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ßc TONKIN ° -ASSOCIATES
o CIVIL/ STRUCTURAL / LOCAL GOVERNMENT/ ENVIRONMENTAL / BUILDING SURVEYING /TRANSPORTATION

u 55 Queen Street Adelaide South Australia 5000 / Facsimile (08) 223 5237 Telephone (08) 223 5583

97.0307 /AMDH/DI

18 April 1997

Mr Lee Morgan
Environment Protection Officer
Environment Protection Authority
GPO Box 2607
ADELAIDE SA 5001

Dear Lee

FRANKLIN STREET BUS STATION, ADELAIDE
ADVICE OF ENGAGEMENT AS ENVIRONMENTAL AUDITOR

This to inform you that I have been engaged as Environmental Auditor for the above site.
follows:

1. SITE IDENTIFICATION

The address of the site is 85 -129 Franklin Street, Adelaide, SA 5000.

enr icon-
.4t- 403

Details are as

The site comprises two parcels of land located on the eastern and western sides of Bowen Street with frontages
to Franklin Street. Each of the parcels comprises a number of allotments which are described under different
Certificates of Title as follows:

a) Eastern side of Bowen Street

CT Reference, Volume / Folio
226/124

1639/119
1663/99
1751/37
1922/48

5060/608
5317/61
5317/62
5317/63
5317/64
5317/65

Land Description
Town Acre 263
Town Acre 310
Town Acre 309
Town Acre 311
Town Acre 263

Allotment 1 in DP 32560
Allotment 12 in DP 546

Allotment 91 in FP 166443
Allotment 92 in FP 166444
Allotment 93 in FP 166445
Allotment 91 in FP 170401

T R NOMINEES PTY LTD AS TRUSTEE FORT G R UNIT TRUST TRADING AS BC TONKIN & ASSOCIATES /ACN 007 860 586

Directors: BC TONKIN AM, DIP CIVIL ENG, ASASM, HON FIE AUST, CP ENG / PK READ, BTECH, FIE AUST, CP ENG / WB HAGAN. B TECH, FIE AUST, FAITPM, CP ENG /
GR BURTON, BE, MIE AUST, CP ENG / RAH ARENS. B ENG, GRAD DIP MUN ENG, MIE AUST, CP ENG / KS SCHALK. B ENG (CIVIL), MIE AUST. CP ENG /

CB GILBERT, B ENG (CIVIL), MIE AUST, CP ENG /Associate Directors: RI WILLIAMS /AMDH HALL, MA, DIP ED, MIE AUST, CP ENG

MEMBERS OF THE ASSOCIATION OF CONSULTING ENGINEERS, AUSTRALIA



b) Western side of Bowen Street

2

B C T O N K I N & A S S O C I A T E S

CT Reference, Volume / Folio Land Description
2023/96 Town Acre 311
2128/45 Town Acre 311
2201/187 Town Acre 311
3479/180 Town Acre 261& 262
3582/78 Town Acre 261
3582/79 Town Acre 262
3582/80 Town Acre 261& 262
3841/122 LTRO Plan 546

The total area of the site is approximately 1.41 hectares.

2. NAME OF PERSON REQUESTING SITE AUDIT REPORT

Mr Matthew Adcock, the Corporation of the City of Adelaide.

3. COUNCIL AREA

The Corporation of the City of Adelaide.

4. NAME OF PRIMARY CONSULTANT

Rust PPK, contact: Mr Stuart Taylor.

5. PREVIOUS, CURRENT AND INTENDED LAND USE

Previous uses of the site have been mainly residential, with known commercial premises and small light
industries including a factory, garages, forges, stables, printing works, workshops, shops, offices, bakehouse
and a private road.

There are currently a number of passenger and freight operators on the site, including those associated with bus
transport. The Corporation of the City of Adelaide also operates two public car parks on the site.

Possible future land uses include high density residential development.

6. ANTICIPATED COMPLETION DATE

At this stage, the completion date is expected to be 30 June 1997.

I trust that this information is sufficient for your requirements at this stage.

If you have any queries or comments regarding this advice, please contact me on (08) 8223 5583.

Yours faithfully
BC TONKIN & ASSOCIATES

"`P I6"
AMD Hall, MIE Aust
Chartered Professional Engineer
Associate Director
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1.	 SUMMARY INFORMATION

This audit report has been prepared for the Franklin Street Bus Station and Car Parks, located
at 85-129 Franklin Street, Adelaide (see Location Plan, Figure 1.1). The report has been
prepared in accordance with guidelines provided in the South Australian Environment
Protection Authority (EPA) Special Bulletin No. 1, 20 October 1995, The Use of
Environmental Auditors: Contaminated Land, and the Victorian Environment Protection
Authority (VicEPA) Guidelines for Environmental Auditors Contaminated Land, Issue of
Certificates of EnvironmentalAudit, WH 91/14, May 1992.

The Site Audit Report is based on site conditions at the time of issue of the report. The
environmental auditor cannot be responsible for future activities on the site, or off site
impacts, which may result in subsequent contamination of the site.

The purpose of the Site Audit Report is to present the auditor's opinion on the environmental
condition of the site.

Summary information is set out as follows:

Name of auditor

Mr Adrian Hall of BC Tonkin & Associates

• Date of appointment as an Accredited Environmental Auditor under the
Environment Protection Authority Act, 1970, Victoria

7 January 1997

Name of person making a request for a Site Audit Report

Mr Brian Fitzpatrick, Corporation of the City of Adelaide

Address of the site being audited

85-129 Franklin Street, Adelaide

I

I
Corporation of the City ofAdelaide

I 	 Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.030711, 31 July 1997
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Part Town Acre/Plan No	 Area (m2)

Town Acre 263
	

1983.80
Town Acre 310
	

2760.50
Town Acre 309
	

83.60
Town Acre 311
	

648.80
Town Acre 263
	

986.26
Allotment 1 in DP 32560

	
580.00

Allotment 12 in DP 546
	

149.60
Allotment 91 in FP 166443

	
348.69

Allotment 92 in FP 166444
	

271.50
Allotment 93 in FP 166445

	
526.90

Allotment 91 in FP 170401
	

816.37

TOTAL	 9156.02

Part Town Acre/Plan No	 Area (m2)

Town Acre 311 260.67
Town Acre 311 257.80
Town Acre 311 259.70
Town Acres 261 & 262 1744.00
Town Acre 261 509.70
Town Acre 262 490.04
Town Acres 261 & 262 1122.90
LTRO Plan 546 340.60

TOTAL	 4985.41

2

Lands Title Information

Allotment details are as follows:

Eastern Side of Bowen Street

Certificate of Title

Volume 226, Folio 124
Volume 1639, Folio 119
Volume 1663, Folio 99
Volume 1751, Folio 37
Volume 1922, Folio 48
Volume 5060, Folio 608
Volume 5317, Folio 61
Volume 5317, Folio 62
Volume 5317, Folio 63
Volume 5317, Folio 64
Volume 5317, Folio 65

Western Side of Bowen Street

Certificate of Title

Volume 2023, Folio 96
Volume 2128, Folio 45
Volume 2201, Folio 187
Volume 3479, Folio 180
Volume 3582, Folio 78
Volume 3582, Folio 79
Volume 3582, Folio 80
Volume 3841, Folio 122

Land Use Zoning

The site is part of the F8 Franklin Street East Precinct

Names of current site owner and occupier

The Corporation of the City of Adelaide

Corporation of the City of Adelaide
Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.030711, 31 July 1997
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Documentation reviewed

Rust PPK Pty Ltd, 1997, Site History Report for the Franklin Street Bus Station, Located
at 85-129 Franklin Street, Adelaide, for the Corporation of the City of Adelaide, 6 March
1997

Rust PPK Pty Ltd, 1997, Environmental Site Assessment, Franklin Street Bus Station and
Car Parks, Adelaide, for the Corporation of the City of Adelaide, 30 June 1997

Corporation of the City ofAdelaide 	 3
Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.030711, 31 July 1997
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2.	 INTRODUCTION

I Mr Adrian Hall of BC Tonkin & Associates has been appointed by the Corporation of the
City of Adelaide to act as an environmental auditor for the Franklin Street Bus Station and

u Car Parks.

The site is described on the current Certificates of Titles as listed above. The current

I Certificates of Title show the site to be owned by the Corporation of the City of Adelaide.

I	
The site contains the following features

Eastern Side of Bowen Street

I • the Greyhound and McCafferty's Express bus terminals and canopy, on the north eastern
side of Bowen Street (referred to collectively as 'Bus Depot 1')

I • a single storey house, a private car park, a toilet block and a two storey building and
adjacent car park, all utilised by the Adelaide Central Mission, on the eastern side of

•	 Bowen Street, in the south of the site (referred to collectively as '104 Grote Street')

two bitumen sealed public car parks in the east of the site, owned and operated by the

I . Corporation of the City of Adelaide (referred to as the Grote Street Car Park and the
Franklin Street Car Park, respectively)

I Western Side of Bowen Street

• the Premier Stateline bus terminal, canopy and private car park on the north west of the
site (referred to collectively as 'Bus Depot 2')

• the Coachfreight parcel collection and drop off point, including storage shed, on the westI of the site

• 	 a bitumen sealed private car park in the south west of the site

A Site Plan, including sampling locations, is given in Figure 2.1.

I The extent of the audit is also shown on Figure 2.1. It should be noted that as no soil testing
was undertaken under the canopies, or under the floor slabs of the buildings, the extent of this

I audit has necessarily been confined to the open space areas of the site, with a total areal extent
of approximately 0.98 hectares.

I The site is surrounded by the following properties

I •
• 	 Dreamland Furniture and a disused warehouse to the east

light industrial facilities to the west
• 	 Franklin Street to the north
• 	 Andrews Street, the Grote Street Church of Christ and Grote Street to the south.

Corporation of the City of Adelaide	 4

U Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.030711, 31 July 1997
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I
Further background information on the Franklin Street Bus Station and Car Parks site is

I 	 contained in the Site History Report prepared by Rust PPK. A copy of the document is
provided in Appendix A.

I . 	Rust PPK Pty Ltd was commissioned by the Corporation of the City of Adelaide to undertake
a comprehensive environmental assessment of the Franklin Street Bus Station and Car Parks

I
site. The results of this work have been reported in the following document:

Rust PPK Pty Ltd, 1997, Environmental Site Assessment, Franklin Street Bus Station

I
. 	and Car Parks, Adelaide for the Corporation of the City of Adelaide, 30 June 1997

A copy of the above document is provided in Appendix B. The assessment report should be

I
read in conjunction with this audit.

The role of BC Tonkin & Associates in the audit of this site involved

I 0 inspections of the site
liaison with Rust PPK during their investigations

I
a assessment of the information provided in the above report.

No additional fieldwork was conducted by BC Tonkin & Associates during this audit.

I
1
I
I
I
I
I
I
I
IH

Corporation of the City ofAdelaide 	 5
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3.	 SUMMARY OF ENVIRONMENTAL SITE ASSESSMENT

3.1 Background Studies

3.1.1 Site Identification and Description

This section of the assessment carried out by Rust PPK consisted of the following
components

• site identification
• site description
• site ownership
• site topography
• local soil types
• local and regional groundwater.

Site identification and ownership have been described in Section 2.

The Rust PPK report provides comment on site topography and local soil types.

Comments on soil types and groundwater are provided in Section 3.1.3.

3.1.2 Site History

The site history section of the assessment incorporates the following elements

• historical overview
• summary of potential site contamination issues.

According to the site history prepared by Rust PPK

• from 1850 until the early 1900s the site was used generally for residential purposes, but

I 	 there were also a number of commercial premises, including a garage, forge, workshop,
bakehouse, and a private road

• from the 1920s a number of small light industries were established on the site; these
included a factory, garages, forges, stables, printing works, workshops, shops and offices

I • during the 1960s a large proportion of the residential land in the western part of the site
had been cleared, and was used as an open lot car park

I • by 1972 the Corporation of the City of Adelaide had acquired most of the land comprising
the site, except for 104 Grote Street; the land was then cleared, and by 1979 the majority

I
of the existing bus terminals and car parks had been constructed

the residences on the 104 Grote Street site were acquired by the Corporation of the City of
Adelaide in the early 1990s, and are currently used by the Adelaide Central Mission; the

I 	
Corporation of the City ofAdelaide 	 6
Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.030711, 31 July 1997
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I front part of the building at 104 Grote Street has been condemned by the Council due to
problems with rust and cracking

1 	 • between 1989 and 1995, a new terminal building was constructed on the eastern side of
Bowen Street, on what was previously either car or bus parking space.

I 3.1.3 Geology and Hydrogeology

I 	 The Rust PPK report suggests that the soil profile at the site can be expected to include in the
order of 1.0 m of surface fill, consisting of various reworked soils and building rubble.
Underlying this the profile is likely to resemble a Brown Solonised Soil Type BS

I classification. Such profiles consist of brown sandy to clayey soils with abundant earthy lime
and caicrete in the subsoil. Such soils vary from a thin layer to up to 3 m thick, and the layer

I
overlies Hindmarsh Clay.

MESA records indicate regional standing groundwater levels at depths ranging from
approximately 6 m to up to 40 m. No groundwater was encountered during the on-site

I 	 drilling programme to a maximum depth of 2.3 m.

3.1.4 Potential Site Contamination Issues

Based on information obtained from the Site History investigation, Rust PPK considered that
thefollowing potential contamination may be present on site as a result of past on-site and
adjacent activities

1 • 	 Polycyclic Aromatic Hydrocarbon (PAH) contamination from the tar based subbase
materials that may have been used beneath bitumen in the past, and from possible waste
products associated with coal fires or furnaces

I • 	 Organochiorine Pesticide (OCP) contamination from the possible use of white ant

I
treatments beneath former buildings

• 	 possible petroleum contamination from the leakage of fuel or oil from vehicles

I 0 	 possible heavy metal contamination from activities associated with a plumbing business,
forging, oxy-welding, radio and electrical companies, wrecking and auto-mechanics or

I
printing works, all of which existed on the site in the past.

I
3.2 Site Investigations

3.2.1 Soil Sampling

I Rust PPK's sampling locations were based on a nominal grid across the site, and comprised
20 boreholes (refer to Figure 2.1). Sampling locations were agreed on site between Rust PPK

I
and the auditor.

In general, 3 - 4 soil samples were collected from the top 1.0 in of the soil core, with an

I additional 1 - 3 samples recovered between 1.0 in and 2.0 m, and 1 sample below 2.0 m if the

Corporation of the City ofAdelaide 	 7

I Fran/din Street Bus Station and Car Parks
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I . 	borehole was drilled past 2.0 m. The specific sample depths were however dependent on the
soil profile at each location.

1 	 3.2.2 Soil Conditions Encountered

I. 	Rust PPK reported that the soil conditions encountered during drilling could be summarised
as follows

I fill materials

• surface layer of yellow silty sand with some gravel overlying dark brown silty clays to

I depths ranging from 0.5 in to 1.2 m
• brick fragments and cinders in 13 out of the 20 boreholes, and fragments of vesicular slag

I
were identified in one of the boreholes

natural sediments

I • calcareous silty clays with some calcareous gravel to about 2.0 m
• at some boreholes the soil became greenish brown at around 2.0 m as it became

Hindmarsh Clay.

Environmental soil monitoring borelogs are presented in Appendix D of the Rust PPK report.

I A site plan showing the approximate area of fill materials containing ash, cinders and/or slag
is contained in Appendix E of the Rust PPK report.

I 3.2.3 Laboratory Analysis Programme

A total of 22 soil samples was submitted to the primary laboratory (AGAL) for analysis. 2

I inter-laboratory duplicates were sent to the secondary laboratory (MGT) for analysis.

The samples were analysed for a range of chemical analytes, including

pH

I . heavy metals
• 	 polycyclic aromatic hydrocarbons (PAHs)
• 	 organochiorine pesticides (OCPs)

total petroleum hydrocarbons (TPH)I .

monocyclic aromatic hydrocarbons (BTEX)
polychlorinated biphenyls (PCBs), phenols, chlorinated hydrocarbons, cyanide, fluoride.

I . Table 3.1 shows the full range of soil samples taken from each borehole, and the chemical

I
analytes for each sample analysed.

In particular, 2 field duplicate samples and the 2 inter-laboratory duplicate samples were

I
analysed for the full Victorian EPA screen.

The primary laboratory was Australian Government Analytical Laboratories (AGAL).

I
Corporation of the City ofAdelaide 	 8

I Franklin Street Bus Station and Car Parks
Site Audit Report, No. 97.0307/1, 31 July 1997







I
BC Tonkin & Associates

The secondary laboratory was MGT Environmental Consulting Pty Ltd (MGT).

I Both laboratories are NATA certified for all the nominated soil analyses.

I
3.2.4 Field Observations and Headspace Analysis

Rust PPK have advised that during the drilling and sampling programme, headspace testing

I 
was undertaken on soil from various depths at the majority of the boreholes drilled. A second
set of between 2 and 5 samples was collected from each borehole, and transferred to labelled,
resealable plastic bags. These samples were then left for approximately 20 minutes before the

I

	

	
headspace analysis was undertaken, to determine the presence of volatile organic
hydrocarbons, using a photoionisation detector (PID).

I
Due to operational difficulties with the PID during the sampling programme, PID readings
were not taken at every borehole.

I
Rust PPK advised that the concentrations of VOCs detected by the PID were generally quite
low (< 20 ppm); however, where the concentrations detected were elevated (e.g. > 50 ppm),
the soil sample from around that depth was analysed for TPHIBTEX.

I No visible or olfactory evidence of hydrocarbon contamination was recorded within the
or subsurface soils at any of the boreholes.

I
surface

3.2.5 Assessment Criteria

I For the purpose of assessing potential long term human health risks, Rust PPK adopted the
SAHC (1993) Health Investigation Levels as the initial investigation levels.

For the purpose of assessing potential environmental risks, 	 Rust	 PPK adopted the
ANZECC/NH&MRC (1992) Environmental Investigation Levels as the initial investigation

I
levels.

As a preliminary aid in the evaluation of site specific health based risk analysis, the SAHC

1 (1996) Proposed Health Based Soil Guidelines were used as reference criteria.

For the purpose of the preliminary contamination assessment, the criteria nominated within

I SAHC (1993) and ANZECC/NH&MRC (1992) were referenced as the primary assessment
criteria.

I For the purpose of the preliminary health risk assessment, the SAHC (1996) Proposed Health
Based Soil Guidelines Exposure Settings D (residential with restricted soil access) and F

I
. (commercial/industrial) were used as the reference criteria.

In the case of analytes not covered by the nominated criteria, the Dutch Investigation and
Intervention values were referenced. 	 The former Dutch C levels and the NSW EPA

I Guidelines for Assessing Service Station Sites were used as guidelines for TPH/BTEX.

