS 93%
s
ANCE % 0.05 LAB.64 <0.05 [NT] [NT] {INR] INR]
CaCQs
a-ANCE moles 5 LAB.B4 <5 [NT] [NT] [NR] INR]
HAH
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
sPOCAS Base Il Duplicate | %RPD
s-ANCE %wiw 0.05 LAB.64 <0.05 (NT3 iNT] INR] iNR]
5
Sl Y%wiw 0.005 LAB.B4 <0.005 [NT] [NT) LCS 111%
3
Sp Yowlw 0.005 LAB.6B4 <0.005 [NT] [NT] LCS 100%
Sros Yow/w 0.005 LAB.64 <0.005 [NT] [NT] LCS 97%
a-Spos moles 5 LAB.64 <5.0 NT] [NT] LCS 98%
H*it
Cakel Yowiw 0.005 LAB.64 <0.005 [NT1 [NT) LCS 93%
Car Y%w/w 0.005 LAB.64 <0.005 [NT] [NT) LCS 78%
Can Y%ow/w 0.005 LAB.64 <0.005 [NT] [NT] [NR] INR)
Mgic! Yow/w 0.005 LAB.64 <0.005 [NT] [NT] LCS 91%
Mgp Y%w/w 0.005 LAB.B4 <0.005 [NT] [NT] LCS 95%
Mga Ywiw £.005 LAB.64 <0.005 INT] [NT] [NR] INR]
SRAS Yew/w 0.005 LAB.64 <0.005 [NT} [NT) INR] [NR]
SHei Y%wiw 0,005 LAB.64 <0.005 [NTY [NT] LCS 89%
S
Shas %wiw 0.005 LAB.B4 <0.005 [NT] NT] NR] (NR]
s
a-SNas moles 5 LAB.64 <5 [NT] [NT] [NR] [NR]
H'1
5-SNAS %wiw .01 |.AB.G4 <0.01 [NT} INT] [NR] [NR]
S
a-Net Acidity meles 10 LAB.64 <10 [NT] [NT] LCS 96%
H#
Liming rate kg 0.75 LAB.64 <0.75 [NT] [NT] LCS 96%
CaCOs
it
a-Net Acidity without moles 10 LAB.B4 <10 [NT] [NT] [NR] [NR]
ANCE H' it
Liming rate without kg 0.75 LAB.64 <0.75 INT] [NT] [NR] INR]
ANCE CaCQ0s
n
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
Acid Extractable metals Base Il Duplicate | %4RPD
in soil
Date digested - 26/051 41366-2 26/05/10 || 26/05/10 LCS-1 261050
0
Date analysed - 26/05/1 41366-2 26/05/10 || 26/05/10 LCS1 26/05/10
0
Arsenic mg/kg 4 Metals.20 <4 41366-2 <4 || <4 .CS-1 100%
ICP-AES
Cadmium mgikg 0.5 Metals.20 <0.5 41366-2 <0.5| <0.5 LCS-1 105%
ICP-AES
Chromium mg/kg 1 Metals.20 <1 41366-2 88| RPD:OQ LCS-1 106%
ICP-AES
Copper mg/kg 1 Metals.20 <1 41366-2 33|31 ||RPD: & LCS-1 110%
ICP-AES
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Sm# | Duplicate resuits Spike Smi# Spike %
Recovery
Acid Extractable metals Base Il Duplicate | %6 RPD
in soil
Lead markg 1 Metals.20 <1 41366-2 65169 || RPD: 6 LCS-1 101%
ICP-AES
Mercury mgikg 0.1 Metals.21 <0.1 41366-2 0.3]|0.3||RP: O LCS-1 91%
CV-AAS
Nickel mg/kg 1 Metals. 20 <1 41366-2 191 12| RPD: 45 LCS-1 108%
ICP-AES
Zinc ma/kg 1 Metals.20 <1 41366-2 78| 83 || RPD: 6 LCS-1 106%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank
Mofisture
Date prepared - 25/5/10
Date analysed - 25/5M10
Moisture % 0.1 LAB.2 <0.10
QUALITY CONTROL UNITS PQL METHOD Blank
Asbestos ID - soils
Date analysed - [NTj
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
sTPH in Soil {C10-C36} Base + Duplicate + %RPD
Date extracted - [NT] [NT] 41366-1 25/05/2040
Date analysed - INT] [NT] 41366-1 25/05/2010
TPH Cio - C1a ma/kg [NT] INT} 41366-1 82%
TPH Cts - Cas mg/kg INT] [NT] 41366-1 102%
TPH Cz9 - Cas mgfkg [NT] [NT] 41366-1 97%
Surrogate o-Terphenyl % [NT] [NT] 41366-1 106%
QUALITY CONTROL UNITS Dup. Sre# Duplicate Spike Srm# Spike % Recovery
PAHSs in Soil Base + Duplicate + %RPD
Date extracted - [NT] [NT] 41366-1 25/5M10
Date analysed - [NT] [NT] 41366-1 26/510
Naphthalene mg/kg [NT] [NT] 41366-1 86%
Acenaphthyliene mglkg INT] [NT] [NR] [NR]
Acenaphthene mg/kg INT] {NT] NRI [NR]
Fluorene mglkg [NT] [NT] 41366-1 91%
Phenanthrene mg/kg [NT] [NT] 41366-1 90%
Anthracene gy [NT} [NT} INR] [NR}
Flucranthene ma'ka [NT] [NT] 41366-1 92%
Pyrene ma/kg INT] [NT) 41366-1 100%
Benzo{a}anthracene ma/kg [NT] [NT] [NR] INR]
Chrysene mgfkg [NT] [NT] 41366-1 97%
Benzo(b+kHlucranthene mg/kg [NT} [NT] [NR] INR]
Benzo{a)pyrene my'ka [NT] [INT} 41366-1 101%
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Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Smi# Spike % Recovery
PAHSs in Soil Base + Duplicate + %RPD
Indeno(1,2,3-c,d)pyrene mg/kg [NT} [NT] [NR] [NR]
Dibenzo(a,hyanthracene mgfkg [NT] [NT] INR] [NR]
Benzo(g,h,i)perylene mg/kg [NT] [NT) [NR1 [NR]
Surrogate % [NT] [NT] 41366-1 79%
p-Terphenyl-d4
QUALITY CONTROL UNITS Dup. Srri# Duplicate Spike Sm# Spike % Recovery
Crganochloring Pesticides Base + Duplicate + %RPD
in soil
Date extracied - [NT INT] 41366-1 24/05/2010
Date analysed - [NT] [NT] 41366-1 26/05/2010
HCB ma/kg [NT] (NT) [NR] [NR]
alpha-BHC mg/kg [NT] NT) 41366-1 1%
gamma-BHC mg/kg [NT] [NT] [NR] [NR}
beta-BHC mg/kg INT] INT] 41366-1 99%
Heptachlor mg/kg {NT] [NT] 41366-1 86%
delta-BHC mglkg [NT] INT [NR] INR]
Aldrin mgfkgy [NT] [NT] 41366-1 106%
Heptachlor Epoxide ma/kg {NT] [NT] 41366-1 103%
gamma-Chlordane ma/kg [NT] [NT] [NR] [NR]
alpha-chlordane mg/kg [NT) [NT] [NR] [NR]
Endosuifan | ma/kg [NT) [NT] INR] (NS}
pp-DDE mg/kg [NT] INT] 41366-1 96%
Dieldrin mglky INT] INT] 41366-1 103%
Endrin mgfkg INT] (NT] 41366-1 86%
pp-DDD mg/kg [NT] [NT] 41366-1 91%
Endosulfan 11 mg/kg [NT] [NT)] INR} INR]
pp-DOT mglkg iNT INT] [NR] [NR]
Endrin Aldehyde mgikg [NT] [NTY [NR] [NRY
EndosulfanSulphate mgfkg [NT] [NT] 41366-1 90%
Methoxychlor markg (NT) [NT} INR] [NR]
Surrogate TCLMX % [NT] [NT] 413661 100%