I

.I 	
Corporation of the City ofAdelaide	 9
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I
3.2.6 Contamination Assessment Results

I Laboratory results from the soil analyses are presented in tabulated form in Appendix H of
the Rust PPK report. Full certified laboratory test reports are provided in Appendix I of the

I Rust PPK report.

Selected results are presented in Table 3.2, in which they are compared against the various

I assessment criteria.

I
3.2.7 Quality Assurance/Quality Control (QA/QC)

QA/QC sampling and analysis procedures are documented in the Rust PPK report.

I Of the 24 soil samples analysed, 2 were a blind field duplicates, and 2 were inter-laboratory
duplicates.

In addition 2 equipment rinsate samples were analysed, as a check on the push tube
decontamination procedures.

l The laboratory QC programme comprised surrogate recoveries and replicate analyses.

1 3.2.8 Data Validation

Rust PPK assessed all analytical data for soil to ensure validation. 	 Results of internal

I laboratory QC checks, including the results of surrogate recoveries and replicate analyses, are
included within the Laboratory reports in Appendix I of the Rust PPK report.	 Tabulated

I Appendix
results of all laboratory replicate analyses and field duplicate analyses are presented in

J of the Rust PPK report.

I	 The precision of the results for each analyte for both the laboratory replicate and field
duplicate samples was determined by calculating the relative percentage difference (RPD)
between the replicates and duplicates. The acceptance criterion for laboratory replicates was

I set at an RPD of 20%; the acceptance criterion for field duplicates was set at an RPD of 30%.
These criteria were based on Rust PPK QA protocols, which were developed with regard to
USEPA regulations. The percentage RPD values for the laboratory replicates and the field

I duplicates are presented in Appendix K of the Rust PPK report.

In order to obtain a measure of the overall precision, a relative standard deviation (RSD) was

I determined for each analyte. This involved normalising each sample result and the
corresponding replicate/duplicate results, and then calculating the standard deviation of the
complete set of normalised values for that analyte. The RSD was calculated as a percentage

I and is included in Appendix K of the Rust PPK report. For soil sampling programmes an
RSD below 30% is considered satisfactory.

I
I
I	

Corporation of the City ofAdelaide	 10
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Table 3.2 Laboratory Results: Soil - p11, Heavy Metals, PAHs

BoreholeNo BI-11 8H2 BI-13 BH4 0H5 BH6 BI-17 BI-18 BI-19 OHiO BI-1111 BH12
Sample No

Sample Depth (mm) 60 1800 800 450 450 800 650 400 800 2000 700 800 550 550
Sample Depth (max) 300 2000 1000 600 600 1000 750 500 1000 2100 850 1000 700 700

Soil Type FILL FILL FILL FILL FILL Silty Clay FILL FILL Silty Clay Silty Clay Silty Clay Silty Clay FILL FILL
QPJQC  LR _____ _____ _____ _____ ILD

Contaminants Detection  Assessment Criteria:
(mg/hg) Limit ANZECCI ANZECCI SAHC NEW (uI NEHF>

(mg/kg) NHMRC' NHMRCnI H1L° 0 F

9,53 . 9,5 . . 9.5' 9.6' 9.8' 10' 8.8 9.3' 9.2' -
pH 0.1 >5<9

Metals
Antimony 5 . 20 - - . - . . -
Arsenic 5 100 20 100 400 500 ad 9.4 7.4 7.6 7,5

.

•'
-

5.6

.

nd

.

10

.

9.3

.

5

.

89
.

ad
<10
2.11Beryllium i . - 80 100 1.2 1.2 . . . - - - - <3Cadmium 1 20 3 20 80 100 ad ad ad ad ad - ad nd ad ad nd ad ad <0.5Chromium 2 - 50 . . - 9.2 29 31 31 29 - 22 13 17 16 46 11 29 28Cobalt I . - . . . . - 8 7,6 - - - - . - - 8:5Copper

Lead
2
5

-
300

60
300

100
300

4,000
1,200

5,000
1,500

9.5
ad

7
7.5

7.3
10

3
448" ">670

- 24 4.8 9 5.5 18 5.7 10 14

Manganese tO . 500 - 6.000 7,500 . - - 200 ad
-
-

4
-

ad
.

5.3
.

5.3
.

13
.

ad 11
.

14
220

Mercury 0.5 . 1 2 60 75 ad nd ad ad ad . ad ad ad ad nd ad ad nO 1
Molybdenum 5 - . . . - - - . - nd - - - - . - '10Nickel I . 60 . 2,400 3,000 - - 15 14 . - - . - - - 14Selenium '5 - . - - - - . nd ad - . .	 - - - . <0.5Tin 2 . 50 - - - - - - 28 28 - - - - - - - - <10
Zinc 2 200 500 28,000 35,000 8.7 19 21 ) - 69 17 15 14 30 9.8 17 28

Potycyciic Aromatic Hydrocarbons
Benzo(a)pyrene 0.1 I - 1 4 5 . 0.1 - ad 0.8 - - . - - ad <0.1Total PAl-is 0.1 20  20 	 1 80 	 1 100 	 1 - ad 	 I ad 	 1 5.3 	 1 nd -

Notes: 	 1 - Table 1, Proposed Health Investigation Levels (ANZECCINHMRC, 1992).

2- Table 2, Environmental Soil Quality Guidelines - Environmental InvestIgatIon Levels (ANZECCINHMRC, 1992).
3 - South Australian Health Commission (SANd) Investigation Levels (SAl-IC 1993)
4- NEHF Health Based Investigation Level Soil Guidelines, According to Exposure Setting 0 (Lenctuse), SAHC 1090
5- NEI-IF Health Based Investigation Level Soil Guideline,, According to Esposurs Setting F it.andusel, SAHC 1999

446 1,2,3 the reined numbers indicate the guideline eoceeded

nd - below AGAI. detection limits
not analysed

ILO - lnterlaboretnry duplicate
LR - laboratory repeal

J'H, metals, I'AHs, i-'RANKiJN.XiS, 21/7/97
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Table 3.2 Laboratory Results: Soil - pH, Heavy Metals, PAHs

Borehole No BH13 BHI4 BH15 81-116 BH17 BH18 BH19 BH20 BD2 BD6
Sample No

Sample Depth (mm) 700 700 550 700 700 400 800 400 550 50
Sample Depth (max) 900 900 700 850 850 500 1000 500 700 200

Soil Type FILL FILL FILL Silty Clay Silty Clay FILL FILL FILL FILL FILL 
0,A/QC  LR  ILD  BH4I13? BH13ID7 LR

Contaminants Detection  Assessment Criteria;
(mglkg) Limit ANZEccI ANZECCI SAHC NEHF' NEHF°'

(mg/kg) NHMRC°' NHMRC°' HIL° 0 F

- . 11 9.3' - 9.7' 9,8' 9.4 9.11 9.5' 9.2' 8.9pH 0.1 >5 <9

Metal.
Antimony 5 - 20 - - - - - - <10 - - - - - - -
Arsenic
Beryllium

5
1

100
-

20
-

100
-

'.00
80

500
100

5.1
1.1

nd
1.2

19
-

ad
-

2.8
<2

9.5
-

11
-

ad
-

7.6
-

8.5 ad
-

5

Cadmium
Chromium
Cobalt
Copper
Lead
Manganese .

1
2
1
2
5
10

20
-
.
-

300
.

3
50
-

60
300
500

20
.
-

100
300

.

80

-
4.000
1.200
6,000

100
-
-

5,000
1,500
7,500

ad
29
7.7
18
43
260

nd
29
8.1
16
36

270

nd
18
-

-450 ''
1600

.

ad
26
.

9.9

ii
-

<0.5
28

16
15

260

nd
29

10
11
.

nd
13

7.3
ad
-

9.4

-
-
-

nd
23

8.9

28
-

ad
33

31
140

nd
28

34.
'440''
-

ad
33

17
39
-

nd
34

11
34
-

Mercury
Molybdenum

0.5
5

-
.

I
-

2

-
60
-

75
-

ad
ad

nd
ad

ad
.

nd
-

<0.1
<ID

nd
-

ad
-

-
-

nd
-

nd
-

1.8'
-

ad
-

ad
-

Nickel I - 60 - 2,400 3,000 15 15 - 11 - - - - - - -
Selenium 5 - - - - - ad nd - - <0.5 - - - - - - -
Tin 2 50 - ' 	 . - 2.8 2.6 - <10 - - - - - - -
Zinc 2 200 500 28,000 35,000 32 32 14 26 21 11 . 17 410' 2702 32 32

Polycyciic Aromatic Hydrocarbons
Benzo(a)pyrene
Total PAHs

0.1
0.1

I
20

-
-

1
20

4
80

5
100

ad
ad

0.1
1.4 	 1

0.1
ad

-
-

<0.1
-

ad
nd

-
-

ad
ad

ad
ad

'
15

ad
nd

-
-

-
-

pH, metals, PA/Is, /"iIANKI,IN.XIS. 2117197
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I
3.2.9 Findings and Conclusions

Based on the laboratory results, and field observations, the findings of the environmental site
assessment were reported by Rust PPK to be as follows (refer to the Executive Summary of

I
the Rust PPK report):

"The assessment program undertaken during May 1997 has identified elevated

I 	 concentrations of heavy metals (lead, zinc, and copper) in excess of the ANZECC
environmental and/or the SAl-IC health based guidelines within the fill materials recovered

I 	
from:

s the driveway of the Coachfreight parcel collection and drop off point to the west of Bowen

I
Street (BH4, lead and zinc only),

z the north east corner of the Grote Street public car park (BHI4); and
. the centre of the car park adjacent the storage building at 104 Grote Street used by the

I
Adelaide Central Mission (BH20, zinc only).

"An elevated PAl-I (benzo(a)pyrene) concentration in excess of the SAHC health based

I guidelines, was identified within the fill materials in the car park adjacent the storage
building at 104 Grote Street (BH20). Elevated Total fluoride concentrations were identified
within the surficial fill materials recovered from the north eastern corner of the Franklin

I Street Car Park and the south eastern corner of the Grote Street Car Park These elevated
levels of heavy metals, PAils and fluoride are considered to be associated with fragments of
ash, cinders and/or slag which were observed within the sub-surface soil profile within these
locations.

"Fragments of ash, cinders and/or slag were identified in thirteen out of the twenty sampling

I locations at the site and although elevated PAH, heavy metal and fluoride concentrations
were not reported at all of these locations, it is considered that the relatively low proportion

I 
of the materials within the overall soil matrix may be resulting in a dilution effect on the
analyte levels within the overall matrix. This therefore indicates the potential for high
concentrations of localised (hotspot) PAN contaminants within the fill materials in boreholes
BH4 and BH18 located on the western side of Bowen Street, and in all of the boreholes
located on the eastern side of Bowen Street with the exception of boreholes BH9 and BHJ1.
The fill materials containing ash and cinder fragments were generally identified to depths
ranging from 0.5 in to 0.7m across the site.

"The surficial fill materials and the underlying natural soil were identified as being

I 	 moderately alkaline, with soil pH at all locations reported above the ANZECC environmental
guidelines.

I "The presence of moderately alkaline surface and sub-surface soils in conjunction with the
natural tight clay profile and the apparent containment of any contaminants within the ash,
cinder and/or slag fragments identified, indicates that the impacted fill materials are likely to

I pose negligible long term environmental risks to the underlying soils and groundwater.

I
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"As an aid in the identification of potential health based risks, all contaminant levels were
also compared to the proposed health based soil guidelines (Langley et al 1996 - Exposure
Settings D and F) for restricted residential (with limited soil access) and
commercial/industrial land uses. The lead concentration reported in the fill materials
recovered from the north eastern corner of the Grote Street Car Park was in excess of both
landuse exposure scenarios. The concentrations of all analytes reported from the remaining
sampling locations were below the prescribed levels for both land uses."

3.2.10 Recommendations

The recommendations arising from the environmental site assessment are presented by Rust
PPK as follows (refer to Section 5 of the Rust PPK report):

Bus Depot 1 (Greyhound and McCafferiys), Grote Street and Franklin Street Car
Parks

"In accordance with the continued use of these areas for commercial purposes, the
results and findings of the assessment program have identified no requirements for
any subsequent site characterisation or remedial works within these areas. This
recommendation is with the exception of a site specific risk assessment required to
address the elevated concentration of lead identified within the north eastern corner
of the Grote Street Car Park. From a preliminary risk assessment perspective it is
considered that the concentration and likely nature of the lead identified will not
pose a limiting factor for the continued current usage of the site providing the
bitumen surfaces are maintained and managed appropriately.

"If these areas of the site are to be developed for a more sensitive landuse, then
further site characterisation is recommended, the extent of which will be dependent
on the future landuse, due to the presence of ash and cinders within the fill materials
at nine out of the eleven sampling locations in these areas. If this land is to be
redeveloped to a landuse of the same or similar sensitivity (for example commercial
or restricted residential with no access to underlying soil) then it is recommended
that validation of any excavated soil be carried out in order to determine the required
disposal method. Disposal as low-level contaminated waste may be necessary due to
the potential for contamination to be present within the ash and cinders identified in
these areas. It is also recommended that appropriate health and safety precautions
are taken during any possible future on-site earthworks, in order to protect workers
and adjoining sites from exposure to potentially contaminated soils.

104 Grote Street

"The investigation program has identified no requirements for any subsequent site
characterisation or remedial works within this area (which includes the house,
private car park, storage building and adjacent car park) provided the current uses are
maintained. If this portion of the site is to be developed for a more sensitive landuse
(for example residential), it is recommended that more extensive site characterisation
is carried out prior to the redevelopment. This is due to the presence of ash and
cinders within the fill materials recovered from the two boreholes in this area, and so
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I that the soil can be further characterised in those areas not covered in this
investigation. Similarly to the other areas of the site, if this land is to be redeveloped

I to a landuse of the same or similar sensitivity then validation of any excavated soil is
recommended prior to disposal of the excavated soil, and the appropriate health and

I 	
safety precautions should be taken during any excavation.

Coachfreight and adjacent car park

I "If the current use of the land in this area is to be maintained, there are no
requirements for remedial works in this area of the site. This is contingent upon the

I 	
adequate maintenance and management of the bitumen surfaces. If this portion of
the site is to be developed for a more sensitive landuse (for example residential),
then further site characterisation is recommended prior to the redevelopment, the

I 	 extent of which will be dependent on the future landuse, due to the presence of ash
and cinders within the fill materials recovered from the two boreholes in this area. If
this land is to be redeveloped to a landuse of the same or similar sensitivity then

I 	 validation of any excavated soil is recommended prior to disposal of the excavated
soil, and the appropriate health and safety precautions should be taken during any

I 	
excavation (as described previously).

Bus Depot 2 (Premier Stateline)

I 	 "No contamination was identified in this area (which includes the bus parking area
and the car park adjacent the terminal building) and so no remedial works or further
site characterisation works are required provided the site use remains as at present.

I If this portion of the site is to be developed for a more sensitive landuse (for example
residential), then further site characterisation is recommended prior to the
redevelopment, the extent of which will be dependent on the future landuse, in order

I to further characterise the soil in those areas not covered in this investigation."

I
I
I
I
I
I
I
I 	
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4.	 AUDITOR REVIEW OF ENVIRONMENTAL SITE ASSESSMENT

4.1 General

I 	 In order to assess whether the environmental consultant's report is satisfactory, the auditor
has to determine whether

• the site history adequately defines the potential contaminants
• the sample density and testing frequency gives a representative picture of site conditions
• the selection of analytes adequately represents the potential contamination

.• the selection of acceptance criteria is appropriate.

I 	 In determining the condition of the site, the auditor has to give consideration to defining the
beneficial uses of the site. This includes issues relating to

the health and wellbeing of humans, on or off the siteI
.

• 	 environmental impacts to flora and fauna
impacts of soil contamination on surface water and groundwater.

I
.

The EPA has indicated that the Site Audit Report should provide a concluding statement
one of the following:

I
incorporating

• 	 the condition of the site is such that the site is suitable for unrestricted use

I • the condition of the site is such that it is suitable only for certain stated uses; any
conditions pertaining to the use of the site must be specified

I • the condition of the site presents an unacceptable health and/or environmental risk, and is
not suitable for any use unless remediated.

4.2 Background Studies

I The background studies conducted by Rust PPK as part of the environmental assessment of
the site were assessed by the auditor as being adequate to determine the potential for site
contamination.

Sampling Frequency

I
43

A total of 20 soil boreholes was drilled to up to 2.3 m depth. This is equivalent to an average

I
nominal grid spacing of about 22 in across the site.

The overall sampling frequency (i.e. the borehole spacing and the selection of samples) is
- considered by the auditor to be acceptable.

I
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4.4 . Laboratory Analysis Programme

I.
	The analytical requirements for the assessment were determined by Rust PPK in consultation

with the auditor, and were based on an understanding of previous site activities and associated
potential contaminants, together with the requirements of the Victorian EPA guidelines to

I

	

	 provide a general screen for inorganic and organic compounds for a representative number of
samples.

I 	 The analytical parameters are considered by the auditor to be sufficient to adequately
characterise the level of contamination on the site.

I 4.5 Assessment Criteria

Selection of site specific assessment criteria can include the adoption of published criteriaI 	 from regulatory authorities and from overseas publications, or the conduct of human health
and ecological risk assessments.

I For this environmental site assessment, Rust PPK adopted the SAHC (1993) Health
Investigation Levels and the ANZECC/NH&MRC (1992) Environmental Investigation

I 	 Levels, for assessing potential long term human health risks, and environmental risks,
respectively. For the purpose of site specific health based risk analysis, the SAHC (1996)
Proposed Health Based Soil Guidelines Exposure Settings D (residential with restricted soil

I 	 access) and F (commercial/industrial) were used as reference criteria. In the case of analytes
not covered by the nominated criteria, the Dutch Investigation and Intervention (Swartjes FA
et al, 1993) values were referenced. The former Dutch C (ANZEC/NH&MRC, 1990), levels

I and the NSW EPA (1994) Guidelines for Assessing Service Station Sites were used as
guidelines for TPH/BTEX.

I The ANZECC/NH&MRc (1992) Environmental Investigation Levels are based on threshold
levels for phytotoxicity and uptake of contaminants which may result in impairment of plant
growth or reproduction, or unacceptable residue levels. These levels represent conservativeI 	 values that protect the most sensitive receptor in the environment (i.e. plant life).

I 	 The proposed new Dutch Investigation and Intervention Levels are based on an integration of
ecotoxicological and human-toxicological intervention values. These have not yet been
adopted in Australia.

I The former Dutch B and C criteria were developed for the protection of groundwater, which

I
is the main source of potable water in the Netherlands.

The SAHC (1996) Proposed Health Based Soil Guidelines Exposure Setting D apply to
residential developments with minimal opportunities for soil access, e.g. high rise apartments

I and flats. A 70 year exposure period has been assumed, except for those contaminants for
which exposures over a much shorter period during childhood are critical.

I The SAHC (1996) Proposed Health Based Soil Guidelines Exposure Setting F apply to
commercial/industrial developments including shops, offices, factories and industrial sites. A
30 year exposure period has been assumed.
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I
•	 Given the nature and the findings of the environmental site assessment, and the proposed

I 	 redevelopment strategy, adoption of the above assessment criteria is considered by the auditor
to be appropriate.

•	 4.6 Quality Assurance/Quality Control (QA/QC)

I 	 The QA/QC procedures undertaken for this assessment are documented in the Rust PPK
report.

I
The quality assurance procedures adopted by Rust PPK included

use of appropriate field sampling protocols

I
.

use of appropriate sample containers, and sample preservation procedures (e.g. use of
chilled esky) during transportation to the laboratory

I use of chain of custody forms, signed by the receiving laboratory

I • laboratory quality control tests, including a field duplicate, an inter-laboratory duplicate,
surrogate recoveries and replicate analyses

I . quality assurance testing of a sample of rinse water.

I The auditor was satisfied that these procedures were correctly implemented

The laboratory analysis programme included the analysis of 4 field duplicates and 8

I laboratory replicates.

The RPD was greater than 30% for the inter-laboratory duplicate results for copper and zinc.

I The RSD was also greater than 30% for copper. The Rust PPK report comments that the
extraction methods used by the primary and the secondary laboratories were identical, and the

I 
analysis methods were compatible (ICP-AES/Flame Atomic Absorption Spectrometry).
Therefore it was most likely that the difference in values for the inter-laboratory duplicates
would be due to the heterogeneous nature of the soil, and the consequent difficulty in
obtaining a true field duplicate sample. This explanation is accepted by the auditor.

One of the RPDs was greater than 20% for the laboratory replicate results for lead. The Rust

I PPK report comments that this could also be due to the heterogeneous nature of the soil, and
the difficulty in obtaining two replicate samples from the soil sample in the laboratory. High
RPDs can also be due to the relatively low quantities of analytes detected. This explanation

I

	

	 is accepted by the auditor. The RSDs were within the accepted criteria for all of the
replicates.

I
I
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4.7 Findings and Recommendations

The detailed findings and recommendations presented by Rust PPK in their Environmental
Site Assessment Report are endorsed by the auditor.

There was no background sampling or testing carried out. However, given the nature and the
findings of the environmental site assessment, the absence of background data was not
considered to pose a problem.

Groundwater was not intersected at the site to a depth of 2.3 m. While no leachability testing
was conducted as part of this assessment, the alkaline nature and generally low permeability
of the soils underlying the site should preclude leaching of contaminants.
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•	 5.	 CONCLUSIONS

A Site Audit Report has been prepared by Mr Adrian Hall of BC Tonkin & Associates for the
Franklin Street Bus Station and Car Parks, Adelaide, for the Corporation of the City of
Adelaide. An Environmental Site Assessment was performed by Rust PPK Pty Ltd.

As no soil testing was undertaken under the canopies, or under the floor slabs of the

I	 buildings, the extent of this audit has necessarily been confined to the open space areas of the
site, with a total areal extent of approximately 0.98 hectares, as shown in Figure 2.1.

In the opinion of the auditor, the investigations have satisfactorily defined the nature and
extent of contamination at the site.

The conclusions of this Site Audit Report are set out as follows:

1. The assessment program undertaken during May 1997 has identified elevated
concentrations of heavy metals (lead, zinc, and copper) in excess of the ANZECC
environmental and/or the SAHC health based guidelines within the fill materials
recovered from:

• the driveway of the Coachfreight parcel collection and drop off point to the west of
Bowen Street (BH4, lead and zinc only)

• the north east corner of the Grote Street public car park (BH14)
• the centre of the car park adjacent the storage building at 104 Grote Street used by the

Adelaide Central Mission (131120, zinc only).

2. An elevated PAH (ben)pyrene) concentration in excess of the SAHC health based
guidelines, was identified within the fill materials in the car park adjacent the storage
building at 104 Grote Street (BH20). Elevated Total fluoride concentrations were
identified within the surficial fill materials recovered from the north eastern corner of the
Franklin Street Car Park and the south eastern corner of the Grote Street Car Park. These
elevated levels of heavy metals, PARs and fluoride are considered to be associated with
fragments of ash, cinders and/or slag which were observed within the sub-surface soil
profile within these locations.

3. Fragments of ash, cinders and/or slag were identified in thirteen out of the twenty
sampling locations at the site and although elevated PAl-I, heavy metal and fluoride
concentrations were not reported at all of these locations, it is considered that the
relatively low proportion of the materials within the overall soil matrix may be resulting
in a dilution effect on the analyte levels within the overall matrix. This therefore indicates
the potential for high concentrations of localised (hotspot) PAl -I contaminants within the
fill materials in boreholes BH4 and BH18 located on the western side of Bowen Street,
and in all of the boreholes located on the eastern side of Bowen Street with the exception
of boreholes BH9 and BH11. The fill materials containing ash and cinder fragments were
generally identified to depths ranging from 0.5 m to 0.7 m across the site.

4. The surficial fill materials and the underlying natural soil were identified as being
moderately alkaline, with soil pH at all locations reported above the ANZECC

I	
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I . environmental guidelines.	 The presence of moderately alkaline surface and sub-surface
soils in conjunction with the natural tight clay profile and the apparent containment of any

U 	 .contaminants within the ash, cinder and/or slag fragments identified, indicates that the
impacted fill materials are likely to pose negligible long term environmental risks to the
underlying soils and groundwater.

U 5.	 As an aid in the identification of potential health based risks, all contaminant levels were
also compared to the proposed health based soil guidelines (Langley et al 1996 - Exposure
Settings	 D	 and	 F)	 for	 restricted	 residential	 (with	 limited	 soil	 access)	 and
commercial/industrial land uses.	 The lead concentration reported in the fill materials
recovered from the north eastern corner of the Grote Street Car Park was in excess of both

I landuse exposure scenarios.	 The concentrations of all analytes reported from the
remaining sampling locations were below the prescribed levels for both land uses.

On the basis of the above conclusions, the auditor's considerations regarding the condition of
the open space areas of the site are set out separately for the following four zones:

• 	 Zone A - Bus Depot 1 (Greyhound and McCaffertys), Grote Street and Franklin Street

I Car Parks

'Zone B - 104 Grote Street

I • 	 Zone C - Coachfreight and Adjacent Car Park

• Zone D - Bus Depot 2 (Premier Stateline).

Zone A - Bus Depot 1 (Greyhound and McCafferlys), Grote Street and Franklin Street Car

I
The auditor considers that this zone is suitable for continued existing use provided that the
conditions as specified below are satisfied:

1. Generally, the findings of the assessment program have identified no requirements for any
subsequent site characterisation or remedial works within this zone.

2. The exception is that a site specific risk assessment is required to address the elevated
concentrationof lead identified within the north eastern corner of the Grote Street Car
Park. From a preliminary risk assessment perspective it is considered that the
concentration and likely nature of the lead identified will not pose a limiting factor for the
continued current usage of this area providing the bitumen surfaces are maintained and
managed appropriately.

I If this zone is to be developed for a more sensitive landuse, then further site characterisation
is required, the extent of which will be dependent on the future land use, due to the presence
of ash and cinders within the fill materials.

I 	
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I If this zone is to be redeveloped to a land use of the same or similar sensitivity (for example
commercial or restricted residential with no access to underlying soil), then

I1. It is required that validation of any excavated soil be carried Out in order to determine the
required disposal method. Disposal as low-level contaminated waste may be necessary

I 	 due to the potential for contamination to be present within the ash and cinders identified
in this zone.

I 	 2. It is also required that appropriate health and safety precautions are taken during any
possible future on-site earthworks, in order to protect workers and adjoining • sites from
exposure to potentially contaminated soils.

I Zone B - 104 Grote Street

I 	 The auditor considers that this zone is suitable for continued existing use with no
requirements for any subsequent site characterisation or remedial works.

I 	 If this zone is to be developed for a more sensitive landuse (for example residential), then it is
required that more extensive site characterisation is carried Out prior to the redevelopment.
This is due to the presence of ash and cinders within the fill materials in this zone.

If this zone is to be redeveloped to a land use of the same or similar sensitivity (for example

I 	
commercial or restricted residential with no access to underlying soil), then

1. It is required that validation of any excavated soil be carried out in order to determine the
required disposal method. Disposal as low-level contaminated waste may be necessary

I due to the potential for contamination to be present within the ash and cinders identified
in this zone.

I2.
It is also required that appropriate health and safety precautions are taken during any
possible future on-site earthworks, in order to protect workers and adjoining sites from
exposure to potentially contaminated soils.

I Zone C - Coachfreight and Adjacent Car Park

I 	 The auditor considers that this zone is suitable for continued existing use with no
requirements for any subsequent site characterisation or remedial works. This is contingent

I 	
upon the adequate maintenance and management of the bitumen surfaces.

If this zone is to be developed for a more sensitive landuse (for example residential), it is
required that more extensive site characterisation is carried out prior to the redevelopment.

I This is due to the presence of ash and cinders within the fill materials in this zone.

If this zone is to be redeveloped to a land use of the same or similar sensitivity (for example

I commercial or restricted residential with no access to underlying soil), then
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1. It is required that validation of any excavated soil be carried out in order to determine the
required disposal method. Disposal as low-level contaminated waste may be necessary
dueto the potential for contamination to be present within the ash and cinders identified
in this zone.

I	 2. It is also required that appropriate health and safety precautions are taken during any
possible future on-site earthworks, in order to protect workers and adjoining sites from
exposure to potentially contaminated soils.

I Zone D - Bus Depot 2 (Premier Stateline)

The auditor considers that this zone is suitable for continued existing use with no
requirements for any subsequent site characterisation or remedial works.

I	 If this zone is to be developed for a more sensitive landuse (for example residential), it is
required that more extensive site characterisation is carried out prior to the redevelopment, the
extent of which will be dependent on the future landuse.

I
It is also a requirement of this audit that the auditor be kept informed of the progress of any

I	 site redevelopment activities, and that opportunity be given to the auditor to ensure that the
above conditions are adhered to.

I If any part of the site is redeveloped, then a report, containing evidence by way of checks and
test surveys that the above requirements have been met, is to be submitted to the auditor for

I
approval.

I Signed:

4 
.I

I 	 AMD Hall, MIE Aust
Chartered Professional Engineer
Associate Director

I Environmental Auditor (Contaminated Land)

I
BC TONKIN & ASSOCIATES

Date: 1 August 1997

I
I]
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Our Reference	 273 5/2905/27J062A

1 July 1997

Mr Brian Fitzpatrick
The Corporation of the City of Adelaide
GPO Box 2252
ADELAIDE SA 5001

Dear Sir

Site History Report for the Franklin Street Car Park

We are pleased to provide the Draft Site History report for the Franklin Street Bus Station. Potential
contamination issues have been identified and we have made recommendations accordingly. If you
have any queries regarding the content of this report, or would like to engage our services in carrying
out the recommendations, please contact the undersigned.

Yours faithfully

John Iddles
Senior Environmental Consultant
Rust PPK Pty Ltd
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I Executive Summary

I Rust PPK Pty Ltd was commissioned by The Corporation of the City of Adelaide, to investigate and
report on potential site contamination, environmental and other related issues arising from

I 
historical and current site activities on a 0.5 hectare section of land on the western side of Bowen
Street, and a 0.9 hectare section of land on the eastern side of Bowen Street, Adelaide. The purpose
of this report is to identify potential contaminants in the soil and other environmental issues.

I Site Description

I
The site currently contains the following features:

	

•	 the Premier Stateline bus terminal and canopy on the north-west of the site;

	I
.	 the Coachfreight parcel collection and drop off point (including storage shed) in the west of

the site;

	

•	 a bitumen-sealed private car park in the south-west of the site;

	I .	 the Greyhound and McCafferty 's Express bus terminals and canopy on the north-east of
Bowen Street;

	

•	 a single storey house, a private car park, a toilet block and a two-storey building occupied by

I the Adelaide Central Mission on the south-east of Bowen Street; and

	

•	 two bitumen sealed public car parks in the east of the site owned and operated by The
Corporation of the City of Adelaide.

I Historic Overview

	I .	 From 1850 until the early 1900s the site was used generally for residential purposes, but. there
were also a number of commercial premises, a garage, forge, workshop, bakehouse, and a
private road.

	I .	 From the 1920s a number of small light industries were established on the site. These
included a factory, garages, forges, stables, printing works, workshops, shops and offices.
Some of the occupants included the Franklin Wrecking Co, J. W. Turner, a plumber, Oxy-

I	 welders Ltd, the O'Donnell Brothers Ltd, and a number of radio and electrical companies.

	

.	 During the 1960's a large proportion of the residential land in the western part of the site had
been cleared and was used as an open lot car park by Dimet Corrosion Prevention Ply Ltd

I and I. and M Jedynak.
The Corporation of the City of Adelaide had acquired most of the land comprising the site by
1972, excepting the land contained in Certificates of Title 50601608 and 1751137. The land

I	 was then cleared and by 1979 the majority of the existing bus terminals and car parks had
been constructed.

	

.	 The residences on land contained in Certificates of Title 50601608 and 1751/37 were acquired

.I  by The Corporation of the City of Adelaide in the early 1990s, and are currently used by the
Adelaide Central Mission to store furniture. The front part of the building at 104 Grote Street
has been condemned by the Council due to problems with rust and cracking.

	1 .	 Between 1989 and 1995, a new terminal building was constructed on the eastern side of
Bowen Street, on what was previously either car or bus parking space.

I ,
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Potential Contamination Associated with Previous Land Uses

•	 Polycyclic aromatic hydrocarbons (PAHs) may be potential contaminants from residential
land uses where coal and ashes may have been disposed of on-site.

• Benzoyl peroxide, polycyclic aromatic hydrocarbons (PAHs) (due to the disposal of coal and
ashes on-site) and hydrocarbons (due to the storage of fuels on-site) are potential
contaminants associated with bakeries, and therefore may be present in the north-eastern part
of the site. -

• J. W. Turner operated a plumbing business in the north-east of the site. A range of
contaminants are associated with plumbing supplies and their usage, including acids, solvents,
lead, silver, zinc and arsenic.

• Two forges were established on the site at various times. Potential contaminants that may
have been generated by their operation include a broad range of metals and heavy metals,
solvents, cyanides, phenols, phosphorous, halogenated compounds, polychlorinated biphenyls
(PCBs), hydrocarbons, monocyclic aromatic hydrocarbons (MAHs) and polycyclic aromatic
hydrocarbons (PAHs).

• An oxy-welding company was established in a warehouse in the north-east of the site, and
remained in operation for at least 10 years. Similar contaminants would have been generated
by the welding processes, as in the forge, however specific contaminants may include
chromium, fluorides, nitrogen, thorium, titanium, vanadium, zinc and benzene.

• A number of radio and electrical companies occupied a warehouse in the south-eastern part of
the site. Potential contaminants from these businesses may include metals, PCBs, MAHs,
halogenated compounds, boron, chlorinated naphthalenes, chiorodiphenyls, phthalates and
hydrocarbons.

• A wrecking company and two garages have also been in operation on the site. Contaminants
associated with these businesses include petroleum hydrocarbons, a range of heavy metals
including lead, volatile organic compounds, degreasing solvents, anti-freeze compounds,
PCBs, asbestos, MAHs and other organic compounds. Underground fuel storage tanks may
possibly have been used to store the fuels. It could not be ascertained whether these have ever
existed on the site.

• Printing works may have caused contamination with heavy metals (in particular chromium,
magnesium, and zinc), other metals (particularly silver), alkalis, inorganic acids, petroleum
hydrocarbons, solvents, MAHs, halogenated compounds, ethyl acetate, ethanol, and
isopropanol.

• Dimet Corrosion Pty Ltd also owned some land in the north-west of the site, however the
aerial photographs did not indicate any structures on the site at that time. If corrosion
inhibitors were used or manufactured on the site then the potential contaminants may include
heavy metals (including Boron associated with Borax), other metals (including tin, lead,
copper, and zinc), and amines, phosphates and nitrates.

There were also various leases on some of the properties to occupants whose business could not be
ascertained, therefore there may be contaminants present in addition to those already mentioned
above.

I

I
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I
Potential Contamination Associated with Current Land Uses

	

•	 There may be polycyclic aromatic hydrocarbons (PAHs) in the soil underlying the bitumen

I
due to tar based sub-base materials used in the past.

	

•	 Hydrocarbon spillages and leaks from cars and buses may have leached through the bitumen
into the soil strata where there are cracks in the bitumen surface.

	I .	 Power switchboards in a number of the terminal buildings may contain asbestos.

	

•	 A rubber conveyor belt in the Coachfreight storage shed may contain asbestos.

	

•	 Asbestos may exist in the building materials of the old houses on the eastern side of Bowen

I
Street that are currently used by The Adelaide Central Mission.

	

•	 White ant treatments may have used on the soil beneath the buildings and on surfaces prior to
sealing with bitumen.	 Potential contaminants associated with this may include,

I

	

	 organochlorine pesticides (OCPs), organophosphate pesticides (OPPs) and heavy metals such
as arsenic.

I

I

I
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Introduction

Rust PPK Pty Ltd was commissioned by The Corporation of the City of Adelaide, to
investigate and report on potential site contamination, environmental and other related
issues arising from historical and current site activities at The Franklin Street Bus Station,
some residential properties and two associated public car park sites. The site is divided into
two irregularly shaped parcels of land located on the eastern and western sides of Bowen
Street. The section to the east of Bowen Street has an area of approximately 0.9 hectares
and incorporates 85-107 Franklin Street, 2-40 Bowen Street, 84-94 Grote Street, 102-106
Grote Street, and an access road from Rowlands Place. The section to the west of Bowen
Street has an area of approximately 0.5 hectares, and incorporates 111-129 Franklin Street,
4-8 Andrew Street, and 1-29 Bowen Street, Adelaide.

I
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I 2. Background Information

I 2.1 Site Identification

The subject site comprises two irregularly shaped 	 parcels of land to the east and west of

I Bowen Street. Each of these parcels comprises a number of allotments which are described
under different Certificates of Title, as listed in Table 2.1 and Table 2.2 below.

I The Locality Plan for the site is contained in Appendix A, and the site plans showing the
current layout of the site are contained in Appendix B.

I The total area of the site is approximately 1.41 hectares.