Envirolab Reference:

Revision No:

41366

R 00

NATA

AV 4

ACCREDITED FOR
TECHNICAL
COMPETENCE

Page 22 of 24



Client Reference:

71529.01, VAPs Opera House

QUALITY CONTROL UNITS Bup. Smi# Duplicate Spike Smi# Spike % Recovery
PCBs in Sail Base + Duplicate + %RPD
Date extracted - [NT] [NT] 41366-1 24/05/2010
Date analysed - INT) {NT] 41366-1 26/05/2010
Arochlor 1016 mafkg [NT] [NT) [NR] [NR]
Arochlor 1221 mg/kg [NT] [NT] [NR] [NR]
Arochlor 1232 malkg INT] [NT] [NR] INR]
Arochlor 1242 ma/kg [NT] [NT} [NR] INR]
Arochlor 1248 mg/kg [NT] [NT] [NR] [NR]
Arochlor 1254 mg/kg [NTJ [NT] 41366-1 101%
Arachlor 1260 mafkg [NT] INT} [NR] [NR]
Surrogate TCLMX % [NT] [NT] 41366-1 110%
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Client Reference: 71529.01, VAPs Opera House

Report Comments:

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  PQL: Practical Quantitation 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 exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. it is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the sample batch were within laboratory acceptance criteria.

Duplicates: <56xPQL - any RPD is acceptable; >5xPQL - 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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Envirclab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2087
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

SAMPLE RECEIPT ADVICE

Client:

Douglas Partners

96 Hermitage Rd

West Ryde NSW 2114

Attention:  Kurt Plambeck

Sample log in details:

Your reference:

Envirolab Reference:

Date received:

Date results expected to be reported:

Samples received in appropriate condition for analysis:
No. of samples provided

Turnaround time requested:

Temperature on receipt

Cooling Method:

Comments:

ph: 02 9809 0666
Fax: 029809 4085

71529.01, VAPs Opera House
41366

24/05110

31/05110

YES

7 Soils
Standard
Cool

lce

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

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 99106200 fax: 02 9910 6201

email: ahie@envirolabservices.com.au or jhurst@envirolabservices.com.au
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