I Table 2.1
Allotment Details for the Eastern Side of Bowen Street

Certificate of Title Reference 	 Land Description	 Area (m 2)

226/124	 Town Acre 263	 1983.80

I 1639/119	 Town Acre 3lO	 2760.50
1663/99	 Town Acre 309	 83.60
1751/37	 Town Acre 3ll	 648.80
1922/48	 Town Acre 263	 986.26I 5060/608	 Allotment I in DP 32560 	 580.00
5317/61	 Allotment 12 in DP546	 149.60
5317/62	 Allotment. 91 inFP166443	 348.69

I 5317/63	 Allotment 92 in FP166444	 271.50
5317/64	 Allotment 93 inFP166445	 526.90
5317/65	 Allotment 91 inFPl7O4O1	 816.37
TOTAL	 9156.02

Table 2.2

I Allotment Details for the Western Side of Bowen Street

I Certificate of Title Reference	 Land Description	 Area (m)

2023/96	 Town Acre 311	 260.67
2128/45	 Town Acre 3ll 	 257.80

2201/187	 Town Acre 3ll 	 259.70I 3479/180	 Town Acres 261 & 262	 1744.00
3582/78	 Town Acre 261	 509.70

I
3582/79	 Town Acre 262	 490.04
3582/80	 Town Acres 261 & 262	 1122.90

3841/122	 LTRO Plan 546	 340.60
TOTAL	 4985.41

I
I
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	2.2	 Ownership

The current Certificates of Title show the site to be owned by The Corporation of the City
of Adelaide.

	2.3	 Party Responsible for Assessment

The Corporation of the City of Adelaide
GPO Box 2252
ADELAIDE SA 5001.

	2.4	 Environmental Consultant

Rust PPK Pty Ltd
100 North Terrace
Adelaide SA 5000.

	2.5	 Proposed Land Use

At the time of the report, the proposed land use was unknown. -

	2.6	 Operator of Site

There are currently a number of passenger and freight transport operators on the site.
These include Premier Stateline, Coachfreight, Greyhound Pioneer Australia, McCafferty's
Express Coaches, as well as The Adelaide Central Mission. The Corporation of the City of
Adelaide also operates two public car parks on the site.

I
I
I
I
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	3.	 Site History

	• 3.1	 Site Location

I 	
The site is divided into two irregularly shaped parcels of land located on the eastern and
western sides of Bowen Street. The street addresses for the section to the east of Bowen
Street includes 85-107 Franklin Street, 2-40 Bowen Street, 84-94 Grote Street, 102-106

I Grote Street, and an access road from Rowlands Place. The section to the west of Bowen
Street has an area of approximately 0.5 hectares, and incorporates 111-129 Franklin Street,
4-8 Andrew Street, and 1-29 Bowen Street, Adelaide.

I To the east, the site is bordered by the Dreamland Furniture store on Grote Street, and a
disused warehouse on Franklin Street.. Some light industrial facilities exist to the west of

I 	 the site, such as the Jaguar Daimler Service Centre on Andrew Street. The Grote Street
Church of Christ, and the accompanying church hall divide the south-eastern part of the site
into two portions. These latter two buildings are included on the Register of the City of

I
Adelaide Heritage Items.

The Corporation of the City of Adelaide have advised that the site is part of the F8 Franklin

I Street East Precinct. Any proposed development must comply with the zoning regulations
specified by the Council which apply to this area. These regulations, which are contained
within Appendix C, specify the desired and non-complying land uses. Desired uses

I include general offices, consulting rooms, cafes, shops, ancillary retail services, licensed
premises, leisure studios, showrooms, passenger terminals and minor transport depots.

3.2 Site History of Land East of Bowen Street

I 3.2.1 History of Ownership

The following tables summarise the land ownership on the eastern side of Bowen Street

I from the early 1900's to the present, as documented in Certificates of Title which are held
at the Land Titles Office.

I Table 3.1
History of Ownership - Part Town Acre 310, Grote Street

Date 	 Ownership 	 CT Reference

15/3/1935 	 Goode Durrant and Company Limited, ofGrenfell Street, Adelaide. 	 1639/119 (Current)

22/2/1935 	 Company name change to Goode Durrant and Murray Limited.

I 27/7/1938 	 Portion leased to A.Z. Radio Pty Ltd, for 5 years. 	 Lease number

1269127.

I
28/11/1947 	 Leased to National Radio Corporation Ltd for 3 years. Lease number

1521372.

7/2/1955 	 Portion leased to Servex Electrical Company Pty Ltd for 5 years. 	 1639/119

• Lease number 1874445.

I
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Date	 Ownership	 CT Reference

23/12/1957	 Name change to Goode Durrant and Murray (Consolidated) Ltd of 45	 1639/119 (Contd)
Grenfell Street, Adelaide.

12/5/1964	

Goode Durrant and Murray (Australia) Limited of Durrant house,
Cheswell Street, London.

29/10/1968	 The Corporation of the City of Adelaide.

I
Table 3.2

History of Ownership - Part Town Acre 263, Off Rowlands Place

	Date	 Ownership	 CT Reference

This title is for a right of way from Rowlands Place to the land 	 1663/99 (Current)
contained in Certificate of Title 1639/119.
Leases and transfers as for 1639/119, above.

29/10/1968	 The Corporation of the City of Adelaide.

Table 3.3
History of Ownership - Part Town Acre 263, Franklin Street

	I Date	 Ownership	 CT Reference

	3/1/1947	 John William Turner, Plumber, of 85 Franklin Street, Adelaide. 	 1922/48 (Current)
21/11/1946	 Abraham Silk and Hyman Silk, Merchants, of Queen Victoria

I Markets, Melbourne.

	

24/6/1947	 Portion of land leased to J.W. Turner.

	

1/10/1962	 Death of Hyman Silk.

	

16/2/1970	 The Corporation of the City of Adelaide.

I
Table 3.4

History of Ownership - Part Town Acre 263, Franklin Street

	I Date	 Ownership	 CT Reference

	18/5/1876	 Albert Ogilvie Laffer and Henry Laffer, Drapers, of Adelaide. 	 226/124 (Current)
Various leases (no occupations given) until 10/9/1938.

I 	 10/9/1938	 Lease to O'Donnell Brothers Ltd.

	

14/8/1948	 Death of last owner.

	

6/4/1970	 Caveat lodged over the land by O'Donnell Brothers Pty Ltd (No

I
3091291).

	

23/5/1972	 Transfer of land, subject to the above caveat, to The Corporation of
the City of Adelaide.

I
I
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Table 3.5

I History of Ownership - Part Town Acre 262, Allotment 4
(corner of Franklin Street and Bowen Street)

Date Ownership CT Reference

19/7/1944 Trustees: 1833/140

I -E.H. Bakewell, pastoralist;
-A.F. Gray, out of business; and
-Sir W. Goodman, General Manager of Tramways Trust

29/6/1944 Vested in Gray, Goodman and L.Walter (co-director)

I 5/9/1958 As trustees of an Estate: 2608/122
-L.W. Walter, co-director;
-H .Pickering, chartered accountant; and

I -Executor Trustee and Agency Co of SA Ltd.
15/2/1968 The Corporation of the City of Adelaide.
15/2/1968 The Corporation of the City of Adelaide 5317/65

(current)

Table 3.6

I History of Ownership - Part Town Acre 262, Allotment 12
(Private Road)

Date Ownership CT Reference

7/11/1871 James Smith, Daniel Kekwick and George Shaw, Gentlemen of 160/22
Adelaide.I Various transfers of potions of land.
In DP546, this road was redesignated as allotment 12.

I
20/1/1972
18/10/1989

Private road closed (announced in the Gazette of this date).
Private Road acquired by the Corporation of the City of Adelaide.

12/2/1990 The Corporation of the City of Adelaide 4353/276
The Corporation of the City of Adelaide 5317/61

I
(current)

I Table 3.7
History of Ownership - Part Town Acres 262 and 263

I Date Ownership	 CT Reference

23/9/1880 Alfred Simpson and Alfred Muller Simpson, Manufacturers. 	 343/35
1/5/1892 Alfred Muller Simpson and Violet Laura Simpson, his wife.

I
I
16/7/1913 Alfred Muller Simpson, manufacturer (as above).
19/3/1936 Alfred Allen Simpson, Frederick Neighbour Simpson, Alfred Moxon

Simpson (manufacturer).
5/2/1957 Alfred Moxon Simpson, Thomas Bridge Simpson, David Owen

I Crompton.
12/1/1960 Portion of lot sold to Auriga Limited (Certificate of Title 2762/199,

which is now Certificate of Title 5317/64, refer below). Remaining

I portion changed to Certificate of Title 2762/200, now Certificate of
Title 5317/62.

6/6/1960 Auriga Limited of 47 Waymouth Street, Adelaide. 	 2762/199
16/1/1968 The Corporation of the City of Adelaide.
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I . Date	 Ownership CT Reference

The Corporation of the City of Adelaide. 53 17/64 (Current)
6161190	 -A.M. Simpson, manufacturer, of Pine Street, Adelaide 2762/200

-T.B. Simpson, merchant, of Pine Street, Adelaide (from 343/35)

I -D.O. Crompton of 149 Barton Terrace, North Adelaide, Medical
Practitioner.

I
23/5/1966	 The Corporation of the City of Adelaide

The Corporation of the City of Adelaide. 5317/62 (Current)

Table 3.8
History of Ownership - Part Town Acre 262

Date	 Ownership	 CT Reference

8/1/1872	 William Bloor of Adelaide, Cooper 	 161/121
28/9/1896

	

	 After W. Bloor's death, transfer to M.Bloor (widow), C. Bloor
(spinster), and E. Hague (storekeeper of Truro).

22/1/1903	 C.Bloor, M. A. Bloor, and S. Bloor, all spinsters of Park Street,
Unley.

12/12/1907	 The Church of Christ, Grote Street, Adelaide Incorporated.
21/4/1970	 The Corporation of the City of Adelaide.

The Corporation of the City of Adelaide	 5317/63

Table 3.9
History of Ownership - Part Town Acre 310, Allotment 1

Date Ownership CT Reference

11/12/1888 William Bloor of Adelaide, Cooper 94/119
28/9/1896 After W. Bloor's death, transfer to M.Bloor (widow), C. Bloor

(spinster), and E. Hague (storekeeper).
22/1/1903 C.Bloor, M. Bloor, and S. Bloor, all spinsters of Park Street, Unley.
12/12/1907 The Church of Christ, Grote Street, Adelaide Incorporated.

This is a small 8 foot wide strip of land at the southern end of the 1751/38
main block (Certificate of Title 94/119).

6/6/1940 The Church of Christ, Grote Street, Adelaide Incorporated.
This Certificate of Title	 includes previous Certificate of Titles 4391/861
1751/38 and 94/119.

20/11/1991 The Church of Christ, Grote Street, Adelaide Incorporated.
The Corporation of the City of Adelaide 5060/608

(current)

I
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Table 3.10

History of Ownership - Part Town Acre 311, Allotment 1

	Date
	

Ownership	 CT Reference

	

6/6/19406/6/1940
	

May E.A. Leditschke of 9 South Terrace, Adelaide, married woman. 	 1751/37 (Current
Title, from original

title 134/49)

	

19/3/1970	 The Churches of Christ Evangelistic Union Incorporated, of 189
Gawler Place, Adelaide.

	

30/9/1988	 The Corporation of the City of Adelaide

	

30/9/1988	 Leased to The Churches of Christ Evangelistic Union Incorporated
for 2 years from 30/9/1988. Lease Number 6611267.

	3.2.2	 Adelaide	 City Council Archives

I	 The Assessment Books at the Adelaide City Council Archives were reviewed on the basis
of the relevant Town Acre reference, to provide an indication of the occupation, ownership
and use of the properties on the eastern side of Bowen Street in 1850, 1900, 1922, 1934,

I 1939 and 1949. This information correlates well with that provided by the review of the
Certificate of Titles as summarised in Section 3.2 above.

I . In 1850; the site was being established as a residential area, with some existing
houses, a few houses in the construction phase, and some vacant land.

• 	 In 1900 the eastern side of Bowen Street contained a number of houses, some vacant

I land, a few shops, a bakehouse (off Franklin Street) and the United Disciples Church.
These premises were all owned by various Adelaide residents.

• 	 The land use had not changed significantly by 1922, however a number of families
owned significant portions of the land, for example the Simpson family owned two
houses, two shops and some vacant land. 	 The family retained ownership of the

I
houses, shops and vacant land on Bowen Street at least until 1949.	 The shop on
Bowen Street was occupied by the Franklin Wrecking Co. in 1949, and a marine
store and shed had been built on the vacant land (also on Bowen Street) by that year.

• 	 In 1922 Albert and Henry Laffer owned the following which were leased out to
various tenants; workshop, stables, forge, showroom, shop, offices, a house and some
vacant land. There was no longer evidence of the forge and stables in 1934, however
the Laffer's retained ownership of the offices, workshops, showroom, house and yardI until 1949.

•	 In 1922, the Church of Christ, Grote Street, Adelaide Incorporated owned a church, a
school, a house at 22 Bowen Street, a trap (a term used in the assessment books), aI shed and some vacant land on Bowen Street.	 By 1934, the Church had built some
additional buildings on the land that they owned. At this point in time in addition to
the structures listed above, the Union owned two houses at 24 and 26 Bowen Street,I printing offices and works, a yard and some sheds, and offices and rooms which were
leased out to various occupants at least up until 1949.

I
I
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I 	 ..
	 By 1934, Goode, Durrant and Co Ltd owned a warehouse on Grote Street. The

warehouse was unoccupied in 1934, and was leased out to the National Radio
Corporation Ltd in 1939. The Education Department were also using some of the

I 	 offices in the building in 1949.
The Grays Estate (Bakewell, Gray and Goodman) owned a garage, workshop and
offices at 101-111 Franklin Street at least from 1934 to 1949.

I
. J.W. Turner had acquired a house, workshop and offices by 1934. Oxy-welders Ltd

occupied part of the workshop at least from• 1934 until 1949. Turner himself
occupied the remainder of the workshop for at least the same period. Ownership of

I

	

	 this property had been transferred to A. and H. Silks by 1949, however the occupants
remained unchanged.

3.2.3	 Aerial Photographs

I 	 Aerial photographs of the site were examined from 1949 and thereafter at ten year
intervals. The most recent photograph available was also examined. The features noted in
each photograph for the section of the site to the east of Bowen Street are detailed below.

1949
This photograph was difficult to discern, however the layout of the buildings seemed to
adhere approximately to the boundaries set by the current Certificates of Title. In some
cases fences were visible along the allotment boundaries.

There was clearly a large warehouse type building in the south-east corner of the site. In
the south west corner there were a number of smaller buildings, and possibly some small
private parking lots, and vacant land.

There were a number of buildings ranging in size from small buildings (possibly houses) to
warehouses, across the northern part of the site. Especially distinct was a large warehouse
in the north-west corner. There was also some vacant space around the northern part of the
site which appeared to be used as a car park.

1959
The layout of the site in this photograph was very similar to the photograph taken in 1949,
however the images were much more distinct.

1968
There were only a few changes to the layout of the site from the earlier photographs. There
was a small change in some of the fencelines in the south-western part of the site, and a car
park in the central part of the site (accessed from Bowen Street) appeared to have been
bitumenised.

1979
The entire site has been completely restructured. The current bus terminals and car parks
were clearly visible.
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.	 1989

As above.

I 	 1995
A new terminal building had been constructed just off Bowen Street, on the current
Certificate of Title 5317/63. This area was previously used as either car or bus parking

I
space.

Aerial photographs examined are listed in Table 3.11 below:

I
Table 3.11

I
List of the aerial photographs examined

Photo No	 Survey No	 Scale	 Month	 Year

I 661	 5001	 1:20000	 26/9/95	 1995
190	 4091	 1:20000	 6/9/89	 1989
19	 2408	 1:16000	 19/3/79	 1979

' 0151	 1126	 1:15800	 15/11/68	 1968
9396	 326	 1:16000	 3/1/59	 1959
106	 7	 1:15840	 18/1/49	 1949

I
3.2.4	 Historical Overview

I The following information summarises the knowledge gleaned from the Certificate of
Titles, the Assessment Books at the Adelaide City Council Archives, and the aerial
photographs, for the section of the site located to the east of Bowen Street.

• 	 From 1850 up until the early 1900s, the land was used generally for residential

I purposes, with a few shops, and a bakehouse, and a private road.
• 	 In 1900 the eastern side of Bowen Street was generally used as private premises,

containing a number of houses, some vacant land, a few shops, a bakehouse (off

I
Franklin Street) and the United Disciples Church. These premises were all owned by
various Adelaide residents.

• 	 The land use had not changed significantly by 1922, however a number of families

I had begun to own significant portions of the land, these are discussed further below.
• 	 The property in the north-western corner of the site, which appeared to be a large

warehouse in.the early photographs, included a garage, workshop and offices. This

I property was transferred between a number trustees from 1934 to 1968, when it was
transferred to The Corporation of the City of Adelaide.

• 	 From 1880, the Simpson family owned property in the northern part of the site,

I including two houses, two shops and some land. 	 The shop on Bowen Street was
occupied by the Franklin Wrecking Co. in 1949, and a marine store and shed had
been built on the vacant land (also on Bowen Street) by that year. 	 The family

I retained ownership of most of the land on Franklin Street until 1966, when it was
transferred to The Corporation of the City of Adelaide, however the land on Bowen

I
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I	
Street was sold to Auriga Ltd in 1960, and then transferred to The Corporation of the
City of Adelaide in 1968.

.	 In 1876 Albert and Henry Laffer, drapers, owned some land in the north-central part

I	 of the site. By 1922 this land included the following which were leased out to
various tenants; workshop, stables, forge, showroom, shop, offices, a house and some
vacant land. There was no longer evidence of the forge and stables in 1934, however

I the Laffers retained ownership of the offices, workshops, showroom, house and yard
until 1949. The O'Donnell Brothers Ltd were leased the property, from 1938 until
the death of the last owner in 1948. They lodged a caveat over the land in 1970, and

I	 in 1972, ownership was transferred to The Corporation of the City of Adelaide.
J.W. Turner, a plumber, had acquired a house, workshop and offices in the north-east
corner of the site by 1934. Oxy-welders Ltd occupied part of the workshop at least

I from 1934 until 1949. Turner himself occupied the remainder of the workshop for at
least the same period. Ownership of this property was transferred to A. and H. Silks
in 1946, however the occupants remained unchanged. This land was then handed

I	 over to The Corporation of the City of Adelaide in 1970.
The Bloor family owned a house and some vacant land on Bowen Street from 1872
until 1907 when it was transferred to the Church of Christ, Grote Street, Adelaide

I Incorporated. By 1934 the church owned three houses (at 22, 24 and 26 Bowen
Street), printing works, a yard and sheds, and various offices and rooms which were
leased out to various occupants at least up until 1949. In 1940 Mrs M.A. Leditschke

I owned a house on the corner of Bowen and Grote Streets which was also transferred
to The Churches of Christ Evangelistic Union Incorporated in 1970. By 1991,
Certificates of Title 5060/608, 5317/63 and 1751/37 had been transferred to The

I Corporation of the City of Adelaide. These allotments are currently occupied by The
Adelaide Central Mission and used to store furniture. The building at 104 Grote
Street has recently been condemned by the Council due to cracking and rust

I	 problems, and is therefore disused.
•	 By 1934, Goode, Durrant and Co Ltd owned a factory in the south-east of the site on

Grote Street which was later expanded to include some offices and a warehouse. The

I	 factory was unoccupied in 1934, however from 1938 to approximately 1960, a
number of radio and electrical companies occupied the warehouse. The Education
Department were also using some of the offices in the building in 1949. This land

I was then handed over to The Corporation of the City of Adelaide in 1968.
•	 The Corporation of the City of Adelaide had acquired most of the land on the eastern

side of Bowen Street by 1972, excepting Certificates of Title 5060/608 and 1751/37.

I The land was then cleared and by 1979 the existing bus terminal (which is currently
occupied by Greyhound Pioneer Australia) and car parks had been constructed.

•	 Between 1989 and 1995, a new terminal building was constructed on Bowen Street,

I on what was previously either car or bus parking space. This building is currently
occupied by McCafferty's Express Coaches.

I
I
[I
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3.3	 Site History of Land West of Bowen Street

3.3.1	 History of Ownership

The following tables summarise the land ownership on the western side of Bowen Street
from the early 1900's to the present, as documented in Certificates of Title which are held
at the Land Titles Office.

Table 3.12
History of Ownership - Part Town Acre 311, Andrew Street

DateOwnership	 CT Reference

29/4/1952	 Eva Marjory Halliday, widow, of Forest Gardens. 	 2201/187 (Current,
from 248/83)

12/7/1966	 E.M. Halliday and Malcolm G. Halliday of the same address,

Engineer12/7/1966	 Lease to	 R.H.	 Halliday	 Engineers	 Pty	 Ltd	 from	 1/6/1966	 to
31/5/1971.

13/7/1971	 The Corporation of the City of Adelaide.

I
Table 3.13

History of Ownership - Part Town Acre 311, Andrew Street

	I Date	 Ownership	 CT Reference

	17/5/1949	 Robert H. Halliday, Engineer, of Forest Gardens, Engineer. 	 2128/45 (Current -
from 276/248

I 	 28/3/1952	 After the death of R.H. Halliday, ownership was transferred by
Public Trustee to Eva M. Halliday, widow.

	

12/7/1966	 E.M. Halliday and M.G. Halliday

I 	
12/7/1966	 Lease to R.H. Halliday Engineers Pty Ltd from 1/6/1966 to

31/5/1971.

	

13/7/1971	 The Corporation of the City of Adelaide.

I Table 3.14
of Ownership - Part Town Acre 311, Andrew Street

I
History

Date	 Ownership	 CT Reference

Robert Harold Halliday, Engineer, of Andrew Street, Adelaide (the 	 2023/96 (Current -I 17/5/1949
first of the three adjacent blocks acquired by the Halliday's). 	 from 318/55)
Transfers as per Certificate of Titles 2128/45 and 2201/187.

13/7/1971	 The Corporation of the City of Adelaide.

I

I
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Table 3.15

History of Ownership - Part Town Acre 261 and 262, Franklin Street

I Date Ownership CT Reference

This Certificate of Title refers to Lots 1,2,3,5 and 6 of Town Acres 249/169
261 and 262.

10/5/1877 Andrew Tennant, Gentleman of Adelaide.

I 19/7/1913 Death of A. Tennant.
10/8/1919 -John Tennant, Sheep Farmer

I
-Frederick Augustus Tennant, of Adelaide, Solicitor
-John Tennant Love, of Adelaide, Stock Salesman

21/11/1937 F.A. Tennant died.
13/7/1938 J.Tennant, J.Tennant Love, Andrew Tennant
3/5/1940 -Richard George Hawker of Bungaree, Clare 249/169 (Old)

I -Andrew Tennant of Stony Gap, Pastoralist.
24/2/1967 Izydor Jedynak and Maria Jedynak purchased lots S and 6, which

then became Certificate of Title 3479/180.

I 7/3/1967 Tennant Industries Pty Ltd retain ownership of Lots 1,2 and 3, which
then became Certificate of Title 3479/18 1.

3/4/1967 Tennant Industries Pty Ltd own Lots 1, 2 and 3 of Town Acres 261 3479/181
and 262

I 16/8/1968 Dimet Corrosion Prevention Pty Ltd purchased Lot 1, which then
became Certificate of Title 3582/78 (refer below).

16/8/1968 Ownership of Lots 2 and 3 is divided amongst several stakeholders:

I -Dimet Corrosion Prevention Pty Ltd (3/9)
-Oak Pty Ltd (3/9)
-Clive Langdon Bonython (1/9)

Martin Bonython (1/9)

I
-Richard
-James Langdon Bonython (1/9)
This then became Certificate of Title 3582/79 and 3582/80, refer
below.

I 1/3/1971 Dimet Corrosion Pty Ltd of Cawley Rd, Brooklyn, Victoria. 3582/78 (Current)
1/3/1971 The Corporation of the City of Adelaide.
1/3/1971 Transfer from the Dimet Corrosion Pty Ltd, Oak Pty Ltd, and C.L, 3582/79

I 1/3/1971
R.M. and J.L. Bonython to the Corporation of the City of Adelaide.
Transfer from the Dimet Corrosion Pty Ltd, Oak Pty Ltd, and C.L,

(Current)
3582/80

R.M. and J.L. Bonython to the Corporation of the City of Adelaide.

3.3.2	 Adelaide City Council Archives

I The Assessment Books at the Adelaide City Council Archives were reviewed on the basis
of the relevant Town Acre reference, to provide an indication of the occupation, ownership
and use of the properties in 1850, 1900, 1922, 1934, 1939 and 1949. This data correlates

I well with that provided by the review of the Certificate of Titles as summarised in Section
3.6 above.

I •	 In 1850, the site was being established as a residential area, with some existing
houses, a few houses in the construction phase, and some vacant land.

I
.	 In 1900, the western side of Bowen Street was basically used as a residential area.
.	 The land use had not changed significantly by 1922, however a number of families

had begun to own significant portions of the land. The Tennant Estate owned several
houses on Bowen Street, Franklin Street and Little Bowen Street (a private road
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I 	
.which later became known as Tennant Court), which they maintained at least until

1949. J.E. Bateup owned 3 houses and a garage on Andrew Street.
No significant changes had occurred in 1934.

I
.	 By 1939, the houses owned by J.E. Bateup had been transferred to R.H. Halliday,

however Bateup retained ownership of the garage at least until 1949. Halliday had
constructed a forge by 1939, probably on current Certificate of Title 2128/45.

I
.

	

	 By 1949 Halliday had also constructed a workshop on one of his Andrew Street
properties.

3.3.3	 Aerial Photographs

I 	 Aerial photographs of the site were examined from 1949 and thereafter at ten year
intervals. The most recent photograph available was also examined. The features noted in
the area to the west of Bowen Street in each photograph are detailed below.

I 1949
This photograph was difficult to discern, however there appeared to be a number of small

I 	 buildings along Franklin Street, with a lot of vacant land, which may have been private
gardens.

I 	 1959
The layout of the site in this photograph was similar to the photograph taken in 1949,

I 	
however it was much clearer.

The land represented under Certificate of Title 384 1/122 appears to be a road, which ran
parallel to Franklin Street providing a throughway from Bowen Street to Morphett Street.

I

	

	 This was originally known as Little Bowen Street, but later came to be known as Tennant
Court.

I There appeared to be a row of terraced houses fronting on to Bowen Street, south of
Tennant Court, with additional buildings behind them. Three large buildings running

I  
parallel to Andrew Street existed on the southern-most section of the site. The land use of
the remainder of the area was still unclear, but appeared to be either residential or vacant
land.

I 1968
The north-western corner of the site has been cleared and replaced with a bitumen sealed.

I  
open-lot car park. A number of buildings existed in the north-eastern corner of the site,
although it is difficult to tell if these were new buildings, or the same ones that had
appeared on the earlier photographs.

I The terraced houses still exist on Bowen Street, however the area to the west of these
buildings, south of Tennant Court had also been cleared for use as an open-lot car park.

I The three large buildings to the south of the site were also still in existence.

I
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I 	 1979
The entire site has been completely restructured. The current bus terminals and car parks
were clearly visible.

1989
The layout of the site has not changed since the previous photograph.

1995
The layout of the site has not changed since the photograph taken 1979.

Aerial photographs examined are listed in Table 3.16 below:

Table 3.16
List of the Aerial Photographs Examined

-

Photo No Survey No Scale Month Year

I
661
190

5001
4091

1:20000
1:20000

26/9/95
6/9/89

1995
1989

19 2408 1:16000 19/3/79 1979
0151 1126 1:15800 15/11/68 1968
9396 326 1:16000 3/1/59 1959

I 106 7 1:15840 18/1/49 1949

I 3.3.4 Historical Overview

The following information summarises the knowledge gleaned from the Certificate of

I Titles, the Assessment Books at the Adelaide City Council Archives, and the aerial
photographs, for the section of the site located to the west of Bowen Street.

•	 From 1850 up until the late 1960s, the land was used for residential purposes, with
the exception of a garage owned by J.E. Bateup, and a forge and workshop operated
by R.H. Halliday, both on Andrew Street.

•	 During the 1960's a large proportion of the residential land in the western part of the
site had been cleared and was used as an open lot car park, as is evident in the aerial
photograph taken in 1968. This change probably corresponded with the transfer of
land from the Tennant Estate to J. and M. Jedynak in 1967, and to Dimet Corrosion
Pty Ltd, Oak Pty Ltd, and C.L., R.M., and J.L. Bonython in 1968.

•	 By 1971, The Corporation of the City of Adelaide had acquired the entire site to the
west of Bowen Street. The site was then cleared to allow for the construction of the
current bus terminals, which were identifiable on the aerial photograph taken in 1979.

•

	

	 There have been no significant changes of the layout of the allotment since the
construction of the bus terminals was completed.
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3.4	 Information Sources

(a) Mapland - Department of Environment and Natural Resources, Land and Geographic

I Information Group, 282 Richmond Road, Netley. Aerial photographs were viewed.

(b) Lands Titles Office, 25 Pine Street. History of Ownership was researched.

I (c) Adelaide City Council Archives, Topham Mall off 55 Currie and 56 Waymouth
Streets, Adelaide.	 Assessment Books were viewed to provide an indication of the

I occupation, ownership and use of properties.

(d) The Corporation of the City of Adelaide, Planning Department. 	 Information with

I respect to site zoning provided by Greg Vincent.

(e) The Corporation of the City of Adelaide, Environmental Health Department.

I Information with respect to environmental health issues provided by Murray Phillips.

Sue Park. The Adelaide Central Mission Inc.

I
(f)

(g) South Australian Health Commission:

I - Publication "Identification and Assessment of Contaminated Land - Improving
Site History Appraisal" by JW Edwards, M Van Alphen and A Langley,

I
Contaminated Sites Monograph Series, No 3, 1994.

(h) The RPS Group plc (1994). The RPS Manual. Published by the RPS Group (UK).

I (i) Shineblecker C.L. (1992) "Handbook of Environmental Contaminants: A Guide for
Site Assessment". Lewis Publications, Michigan, America.

I
I
I
I
I
I
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I 4. Site Inspection

4.1 Topography

The site was flat.

4.2 Local Soil Types and Groundwater

Published information and previous experience in the area suggests that the soil profile at

I the site can be expected to include in the order of 1.0m of surface fill, consisting of various
reworked soils and building rubble. 	 Underneath this, the natural soil profile is likely to
resemble a Brown Solonised Soil type BS classification.

I The natural profile can be expected to include a thin calcareous silt containing silts, sands
and gravels overlying stiff plastic clay (Keswick Clay). 	 Slickensided fissures are likely to

I be encountered within the Keswick Clay.

Borelogs for the surrounding area have been obtained from the Department of Mines and

I Energy and have been included in Appendix D.

References:

I Department of Mines, (1974)	 Soil Association Map of the Adelaide Region.
Bulletin 46.

I . 	 Sheard M.J., and Bowman G.M. (1996) Soils, stratigraphy and engineering geology
of near surface materials of the Adelaide Plains. Report Book 94/9.

4.3 General Observations - East of Bowen Street

I The site, which was inspected on the 25th of February 1997, consisted of the McCafferty's
Express Coaches and Greyhound Pioneer Australia bus terminals, 2 public car parks, a

I
house, a private car park, a toilet block, and a two-storey building.

There were two public car parks operated by The Corporation of the City of Adelaide, on
the eastern part of the site. The northern car park was accessed from Franklin Street, whilst

I the southern car park was accessed from Grote Street. 	 Both car parks had a bitumen seal
that was in a reasonable condition, with the exception of a few potholes, and heave around
the trees which were dispersed throughout the site. The trees themselves, however, looked

I quite healthy. There appeared to be a number of underground services, including power in
the vicinity of the car park. An old paint drum had been left in the northern car park next to
a ticket vending machine.

I
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I	 The Greyhound Pioneer Australia bus terminal was located in the north western corner of
this section of the site, and consisted of a two-storey building, and an attached canopy
structure for the parking of passenger buses. The building housed a sales counter, booking

I office, waiting room and toilets on the ground floor, and a number of offices on the first
floor. It was also noted that all cleaning and fuelling of coaches occurred off-site at Mile
End. The attached canopy ran north-south, connecting the McCafferty's and Greyhound

I
terminal buildings.

The McCafferty's terminal building contained similar features to the Greyhound Building,

I
however it was only single storey.

The canopy was directly accessible from Bowen Street along it's entire length, and was

I

	

	 sealed with a bitumen surface. The bitumen appeared to be in good condition, however
there were a few small patches which had been replaced. All of the stormwater runoff from

I	
this area ran directly into the drains on Bowen Street.

There are two buildings on the south-western part of the site that are currently only used for
storage purposes by the Adelaide Central Mission Incorporated. The building on the corner

I of Grote and Bowen Streets was a two-storey building with a single storey extension to the
north. There was also a garage north of the building, and a small private car park west of
the building. The car park was accessible from both streets, was lined with trees and
bitumen sealed. There had been some illegal dumping of rubbish at the corner of the
building.

Just north of the two-storey building was a fenced area containing public toilets and a
private car park. There was a large pothole in the bitumen surface of the car park. An old
brick wall along the rear of the lot provided evidence of a building which had previously
existed on the site.

At 22 Bowen Street, between the private car park and McCafferty's bus terminal, was a
small single storey dwelling which was boarded up and could not be accessed. This
building is also occupied by the Adelaide Central Mission Incorporated, and is understood
to only be used for storage purposes.

I
4.4	 General Observations - West of Bowen Street

The site, which was inspected on the 25th of February 1997, consisted of a private car park,

I
and the Coachfreight and Premier Stateline bus terminals.

The. private car park was on the corners of Andrew and Bowen Streets. It was an open lot

I car park with a bitumen surface that was cracked in places but was otherwise in reasonable
condition. The site was basically flat and any stormwater drainage would run into drainage
pits in the kerb at the roadside. There was also an access road which ran parallel to Bowen
Street from Andrew Street, to the Coachfreight parcel pick up point.

I
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Coachfreight operated from a single storey office and storage shed off Bowen Street, on
current Certificate of Title 3479/80. The floor in the shed was completely sealed with
bitumen which was in good condition. No chemicals or fuels were stored on the site at the
time of inspection, excepting some disinfectants and cleaning agents that were used by the
cleaner. These chemicals were kept in a locked cage on a sealed bitumen floor. A
conveyor belt ran along the length of the shed and into the office to convey heavy parcels
from the storage point to the collection point. The motor and gear box which operated the
belt was located at it's western end. The equipment Was very greasy, and there were a few
stains on the bitumen beneath it. It was also noted that a section of the bitumen floor had
been replaced here.

To the north of the site was the Premier Stateline Bus Terminal. This comprised a two
storey building at the eastern end of the site, an attached canopy structure which provided
some shelter for the parking of passenger buses, and an open lot car park to the north of the
canopy. The building housed the sales counter, a waiting room, cafe and public toilets on
the first floor, and offices on the second floor. There was also a power unit on the ground
floor. A cement swale guided any stormwater runoff from the site (which could possibly be
contaminated with oil or fuels) into a stormwater drain at the western end of the canopy.
The car park was also sealed with bitumen which seemed to be of a reasonable quality.

The central portion of this site was used as a roadway to allow access to the buses from
Bowen Street. This area was completely covered with a bitumen seal. There were two
large Collex waste disposal bins, two 44 gallon drums and one 45 Litre drum located at the
western end of the site, next to a stormwater drain. The drums contained unknown
substances.

I
I
I
I
I
I
I
I
I
I
I
[1
I

I
I
I
I
I
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•	 5.	 Summary of Potential Contamination Issues

5.1	 Potential Contamination Issues Associated with Previous Uses of the
Site

Over the past 70 years a number of industries existed on the- site which may have the
potential to cause significant site contamination. The potential risk of contamination
caused by the various land uses have been outlined below:

•	 Polycyclic aromatic hydrocarbons (PAHs) may be potential contaminants from

I residential land uses where coal and ashes may have been disposed of on-site.
•	 Benzoyl peroxide, polycyclic aromatic hydrocarbons (PAHs) (due to the disposal of

coal and ashes on-site) and hydrocarbons (due to the storage of fuels on-site) are

I 	 potential contaminants associated with bakeries, and therefore may be present in the
north-eastern part of the site.

•	 J.W. Turner operated a plumbing business in the north-east of the site. A range of

I 	 contaminants are associated with plumbing supplies and their usage, including acids,
solvents, lead, silver, zinc and arsenic.

•	 Two forges were established on the site at various times. Potential contaminants that

I 	 may have been generated by their operation include a broad range of metals and
heavy metals, solvents, cyanides, phenols, phosphorous, halogenated compounds,
polychlorinated biphenyls (PCBs), hydrocarbons, monocycl ic aromatic hydrocarbons

I (MAHs) and polycyclic aromatic hydrocarbons (PAH5).
•	 An oxy-welding company was established in a warehouse in the north-east of the

site, and remained in operation for at least 10 years. Similar contaminants would

I have been generated by the welding processes, as in the forge, however specific
contaminants may include chromium, fluorides, nitrogen, thorium, titanium,

I
vanadium, zinc and benzene.

•	 A number of radio and electrical companies occupied a warehouse in the south-
eastern part of the site. Potential contaminants from these businesses may include

I 	
metals, PCBs, MAHs, halogenated compounds, boron, chlorinated naphthalenes,
ch lorodiphenyls, phthalates and hydrocarbons.

•	 A wrecking company and two garages have also been in operation on the site.

I 	
Contaminants associated with these businesses include petroleum hydrocarbons, a
range of heavy metals including lead, volatile organic compounds, degreasing
solvents, anti-freeze compounds, PCBs, asbestos, MAHs and other organic

I

	

	
compounds. Underground fuel storage tanks may possibly have been used to store
the fuels. It could not be ascertained whether these have ever existed on the site.

•	 Printing works may have caused contamination with heavy metals (in particular

I 	
chromium, magnesium, and zinc), other metals (particularly silver), alkalis, inorganic
acids, petroleum hydrocarbons, solvents, MAHs, halogenated compounds, ethyl
acetate, ethanol, and isopropanol.

I
.	 Dimet Corrosion Pty Ltd also owned some land in the north-west of the site, however

the aerial photographs did not indicate any structures on the site at that time. If
-	 corrosion inhibitors were used or manufactured on the site then the potential

contaminants may include heavy metals (including Boron associated with Borax),
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I

I	
other metals (including tin, lead, copper, and zinc), and amines, phosphates and
nitrates.

I	 There were also various leases on some of the properties to occupants whose business could
not be ascertained, therefore there may be contaminants present in addition to those already
mentioned above.

I
5.2	 Potential Contamination Issues Associated with the Current Use of the

I	 Site

I	
The site currently contains a number of car parks, houses and bus terminals.

•	 If the bitumen was laid in the car park more than 15 years ago, the soil underlying the
bitumen may contain some residues of polycyclic aromatic hydrocarbons (PAHs) due

I to tar based sub-base materials used in the past.
•	 The parking of the cars and buses has lead to some hydrocarbon staining of the

I	
bitumen surfaces. If the bitumen was cracked there is potential for these
contaminants to be washed in the soil strata below. In addition, the contaminants
may have been washed directly into the stormwater system.

I
.	 At the western end of Bowen Street there were a number of waste bins and large

drums containing hydrocarbons located on a sealed surface next to a stormwater
drain. Any leakage from either the drums or the waste bins would be washed directly

I
into the stormwater system whenever it rains.

•	 Power switchboards were noted in a number of the terminal buildings. The
switchboards may contain asbestos.

I
.	 There was a conveyor belt which ran the length of the Coachfreight storage shed.

The rubber belt used to operate this system may potentially contain asbestos.
•	 Cleaning disinfectants were stored in a locked cage on a sealed floor in the

I	 Coachfreight storage shed. If a spillage did occur, there is potential for seepage
directly into the stormwater drainage system.

•	 Asbestos may have been used in the building materials of the old houses on the

I	 eastern side of Bowen Street that are currently used by The Adelaide Central
Mission.

•	 White Ant Treatments may have been used on the soil beneath the buildings and on

I	 the surfaces prior to sealing. Potential contaminants associated with this may include
arsenic, organochlorine pesticides (OCPs), or organophosphate pesticides (OPP5).

I
I
I
I
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6. Recommendations

The site history investigation has highlighted a number of past activities that have been
undertaken at the site. It is likely that contaminants are present on site however given the
current site use those do not present an immediate concern.

If future plans for the site include redevelopment to a more sensitive land use (ie residential
housing), it is recommended that further(soul)samples are taken from within those areas
identified as potentially being contaminate&and analysed to determine if these areas of the
site contain significant levels of contamination.

I

I

I 2297/143	 Site History Report for the Franklin Street Bus Station
27J062A Located at 85-129 Franklin Street, Adelaide



The Corporation of
the City of Adelaide

I
7.	 Statement of Limitations

I	 This report has been prepared by the Consultant with all reasonable skill, care and diligence
in accordance with the terms of agreement with the Client, and taking account of the human

I
and other resources utilised by agreement with the Client.

The data in the report was derived by applying the methodology described in subsequent

I 
sections of this report. To the best of the Consultant's knowledge, the information
contained in the report is accurate at the date of issue. However there should be a
recognition of the limitations of the site environmental assessment process. These are
referred to, for example in Section 4 of ASTM Practice E 1527-94. Clause 4.5 states the

I following:

I	
No environmental site assessment can wholly eliminate uncertainty regarding the potential
for recognised environmental conditions in connection with a property. This site
assessment is intended to reduce, but not eliminate, uncertainty regarding the potential for

I

	

	
recognised environmental conditions in connection with a property, and both practices
recognise limits of time and cost.

I	
It should also be recognised that site conditions, including contaminant extent and
concentrations, can change with time. This may be particularly relevant if the report is
used after a protracted delay, such that further investigation of the site may be necessary.

I In preparing this report, the Consultant has relied on and presumed accurate certain
information provided by the Client or third parties. Unless otherwise stated in the report,

I	 the Consultant has not attempted to verify the accuracy or completeness of any such
information.

I	 The consultant has prepared this report for the Client in accordance with generally accepted
consulting practice and the Consultant's Terms of Business. No other warranty, express or
implied, is made as to the professional advice included in this report. The Consultant

I

	

	 disclaims any responsibility in respect of any matters outside the scope of the terms of
agreement with the Client.

I	 This report has not been prepared for use by parties other than the Client. It may or may
not contain sufficient information for purposes of other parties or for other uses. The
Consultant accepts no responsibility to third parties to whom this report, or any part
thereof, is made known.

I
A third party relies upon the report at its own risk.

In accordance with standard practice, the assessment carried out is site specific.
Consequently, the assessment does not address environmental liabilities which may or may

I

	

	 not pertain to other properties either currently or previously owned or operated by the
Client or other off-site environmental liabilities.

I
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F8 FRANKLIN STREET EAST PRECINCT

I The Franklin Street East Precinct should develop as a high quality low to medium intensity office area
I range of retail, ancillary retail and support activities at ground floor level. High-density

withresidential and visitor accommodation is also appropriate. The substantial redevelopment

I

I
opportunities which exist within the Precinct should be used to establish a new commercial character
In the area, complemented by the upgrading of the public environment.

The Precinct should remain highly accessible for both local and through traffic. Pedestrian links to
the Central Market precinct and the Western Core Precinct should be maintained and Improved to
provide for increasing numbers of pedestrians.

USE OF LAND
The primary activity In the Precinct should be general offices supported by ground floor retailing. The

I
redevelopment of a comprehensive bus terminal and supporting facilities is appropriate In the
Precinct. The Morphett Street frontage should accommodate offices and showroom activities.
Showrooms will be considered elsewhere in the Precinct on their merits. Residential and visitor
accommodation may also be appropriate at higher densities.

I Public parking stations are non-Complying on Franklin and Morphett Street frontages, but elsewhere

will be considered on merit.

I Desired Uses

general offices, consulting rooms

	

• 	 cafeS

	I	 shops
licensed premises
ancillary retail services

	I	 leisure studios
showrooms (on Morphett Street frontages)

	

• 	 passenger terminals, minor transport depots

I g complyifl9 and Other Uses - Indicated in Use Chart F.

I BUILT-FORM

Density

Basic plot ratio: 2.4

I Maximum plot ratio: 3.0

	

- 	 Bonus plot ratio of up to 0.6 can be achieved by the following means:

I (a)by purchase of transferable floor area from a Local Heritage Item or an Item of City
Heritage;

	I	 (b) 	 for the provision of dwellings, multiple dwellings, institutional care, residential care
accommodation, visitor accommodation or any combination of the above where the
bonus floor area is equal to the floor area used exclusively for these purposes;

	I	 (C) 
for the pr05i0fl of a thud care centre and associated open space where the bonus floor
area is equal to the area used exclusively for this purpose; and

(d) 	 for me prvtesar W 	 'l,'
I

on Precinct Map F8. (The amount 0 floor area i may
awarding of this bonus Is equivalent to the site area devoted to the pedestrian link and
multiplied by a factor of 2.0).

I
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The built-form in the Precinct should effect a transition from the higher intensity and scale of the
Western Core to the lower scale of the Central Market Precinct.

Accordingly, the maximum building height In the Precinct is 21 metres or six storeys. Buildings on
FranklinStreet should achieve a minimum of two storeys. Front and side boundary set-backs should
be minimal to Franklin and Morphett Streets, and be in accordance with the prevailing siting pattern in
order to produce a largely continuous built-form wall along these major street frontages. On minor
streets front and side set-backs may be varied to provide landscaped frontages to buildings.

Townscape Context
Development should relate well to neighbouring buildings and contribute to the development of a

I 	 cohesive townscape. New buildings should respect the traditional scale, massing and architectural
detail of the Franklin Hotel and adjacent buildings.

i Heritage

U 	 Within the Franklin Street East Precinct the following Items are included on the Register of City of
Adelaide Heritage items contained in Schedule 4 to these Principles:

I Item 0981 Workshop, 25 Eliza Street;
Item 97 	 Young Street Chambers (former Printing House), 25 to 29 Young Street and 26-30

Eliza Street;

I 	 Item 98 	 Offioas (former Houses), 82 to 86 FranklIn Street;
Item 99 	 Church of Christ and Church Hall, rear of 96 to 100 Grote Street (part in F9

Precinct);
Item 100 	 Hotel Franklin. 88 to 92 Franklin Street;

I Item 101 	 Her Majesty's Theatre. 54 to 58 Grote Street (part in F9 Precinct).

The location of the above buildings contained within the Items Is Indicated on Precinct Map FS.

I ENVIRONMENT AND AMENflY

Public Environment and Pedestrian Shelter

I A high level of pedestrian amenity should be achieved in the public envIronment of the Precinct with
• 	 large growing street-trees on the major streets and attractive paving where appropriate. Where

footpath widths and existing or proposed street tree-planting allow, development may provide

I verandahs, awnings or balconies for pedestrian shelter.

Design of the public environment should contribute to the safety and security of pedestrians.

On-site Landscaped Open Space

On-site landscaped open space Is not required, but the provision of landscaped pedestrian spaces

I such as arcades, malls and small pocket parks on pedestrian links is desirable.

Signs

I The provision of signs should be In accordance with Principle 37 and Sign Chart F.

A variety of well-designed signs may be permitted in the Precinct. Illumination of signs and buildings

I 	
is appropriate, providing there is no adverse impact on residential premises.

Within the Indicated sign levels the following signs are appropriate:

I 	
(a) 	 above canopy level - fiat wall signs (at parapet height), vertical projecting signs;

(b) 	 canopy level 	 fascia signs, flat wail signs, horizontal projecting signs;

I
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I (c) 	 below canopy level - business plates. flat wall signs, horizontal projecting signs,
under canopy signs; and

I (d) 	 ground level 	 - low free-standing signs.

Within the indicated sign levels the following signs are non-complying.

I (a) 	 roof level 	 - all signs; and

I
(b) 	 ground level 	 - pylon signs.

All other signs and the animation of signs will be considered on their individual merits, but third party
advertising Is non-complying.

I MOVEMENT

Pedestrians

I Existing through-site and on-street pedestrian links should be maintained and developed on Town
Acres 241, 242. 263, 265,308 and 310.

I A new pedestrian link Is required between Grote and Franklin Streets to run from Young Street to
Moonta or California Streets through Town Acre 263 and 310 as shown on Precinct Map F8.

I	
The pedestrian route along Bentham Street and Pitt Street should be developed as a key route linking
the railway station with the Central Market. Pedestrian safety and security should also be improved
along Young Street.

I	 VhIcIo Access and Swvicing

Provision for vehicle access and servicing should be In accordance with Principles 44, 46 and 50.

I Pa tiring

Provision for car parking should be in acoordancO With Principles 48, 50, 52 and 53.

I

I
I

I

I

I

I

I
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RD. ADELAThZ,	 T.A. BLOCK 266,	 AUGER HCLZ NO. 4. 5A.
LOG OF BORE

Of	 1' Sandy loamand rubble.
1	 2Fairly soft b"owniah liiay clay with some

D"th 	 DSP5t*r

Dark
nish-grey clay with red. and. yellow mottling.

2	 4 rown lime3r clay loam with some rubble, (true
oil) grading to light brown limey 'and sandy
with abundant grit and tiavertino fragmenta.

htly mottled.
'4 	 6 Light brown limey clay and slight greenish-grey

mottling and 'nnmerouc trayertinc particles, C)becoming greenish-grey clay with brown and
yellow-brown bottling, Quite firm and VuZW.

6 	 8 Mainly greenish-grey slightly Bilty clay with
Blight yellow-brown (ochreous) and brown mott-
ling. Some small patches of red iron staining.
Some gritty tragtente. Stiff arid

8 	 18 Greenish-grey slightly silty clay, with abundant
patches of reddish material and lesaes yellow.
brown oclu'eoue mottling. Some brown mottlini..
Thimeroua small grit and 'travertine fragments.
Some blobs of black organic matter. Stiff and
Paw.

18 	 20 Greenish-grey silty clay, but mottling mainly yell-c
ow and yellow-brown. Only insignificant reddish
patches. Less gritty, no travertine fragments.
Soae moderately large patches. Less gritty, no
travertine fragments. 8omc moderately large
patches of brownish-black organic material. Cstiff and pa.

20 	 26 Greenish—grey slightly silty clay with reddish-
brown mottling and some brown and yellow-brorn
Patches. Stiff to very stiff.

26	 32 Greenish-grey slightly silty clay with yeUow-brow
and bowv. mottling, reddish mottling only very

32	 39 Red-brown very esndy clay with small blobs of
greenish-grey 'yellow-brown and brown clay.
Patches of red-browneand and grit. Very stiff.
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T.A. BLOCK 266, 	 AUGER HCLE ?O. 4 C
LOG OF BORE

c
D e$b ?zo
	 Depth To	 K,tiui at

0'
	

2' Drown sandy fill. Rumeroua rock fragments.
2
	

'4 	 Dark brown limey clay (True topsoil). Mottled
light brown. 8onwhat silty but with numerous
gritty fragments of quartz, travertine etc. —
becoming more light brown with depth. Fairly
sort and pliable.

Light brown limey- clay with abundant gritty
travertine frsenta etc.

Light brown limey clay with some green-grey
Blight red-brown mottling. Containi the usual
gritty traverti±ie, qtz. some black organic.
matter and whitish limey patches. Moderately etif

Mainly green-grey silty clay, with brown, yellow-
brown and alight red mottling. Thence as above.

Ditto but limoy patches absent w11at reddish-
brown iron staining more common. Very tiz.

Mainly green-sy very stiff pizg silty clay.
8light brownish mottling. Some red and yell
iron oxide patches in varying amount. Some gr ty
fragments.

Ditto i.e. green-gray, but with excessive reddish
patches and leaner yellow-brown patches* Again
very stiff and puggy.

Ditto but more uellow-brown mottling.
Ditto — rad&teh-biay more abundant — appears to

form harder kernels in otherwise. verii stiff
and pig' clay.	 .

Ditto i.e. green-grey silty, clay, mottled maini,f"
light red-brown, BC0 70110 -brown,snd. alight
reddish. Very stiff and puw with kernels 4
even herder clay. Some gritty particles etc.
Abundant dark organic material at about 32tt.

Qreangrey silty clay. Vary stiff. Small patches
of well churned light red-brown clayey sand.
Thimerous gritty particles. 	 .
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Rust PPK Pty Ltd

Photo 1: The Private Carpark on Andrew Street and the

entrance driveway into Coachfreight (looking north).

£

Photo 2: The Coachfreight storage shed (and bus shelter),

looking west, across Bowen Street.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Rust PPK Pty Ltd

Photo 3: The Coachfreight storage shed, with the conveyor belt
along the rear wall (looking south).

a.

Photo 4: The Premier Stateline passenger terminal, and attached
canopy for bus parking (looking west across Bowen Street).



Rust PPK Pty Ltd

Photo 5: The large drums containing waste oils near the

stormwater drainage pit at the western edge of the site
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Photo 6: The Collex waste collection bins next to the

stormwater drainage pit at the western edge of the site.
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Photo 8: The carpark at the eastern edge of the site

(looking east from the Greyhound terminal).

Photo 7: The Greyhound terminal and attached

canopy for bus parking (looking north-west).

Rust PPK Pty Ltd



Photo 9: The carpark at the eastern edge of the site

(looking east from the Greyhound terminal).
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Photo 10: The private car park on Bowen Street with the remains

of an old wall along the rear of the site (looking east from Bowen Street).
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I Rust PPK Pty Ltd
ACN 058 381 507

I 101 Pine Street

Adelaide,South Australia

GPO Box 398, Adelaide

I Environment & Infrastructure
SA 5001 Australia

Telephone (08) 8405 4300

U mt Tel +61 8 8405 4300

Facsimile (08) 8405 4301

Email ppkadel@ozemail.com.au

I Our Reference	 2706/2916/27J097A

30 June 1997

The Corporation of The City of AdelaideU Town Hall Adelaide
GPO Box 2252
South Australia 5001

Attention: Mr Brian Fitzpatrick

I
Dear Brian

Environmental Site Assessment Franklin Street Bus Station and Car Parks

Rust PPK is pleased to submit two (2) copies of the above assessment report for your consideration.

I 	 The findings of the assessment program have identified no requirements for remedial works at the
site in accordance with the continued long term use of the site for commercial purposes.
Recommendations have been made with regard to the potential redevelopment of various parts of the

I site for either similar commercial landuses or for restricted residential purposes (with no access to
underlying soil), and also for more sensitive landuses (such as unrestricted residential) where there
maybe potential access to underlying soil. It is understood that the recommendations are subject to

I approval by the appointed environmental auditor, Adrian Hall.

I trust that I have interpreted your requirements correctly. If you have any queries or questions
relating to the above report or the assessment program, please do not hesitate to call me on (08) 8405
4300 or 0414 245353.

Yours faithfully

I
I
I 	

Stuart P Taylor
Team Leader, Environmental Assessment and Remediation
Rust PPK Pty Ltd

I
I
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Executive Summary

Rust PPK Ply Ltd (Rust PPK) was commissioned by The Corporation of the City of Adelaide (The
Corporation) to undertake a preliminary environmental assessment of the Franklin Street Bus
Station and several surrounding car park sites. The entire subject site which includes the bus station
and car parks is located at 85-129 Franklin Street however the site is divided into two sections on
the eastern and western sides of Bowen Street.

The environmental assessment program follows a site history investigation undertaken by Rust PPK
in March 1997 (Rust PPK doc no 9 71143).

The objectives of the environmental assessment program were to investigate and report on any
potential soil and groundwater contamination resulting from past site activities, prior to the possible
future redevelopment of various parts of the site.

In order to achieve these objectives Rust PPK undertook a comprehensive desktop study and on-site
investigation comprising targeted soil investigations and detailed laboratory analysis.

The assessment program undertaken during May 1997 has identified elevated concentrations of
heavy metals (lead, zinc, and copper) in excess of the ANZECC environmental and/or the SAl-IC
health based guidelines within the fill materials recoveredfrom:

• the driveway of the Coachfreight parcel collection and drop offpoint to the west of Bowen Street
(BH4, lead and zinc only);

• the northeast corner of the Grote Street public car park (BHJ4); and
• the centre of the car park adjacent the storage building at 104 Grote Street used by the Adelaide

Central Mission (BH20, zinc only).

An elevated PAH (benzo(a)pyrene) concentration in excess of the SAHC health based guidelines,
was identified within the fill materials in the car park adjacent the storage building at
104 Grote Street (BH20). Elevated Totalfluoride concentrations were identified within the surficial

fill materials recovered from the north eastern corner of the Franklin Street Car Park and the south
eastern corner of the Grote Street Car Park. These elevated levels of heavy metals, PA Hs and
fluoride are considered to be associated with fragments of ash, cinders and/or slag which were
observed within the sub-surface soil profile within these locations.

Fragments of ash, cinders and/or slag were identified in thirteen out of the twenty sampling

I 	 locations at the site and although elevated PAH, heavy metal and fluoride concentrations were not
reported at all of these locations, it is considered that the relatively low proportion of the materials
within the overall soil matrix may be resulting in a dilution effect on the analyte levels within the

I 	 overall matrix. This therefore indicates the potential for high concentrations of localised (hotspot)
PAH contaminants within the fill materials in boreholes BH4 and BH18 located on the western side
of Bowen Street, and in all of the boreholes located on the eastern side of Bowen Street with the

I 	 exception of boreholes BH9 and BHJJ. The fill materials containing ash and cinder fragments were
generally identified to depths ranging from 0.5 m to 0.7 m across the site.

I
I	 97-4591)0C Environmental Site Assessment Franklin Street
I	 27J097A 	 Bus Station and Carparks
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I
The surficial fill materials and the underlying natural soil were identified as being moderately

I alkaline, with soil pH at all locations reported above the ANZECC environmental guidelines.

I 	
The presence of moderately alkaline surface and sub-surface soils in conjunction with the natural
tight clay profile and the apparent containment of any contaminants within the ash, cinder and/or
slag fragments identified, indicates that the impacted fill materials are likely to pose negligible long

I
term environmental risks to the underlying soils and groundwater.

As an aid in the identification of potential health based risks ; all contaminant levels were also

I 
compared to the proposed health based soil guidelines (Langley et a! 1996 - Exposure Settings D
and F) for restricted residential (with limited soil access) and commercial/industrial landuses. The
lead concentration reported in the fill materials recovered from the north eastern corner of the

I 
Grote Street Car Park was in excess of both landuse exposure scenarios. The concentrations of all
analytes reported from the remaining sampling locations were below the prescribed levels for both
landuses.

I In accordance with the continued use of all site areas for current commercial purposes, the results
and findings of the assessment program have identified no requirements for any subsequent site

I 	 characterisation or remedial works at the site. The only possible exception is the need for a site Jj
specific risk assessment to address the elevated concentration of lead identified within the north
eastern corner of the Grate Street Car Park. From a preliminary risk assessment perspective it is

I 
considered that the concentration and likely nature of the elevated lead level identified will not pose
a limiting factor for the continued current usage of the site providing the bitumen surfaces are
maintained and managed appropriately.

If any part of the site is to be developed for a more sensitive landuse, then further site
characterisation is recommended, the extent of which will be dependent on the future landuse. This

I is necessary in order to further characterise the soil in those areas of the site which were not
investigated, particularly due to the presence of ash and cinders within the fill materials at thirteen
out of the twenty sampling locations on-site. If any part of the site, with the exception of the Premier

I Stateline Terminal, is to be redeveloped to a landuse of the same or similar sensitivity (for example
commercial or restricted residential with no access to underlying soil) then it is recommended that
charcterisation of any excavated soil be carried out in order to determine off-site disposal options.

I Disposal as low-level contaminated waste may be necessary due to the potential for contamination
to be present within the ash and cinders identified in many areas of the site. It is also recommended
that appropriate health and safety precautions are taken during any possible future on-site

I

	

	 earthworks, in order to protect workers and adjoining sites from exposure to potentially
contaminated soils.

I

I

I

I
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I
1.	 Introduction

I Rust PPK Pty Ltd (Rust PPK) was commissioned by The Corporation of the City of
Adelaide (The Corporation) to undertake a preliminary environmental assessment of the
Franklin Street Bus Station and several surrounding car park sites. The entire subject site

I which includes the bus station and car parks is located at 85-129 Franklin Street however
the site is divided into two sections on the eastern and western sides of Bowen Street.

I The environmental assessment program follows a site history investigation undertaken by
Rust PPK in March 1997 (Rust PPK doc no 97/143)

I The objectives of the environmental assessment program were to investigate and report on
any potential soil and groundwater contamination resulting from past site activities, prior to

I
the possible future redevelopment of various parts of the site.

In order to achieve these objectives Rust PPK undertook a detailed desktop study and on-
site investigation comprising:

•	 review of historical site usage;

I
. review of local soil and groundwater;
•	 drilling and sampling of twenty (20) soil bores;
•	 laboratory analysis of selected soil samples for a full range of chemical parameters

I
characteristic of suspected potential contaminants resulting from previous on-site and
adjacent site activities; and

•	 review and assessment of soil contaminant levels in accordance with the proposed future

I
The scope of works undertaken was in general accordance with the proposed work plan

I provided to The Corporation in April 1997 (Rust PPK document no. 97-219) and was
subject to discussion and approval by The Corporation appointed Environmental Auditor,
Mr Adrian Hall (BC Tonkin & Associates).

This report details the results and findings of the assessment program including a summary
of available site history, assessment methodology and recommendations for limited site
remediation and future site management.

I

I

I
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I
2.	 Site Identification and Description

I 2.1 Site Identification

The subject site comprises two irregularly shaped	 parcels of land to the east and west of

I Bowen Street. Each of these parcels comprises a number of allotments which are described
under different Certificates of Title, as listed in Table 2A and Table 2.2 below.

The total area of the site is approximately 1.41 hectares.

The site is located at 85-129 Franklin Street, Adelaide, and has an approximate total area of

I 1.41 hectares.	 The Corporation have advised that the site is part of the F8 Franklin Street
East Precinct.	 Any proposed development must comply with the zoning regulations
specified by the council which apply to this area. These regulations specify the desired and

I non-complying land uses and specify that any development should be used to establish a
new commercial character in the area, complemented by the upgrading of the public

i
environment.

Table 2.1
Allotment Details for the Eastern Side of Bowen Street

Certificate of Title Reference 	 Land Description	 Area (m 2)

I 226/124	 Town Acre 263	 1983.80
1639/119	 Town Acre 310	 2760.50
1663/99	 Town Acre 309	 83.60
1751/37	 Town Acre 3ll 	 648.80I 1922/48	 Town Acre 263	 986.26

5060/608	 Allotment I in DP 32560	 580.00

I
5317/61	 Allotment 12 inDP546	 149.60
5317/62	 Allotment 91 inFP166443	 348.69
5317/63	 Allotment 92 in FP166444 	 271.50
5317/64	 Allotment 93 in FP166445	 526.90
5317/65	 Allotment 91 inFPI7O4OI	 816.37

I TOTAL	 9156.02

I Table 2.2
Allotment Details for the Western Side of Bowen St reet*

Certificate of Title Reference Land Description Area (m 2)

2023/96 Town Acre 311 260.67

I 2128/45 Town Acre 3ll 257.80
2201/187 Town Acre 311 259.70
3479/180 Town Acres 261 & 262 1744.00

I
3582/78
3582/79

Town Acre 261
Town Acre 262

509.70
490.04

3582/80 Town Acres 261 & 262 1122.90
3841/122 LTRO Plan 546 340.60
TOTAL 4985.41

97459.DOC	 Environmental Site Assessment Franklin Street 2
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The site is surrounded by the following properties:

• Dreamland Furniture and a disused warehouse to the east;
• light industrial facilities to the west;
• Franklin Street to the north; and
• Andrews Street, the Grote Street Church of Christ and Grote Street to the south.

A location map for the site is presented in Appendix A;

22	 Site Description

The site currently contains the following features:

• the Premier Stateline bus terminal, canopy and private car park on the north-west of the
site (collectively referred to as Bus Depot 2);

• the Coachfreight parcel collection and drop off point (including storage shed) in the west
of the site;

• a bitumen-sealed private car park in the south-west of the site;
• the Greyhound and McCafferty's Express bus terminals and canopy on the north-eastern

side of Bowen Street (collectively referred to as Bus Depot I);
is a single storey house, a private car park, a toilet block and a two-storey building and

adjacent car park all utilised by the Adelaide Central Mission on the eastern side of
Bowen Street, in the south of the site (collectively referred to as 104 Grote Street); and

• two bitumen sealed public car parks in the east of the site owned and operated by The
Corporation of the City of Adelaide (referred to as the Grote Street Car Park and the
Franklin Street Car Park).

2.3	 Site Ownership

The current Certificates of Title show the site to be owned by The Corporation of the City
of Adelaide.

2.4	 Site Topography

The site is situated on a flat parcel of land and is surrounded by similarly flat parcels of
land.

2.5	 Local Soil Types

Published information and previous experience in the area suggests that the natural soil profile
at this site can be expected to include in the order of I .Om of surface fill, consisting of various
reworked soils and building rubble. Underlying this the profile is likely to resemble a Brown
Solonized Soil type BS classification. Type BS soil profiles consist of brown sandy to clayey

I 	 97-459.DOC Environmental Site Assessment Franklin Street 	 3
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I

I	
soils with abundant earthy lime and caicrete in the subsoil. Type BS soils are alkaline and often
contain significant amounts of soluble salts. Over most of the city area, Type BS soils vary
from a thin layer up to three metres thick and the layer overlies l-Iindmarsh Clay. Surface
absorption in Type BS soils is rapid due to the highly permeable profile and as such external

I drainage is slight.

I 2.6	 Local and Regional Groundwater

I	 Department of Mines and Energy (MESA) records indicate regional standing groundwater
levels at depths ranging from approximately 6 to 40 metres (refer Appendix B).

I	 No groundwater was intersected during the on-site drilling program to a maximum depth of
2.3 m.

I
I
I
I
I
I
1
I
I
I
1
I	 .
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I

u 	 3.	 Site History

I 3.1	 Historical Overview

The following information summarises the information obtained from Certificates of Title,
Assessment Books in the Adelaide City Council Archives, the Sands and McDougall
Directories of South Australia and historical aerial photographs of the site, all of which was

U
documented in more detail in the Site History Report prepared by Rust PPK in March 1997:

• From 1850 until the early 1900s the site was used generally for residential purposes, but

I	
there were also a number of commercial premises including a garage, forge, workshop,
bakehouse, and a private road.

• From the 1920s a number of small light industries were established on the site. These

I	
included a factory, garages, forges, stables, printing works, workshops, shops and
offices. Some of the occupants included the Franklin Wrecking Co, J.W. Turner, a
plumber, Oxy-welders Ltd, the O'Donnell Brothers Ltd. and a number of radio and

I
electrical companies.

• During the 1960's a large proportion of the residential land in the western part of the site
had been cleared and was used as an open lot car park by Dimet Corrosion Prevention

I Pty Ltd and 1. and M. Jedynak.
• The Corporation of the City of Adelaide had acquired most of the land comprising the

site by 1972, excepting the land contained in Certificates of Title 5060/608 and 1751/37

I

	

	 (the land referred to as 104 Grote Street). The land was then cleared and by 1979 the
majority of the existing bus terminals and car parks had been constructed.

• The residences on land contained in Certificates of Title 5060/608 and 1751/37 were

I	 acquired by The Corporation of the City of Adelaide in the early 1990s, and are
currently used by the Adelaide Central Mission. The front part of the building at
104 Grote Street has been condemned by the Council due to problems with rust and

I cracking.
• Between 1989 and 1995, a new terminal building was constructed on the eastern side of

Bowen Street, on what was previously either car or bus parking space.

I
I	

3.2	 Summary of Potential Site Contamination Issues

Based on the historical information obtained from the Site History Investigation, it is
considered that the following potential contamination may be present on site as a result of past
on-site and adjacent site activities:

• Polycyclic Aromatic Hydrocarbon (PAH) contamination from the tar-based sub-base

I materials that have been used beneath bitumen in the past;
• PAH contamination from possible waste products associated with coal fires or furnaces

which may have been used on the site in the past;
• Organochlorine Pesticide (OCP) contamination from the possible use of white ant

treatments beneath buildings that have existed on-site;

I
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I
• possible petroleum hydrocarbon (TPH) contamination from leakage of fuel or oil from

vehicles; and
• possible heavy metal contamination from activities associated with a plumbing business,

forging, oxy-welding, radio and electrical companies, wrecking and auto-mechanics or

I printing works, all of which existed on the site in the past.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I

i
4. Soil Assessment program

4.1	 Assessment Rationale

The assessment program was undertaken in general accordance with the proposed scope of
works provided to The Corporation in April 1997 (Rust PPK document no. 97-219).

I
In designing the soil assessment program, reference was drawn from the following sources:

• the Australian and New Zealand Guidelines for the Assessment and management of

I
Contaminated Sites" (ANZECC 1994);

• 	 the guidelines prepared by the South Australian Health Commission in the publication
"A Practical Guide to the Health Risk Assessment and Management of Contaminated
Land in South Australia" (1993); and

I • 	 site history information.

The soil sampling program targeted only the open space areas of the site. The approximate

I open space area of the site is 0.98 hectares therefore in accordance with the Draft
Australian Standard for the Sampling of Soils, the minimum number of sampling points
recommended for a site with an area of 0.9 hectares is 20 points. 	 The soil assessmentI- program therefore incorporated twenty (20) soil monitoring bores targeted within the open
and accessible areas of the site.

I The location of all soil sampling boreholes were discussed with and approved by the
- appointed auditor, Adrian Hall and the approximate location of the soil monitoring bores

are presented in Appendix C.

Drilling and sampling of the soil boreholes was undertaken between 20 - 22 of May 1997.

I 	 Soil boring was undertaken using stainless steel push tubes, driven by a pneumatic hammer,
to a maximum depth of 2.3 m. Soil cores were extracted from the push tubes directly onto
clean plastic core trays for logging and collection of soil samples by the Rust PPK field

I 	 investigator. Soil samples were recovered directly from core trays and transferred to pre-
chilled 250 ml glass jars and sealed with teflon lined metal lids. Collected samples were

I 	
immediately labelled and transferred to a chilled esky for storage.

On completion of field activities all samples were checked for labelling consistency against
the field sampling record. Samples were then packed into eskies with fresh ice bricks and
sealed for transport to the nominated laboratory for storage and analysis. Chain of Custody
forms were completed and accompanied the samples to the laboratory

I To reduce any cross-contamination of soil samples all push tubes were decontaminated and
cleaned using a pressurised spray gun prior to the drilling of all soil bores. An equipment
rinsate (ER) was taken on one push tube in every ten (10) boreholes, a procedure which

I involves rinsing the tube with de-ionised water into a sample bottle which can then be sent
to the laboratory for analysis to ensure that the tubes were washed correctly.

I 	 -
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A field duplicate sample was recovered from a particular depth at each borehole in addition
to the primary sample for that depth. Selected field duplicates were analysed along with
the primary sample in order to monitor the precision and accuracy of the laboratory
analysis and the distribution of contaminants within the soil profile.

4.2	 Ground Conditions Encountered

The generalised soil types encountered during drilling ae summarised as follows:

• Fill Materials: generally consisted of a surface layer of yellow silty sand with some
gravel overlying dark brown silty clays to depths ranging from 0.5 m to 1.2 m. Brick
fragmentsand cinders were identified in 13 out of the 20 boreholes and fragments of
vesicular slag were identified in one of the boreholes.

I . Natural Sediments: calcareous silty clays with some calcareous gravel ranging from
creamy brown mottled brown to orange brown mottled creamy brown to a depth of
approximately 2.0 m. 	 At some boreholes the soil became greenish brown at around

I 2.0 m as it became Hindmarsh clay.

fill materials which showed visual evidence of contamination are detailed as follows:

I
The

BH4: Some ash and cinders and very occasional vesicular slag fragments from 0.7 -

LOm.

I BH5: Occasional ash and cinders from 0.7-0.8 m.
BH6 : Occasional ash and cinders from 0.65-0.75 m.

I
BH1O:
BH12:

Occasional ash and cinders from 0.65-0.7 m.
Very occasional ash and cinders from 0.55-0.7 m.

BHI3: Occasional surface bitumen fragments from 0.035-0.15 rn, some ash and cinders

I BH14:
from 0.6-0.9 m,
Occasional ash and cinders from 0.15-0.7 m.

BH15: Occasional ash and cinders from 0.55-0.7 m.

I
BHI6:
BH17:

Occasional ash and cinders from 0.3-0.6 m.
Occasional ash and cinders from 0.65-0.7 m.

BH18: Occasional ash and cinders from 0.4-0.5 m.

I
BHI9:
BH20:

Occasional ash and cinders from 0.6-0.7 m.
Very occasional ash and cinders from 0.015-0.2 m, occasional ash and cinders
from 0.35-0.55 m

Environmental soil monitoring borelogs are presented in Appendix D and a site plan
showing the approximate area of fill materials containing ash, cinders and/or slag is
contained in Appendix E.

I
I
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I
4.3	 Sampling Depths and Analytes

I 	
In general 3 to 4 soil samples were collected from the first metre of the soil core, with an
additional I to 3 samples recovered between 1.0 rn and 2.0 m, and then one sample was
taken below 2.0 m, if the borehole was drilled past 2.0 m. The sampling generally included
between 2 and 5 soil samples from the fill materials depending on the depth of fill. TheI 	 -.	 specific sample depths were dependent on the soil profile at each location.

I
Selected soil samples were analysed for a range of chemical analytes including:

in Organochlorine Pesticides (OCPs);
• Heavy Metals - arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb),

mercury (Hg), and zinc (Zn);
• Total Petroleum Hydrocarbons (TPHs);

I . Benzene, Toluene, Ethyl Benzene and Xylene (BTEX);
• Polycyclic Aromatic Hydrocarbons (PAHs); and
•pH.

Four soil samples were also analysed for the full Victorian EPA Chemical Suite which
generally consists of a selection (or all) of the following analytes:

• Heavy Metals - As, Be, Cd, Co, Cr, Cu, Hg, Mn, Mo, Ni, Pb, Sb, Se, Sri, Zn;
• Organochlorine Pesticides (OCPs);
• Total Petroleum Hydrocarbons (TPHs);
• Benzene, Toluene, Ethyl Benzene and Xylene (BTEX);
• Poly Aromatic Hydrocarbons (PAHs);
• Poly Chlorinated Biphenyls (PCBs);
• Chlorinated Hydrocarbons;
• Cyanide;
• Fluoride; and
in Phenols.

The four samples which were analysed for the full Victorian EPA screen were all field
duplicates. Two of the duplicates were labelled as blind duplicates (the borehole number
and depth was not indicated) and analysed by the primary laboratory along with the original
samples in order to provide an intra-laboratory comparison between the results. The other
field duplicates were analysed by the secondary laboratory while the original samples were
analysed by the primary laboratory in order to provide an inter-laboratory comparison.
These analyses were undertaken as a quality control measure.

Two Equipment Rinsates (ERI and ER2) was also analysed for PAHs, heavy metals and
OCPs.

Chain of Custody documentation showing all of the samples recovered and the analysis
selected for particular samples is presented in Appendix F.
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I

I
4.3.1	 Rationale for Analyte Selection

Metals (As, Be, Cd, Co, Cr, Cu, Hg, Mn, Mo, Ni, Pb, Sb, Se, Sn, Zn)

Analysis for the nominated range of heavy metals was undertaken to target metallic species
which may have been present within any fill materials on-site. Heavy metals could be

I	 present on-site from activities associated with many of the businesses which existed on-site
in the past. The metals selected are in accordance with the suite of metals recommended
within the Victorian EPA Screen and have the potential for posing health and/or

I
environmental concerns if significant elevated levels are - identified.

pH

I Analysis for pH was undertaken on the majority of the samples as it is a measure of the
relative acidity or alkalinity of the soil. The soil pH provides valuable information relating

I to the potential for leachate generation and solubility of certain metallic and non metallic
analytes.

I
TPH and BTEX analyses were undertaken as a measure of potential petroleum hydrocarbon

I residues within the soil profile. The potential for on-site petroleum hydrocarbon impacted
soils was identified from the possibility of leakage of fuel and oil from cars in those areas
that are used as an open bitumen car park.

PAHsI

I	 Analysis for PAHs was undertaken due to the possibility that tar-based materials were used
beneath the bitumen car park and also due to the possibility that wastes associated with
coal, coke or fuel oil fires or furnaces may be present on-site. PAHs typically result from

I the incomplete combustion and partial pyrolysis of petroleum hydrocarbon products (ie.
fuel oils, coke and coal). Some PAH compounds, particularly Benzo(a)pyrene are known
human carcinogens, whilst other PAHs including Benzo(a)anthracene and

I Dibenz(a,h)anthracene are suspected human carcinogens.

I 	
OCPs

Analysis for OCPs was carried out due to the possibility of residual contamination from the use
of white ant treatments beneath or around any of the residences or other buildings that existed

I  on the site in the past. OCPs have the potential to pose significant health risks for future
occupiers of the site as the more residual OCPs such as Dieldrin, Heptachlor and DDT have a
predicted environmental persistence time of 5-15 years.

I
1
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I
I
I
I	 4.4

Victorian EPA Screen

Analysis of selected soil samples for the Victorian EPA screen was undertaken in accordance
with the requirements of the independently appointed Environmental Auditor. The range of
analytes contained within the Vic EPA screen provide a broad chemical characterisation of the
site targeted towards a wide range of common industrial and commercial pollutants.

Laboratory Analysis Program

H	 The primary laboratory soil analyses were conducted by:

I	 Australian Government Analytical Laboratories (AGAL)
51-65 Clarke Street
South Melbourne, Victoria.

I AGAL laboratories are NATA certified for all of the nominated soil analyses.

I	 Two duplicate samples were sent to a secondary laboratory as a Quality Control (QC)
measure. The inter-laboratory QC duplicate analysis was conducted by:

I .	 MGT Environmental Consulting Pty Ltd
3 Kingston Town Close

I	
Oakleigh, Victoria.

MGT are also NATA certified for all of the nominated soil analyses.

4.5	 Soil Assessment Criteria

I In order to assess the level and significance of any potential contaminants detected through
analytical laboratory testing it is usual to reference established environmental investigation

I
levels and/or human health threshold exposure levels.

For the purpose of assessing potential long term human health risks, the South Australian

I 
Health Commission (SAHC) Investigation Levels as specified within the publication "A
Practical Guide to the Health Risk Assessment and Management of Contaminated Land in
SA" (SAHC January 1993), are referenced as the adopted initial investigation levels.

I For the purpose of assessing potential environmental risks, the Environmental Investigation
Levels specified in the Australian and New Zealand Guidelines for the Assessment and

I	 Management of Contaminated Sites (ANZECC/NH&MRC 1992) are referenced as the
adopted initial investigation levels. The ANZECC Environmental investigation guidelines
are primarily based on threshold levels for phytotoxicity and surface water receptors and

I	 are derived to protect the most sensitive receptor likely to be placed at risk and to reflect a
level at which there is no observed effect on that receptor.

I
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I
The SAl-IC (health) and the ANZECC (environmental) Investigation Levels do not

I 	 necessarily represent an immediate action level if exceeded during the course of the initial
investigation, however, they indicate contaminant levels which need to be assessed further
through risk analysis to determine the relative level and significance of the contaminant

I 	 concentrations on a site specific basis.

I 	 As a preliminary aid in the evaluation of site specific health based risk analysis, the
Proposed Health Based Soil Guidelines (Langley et al 1996) as presented in the Health
Risk Assessment and Management of Contaminated Sites - Contaminated Sites Monograph

I

	

	 Series No. 5, 1996 are used as reference criteria. The Langley Criteria incorporate health
based soil guidelines for a range of potential exposure settings including:

I 	 Exposure setting A	 - 'standard' residential;
Exposure setting B	 - 'restricted' residential with substantial vegetable garden (limits

on poultry meat intake);

I 	 Exposure setting C	 - 'restricted' residential with substantial vegetable garden
(exclusions on poultry meat intake);

Exposure setting D	 - residential with restricted soil access (includes medium to high

I density residential);
Exposure setting E	 - parks, recreational open space and playing fields: includes

secondary schools;

I - 	Exposure setting F	 - commercial/industrial sites.

For the purpose of the preliminary contamination assessment the assessment criteria

I 	 nominated within the SAHC Health Based Guidelines and the ANZECC Environmental
Investigation levels will be referenced as the primary assessment criteria. For the purpose
of the preliminary health risk assessment reference will be drawn from the Langley Criteria

I 	 for restricted residential landuse with limited soil access and commercial/industrial landuse
(Langley et al 1996 - Exposure Settings D and F) in order to provide information regarding

I
the health risks associated with the site depending on the potential future landuse.

In the case of analytes not covered by the nominated guidelines the Dutch Investigation and
Intervention values will be referenced and the former Dutch C levels and the NSW EPA

I Guidelines for Assessing Service Station Sites will be used as the guidelines for
TPH/BTEX.

4.6	 Soil Contamination Assessment

I Assessment Criteria for comparison with soil analytical results is contained in Appendix G
and Jaboratory results from the nominated soil analyses are presented in tabulated form in

I 	 Appendix H. Full certified laboratory results are presented in Appendix I. Refer to
Appendix C for the sampling location plan.

I

I
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I Heavy Metals

Elevated levels of zinc (280 mg/kg, 2000 mg/kg and 410 mg/kg) in excess of the ANZECC

I	 Environmental Investigation level (200 mg/kg), were reported within the fill materials (0-
0.7 m) at boreholes BH4, BHI4 and BH20. At borehole BHI4, located in the north eastern
corner of the Grote Street Car Park, the zinc concentration was also above the SAHC

I	 Health Based Investigation level of 500 mg/kg. From a preliminary human health risk
assessment perspective the zinc concentrations identified at these locations were well
below the proposed health based soil guidelines for both restricted residential landuse

I (limited soil access) and commercial/industrial landuse (Langley et al 1996, Exposure
settings D and F) of 28000 mg/kg and 35000 mg/kg.

I Elevated lead concentrations (670 mg/kg and 1600 mg/kg) in excess of the ANZECC
Environmental Investigation level and the SAHC Health Based Investigation level, both of
which have a level of 300 mg/kg, were reported within the fill materials (0-0.7 m)

I recovered from boreholes BH4 and BHI4. The lead concentration from BHI4 was also in
excess of the proposed health based soil guidelines for both restricted residential landuse
and commercial/industrial landuse (Langley et al 1996, Exposure Settings D and F) of

1 	 1200 mg/kg and 1500 mg/kg respectively.

I	
An elevated copper concentration of 450 mg/kg which is in excess of the ANZECC

-	 Environmental Investigation level (60 mg/kg) and the SAHC Health Based Investigation
level (100 mg/kg) was reported within the fill materials (0.55-0.7 m) recovered from

I	 borehole BHI4 located in the north eastern corner of the Grote Street Car Park. The
concentration reported was however well below the proposed health based soil guidelines
for both restricted residential landuse (limited soil access) and commercial/industrial

I
landuse (Langley et al 1996, Exposure settings D and F) of 4000 mg/kg and 5000 mg/kg.

Analysis for heavy metals was undertaken on eight natural soil samples across the site and

I
the concentrations were all well below the relevant assessment criteria.

The concentrations of heavy metals were below the referenced acceptance criteria for the

I remainder of the boreholes however fragments of ash and cinders were identified in all of
the boreholes located on the eastern side of Bowen Street with the exception of boreholes
BH9 and BHII, and in boreholes 8H4 and BHI8 located on the western side of Bowen

I

	

	 Street therefore there is the potential for localised or 'hotspot' heavy metal contamination
at all of these locations.

I Polycyclic Aromatic Hydrocarbons (PAils)

I	
An elevated Benzo(a)pyrene level of 1.7 mg/kg which is in excess of the SAHC Health
Based Investigation level of 1 mg/kg, was reported within the surficial fill materials (0.05-
0.2 m) recovered from borehole BH20 located in the Adelaide Central Mission Car Park on

I 
the corner of Bowen Street and Grote Street. Ash and cinders were identified in the fill
materials, which extended to 0.55 m, at this location. The Total PAH concentration at this
location was 1 5 mg/kg which is not above the SAHC Health Based Investigation level

I
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I
20 mg/kg, however the presence of the ash and cinder fragments indicates the potential for

I localised or 'hotspot' PAH contamination at this location.

I 	
Although the concentrations of Total PAH and benzo(a)pyrene were below the acceptance
criteria for the remainder of the boreholes, fragments of ash and cinders were identified in
boreholes BH4 and BHI8 located on the western side of Bowen Street and in all of the

I 
boreholes located on the eastern side of Bowen Street with the exception of boreholes BH9
and BHI 1. There is therefore the potential for localised or hotspot' PAH contamination at
these locations. -

I pH

I Laboratory analysis reported soil pH levels ranging from 8.8 to 11.0 which is indicative of
moderately alkaline soils. The analysis reported that all of the eighteen samples analysed
for pH were found to exceed the ANZECC Environmental Investigation criteria which

I recommends an upper pH of 8, with sixteen out of the eighteen samples also exceeding the
SAHC health based investigation criteria which recommends an upper pH of 9. The range
of pH values reported in the fill materials were found to be very similar to those reported in

I the underlying natural soils.

I Organochiorine Pesticides (OCPs) and Organophospate Pesticides (OPPs)

All soil samples analysed for OCPs reported concentrations below the respective laboratory

I detection limits and consequently well below the nominated intervention criteria.

I 	
Total Petroleum Hydrocarbons (TPHs) and Mono Aromatic Hydrocarbons (BTEX)

All soil samples analysed for TPH and BTEX compounds reported concentrations below
the respective laboratory detection limits and consequently well below the nominated

I intervention criteria.

I
Victorian EPA Screen

The four samples that was analysed for a Victorian EPA Screen (BH4, BHI3, BHI2/D and
BH15/D) reported concentrations of Polychlorinated Biphenyls (PCBs), phenol and

I chlorinated hydrocarbons below the laboratory detection limits. The samples from
boreholes BHI2 and BHI5 were also analysed for cyanide and cresols and the

I
concentrations reported were below the laboratory detection limits.

Elevated levels of fluoride of 260 mg/kg and 190 mg/kg were reported in the fill materials
(0.55-0.85 m) recovered from boreholes BHI2 and 131-1I5, located in the north eastern

I corner of the Franklin Street Car Park and the south eastern corner of the Grote Street Car
Park, respectively. The levels were below the Dutch intervention level of 2000 mg/kg. It is
likely that the fluoride is associated with the ash and cinders, which were identified at both

I locations.

I
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I

I
Equipment Rinsate

The equipment rinsate which was from the push tube used in BH8, was analysed for PAHs.
metals and OCPs.	 The laboratory results reported all PAHs, OCPs and metals below the

I respective laboratory detection limits and hence below the specific environmental and
health based guidelines for these analytes.

I
4.7	 Data Validation Report

I All analytical data for soil was assessed to ensure validation. 	 Results of internal laboratory
Quality Control (QC) for soils are included within the laboratory reports in Appendix I.

I This includes results of surrogate recoveries and replicate analysis carried out as part of the
laboratory QC program.	 Tabulated results of all of laboratory replicate analysis and field
duplicate analysis is contained in Appendix J.

I The precision of the results for each analyte for both the laboratory replicate and field
duplicate samples was determined by calculating the Relative Percentage Difference (RPD)

I between a replicates and duplicates. This was calculated a follows:

(Concentration I - 	 Concentration 2)x 100

I RPD=
-	 (Concentration I + Concentration 2)--  2

I	 The acceptance criteria for laboratory replicates is generally set at an RPD of 20%, with an
RPD of 30% used for field duplicates. This criteria is based on Rust PPK quality assurance
(QA) protocols, which were developed with regard to the US EPA regulations. The %RPD

I values for the laboratory replicate and field duplicates are contained in Appendix K.

In order to obtain a measure of overall precision, a relative standard deviation (%RSD) was

I  determined for each analyte. This involved normalising each sample result and the
corresponding replicate/duplicate results and then calculating the standard deviation of the
complete set of normalised values for that analyte. This relative standard deviation is

I

	

	 calculated as a percentage and is included in Appendix K. For soil sampling programs an
RSD below 30% is considered satisfactory.

I	 The laboratory analysis program included the analysis of four field duplicates and eight
laboratory replicates. The RPD was greater than 30% for the inter-laboratory duplicate
results for copper and zinc. The extraction methods used by the primary and the secondary

I  laboratory are identical and the analytical methods are compatible (ICP-AES/Flame
Atomic Absorption Spectrometry) and therefore the difference between the inter-laboratory
duplicate results would most likely be due to the heterogeneous nature of soil and the

I consequent difficulty in obtaining a 'true' duplicate sample in the field.

One of the RPDs was greater than 20% for the laboratory replicate results for lead and this
could also be due to the hetergeneous nature of soil and the difficulty in obtaining two
replicate samples from the soil sample in the laboratory. The RSDs were within the
accepted criteria for all of the replicates as shown in Appendix K.
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I

i
- 5.	 Conclusions

Theinvestigation program undertaken during May 1997 has identified elevated
concentrations of heavy metals (lead, zinc, and copper) in excess of the ANZECC
environmental and/or the SAHC health based guidelines within the fill materials recovered
from:

• the driveway of the Coachfreight parcel collection and drop off point to the west of
Bowen Street (BH4, lead and zinc only);

• the north east corner of the Grote Street public car park (BHI4); and
• the centre of the car park adjacent the storage building at 104 Grote Street used by the

Adelaide Central Mission (BH20, zinc only).

I
The concentrations of heavy metals were reported to depths ranging from 0.2 m to 0.7 m.

An elevated PAH (benzo(a)pyrene) concentration in excess of the SAHC health based

I.
 guidelines, was identified within the fill materials in the car park adjacent the storage

building at 104 Grote Street to a maximum depth of 0.85 m. Elevated Total fluoride
concentrations were also identified within the surficial fill materials recovered from the
north eastern corner of the Franklin Street Car Park and the south eastern corner of the

I - 	Grote Street Car Park.

I 	
These elevated levels of heavy metals, PAHs and fluoride are considered to be associated
with fragments of ash, cinders and/or slag which were observed within the sub-surface soil
profile within these locations. The presence of these ash, cinders and/or slag is indicative

I of former waste products such as coke, coal and potential fuel oil wastes which may result
from the incomplete combustion of petroleum hydrocarbon products (which may occur in
domestic fires or furnaces for example). The ash, cinders and/or slag may also be waste

I

	

	
products resulting from former forging operations which occurred at the site from around
the 1920s to the 1970s.

I 	 Fragments of ash, cinders and/or slag were identified in boreholes BH4 and BH 18 located
on the western side of Bowen Street, and in all of the boreholes located on the eastern side
of Bowen Street with the exception of boreholes BH9 and BI-! 11. Due to the fragmented

I  nature and uneven distribution of the ash, cinders and/or slag within the fill materials, the
concentrations of contaminants that have been reported may not necessarily be indicative of
the level of potential contamination in the soil. In addition to this, the relatively low

I  proportion of the ash, cinders and/or slag within the overall soil matrix may be resulting in
a dilution effect on the contaminant levels within the overall matrix. There is therefore the
potential for high concentrations of localised (hotspot) PAH, heavy metal and/or fluoride

I  contaminants within the fill materials at all of the locations where the ash, cinders and/or
slag were observed. The fill materials containing ash and cinder fragments were generally
identified to depths ranging from 0.5 m to 0.7 m across the site.

Heavy metal concentrations from eight of the soil samples recovered from the natural
underlying soils reported concentration levels below both the ANZECC and SAHC

I
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I

I 	
investigation levels. From an environmental perspective it is considered that the presence
of moderately alkaline surface and subsurface soils will act to minimise the potential for
heavy metal leachate generation and infiltration by acting to favour the complexing of the

I
ions within the clay matrix.

As a preliminary health risk assessment, the concentrations of all analytes were also

I  compared to the proposed health based soil guidelines (Langley et al 1996) for restricted
residential landuse and commercial/industrial landuse (Exposure Settings D and F). The
preliminary risk assessment identifies the lead concentration reported in the fill materials

I  recovered from the north eastern corner of the Grote Street Car Park (BH 14) in excess of
both landuse exposure scenarios. The concentrations of all analytes reported from the
remaining sampling locations were below the prescribed levels for restricted residential and
commercial/industrial landuses.

The presence of moderately alkaline surface and sub-surface soils in conjunction with the

I  natural tight clay profile and the apparent containment of any contaminants within the ash,
cinder and/or slag fragments identified, indicates that the impacted fill materials are likely
to pose negligible long term environmental risks to the underlying soils and groundwater.

I
I
I
I
I
I
I
I
I
I
I
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i -6.	 Recommendations

I Bus Depot I (Greyhound and McCaffertys), Grote Street and Frank/in Street Car Parks

In accordance with the continued use of these areas for commercial purposes, the results

I and findings of the assessment program have identified no requirements for any subsequent
site characterisation or remedial works within these areas. This recommendation is with
the exception of a site specific risk assessment required to address the elevated

I concentration of lead identified within the north eastern corner of the Grote Street Car Park.
From a preliminary risk assessment perspective it is considered that the concentration and
likely nature of the lead identified. will not pose a limiting factor for the continued current

I usage of the site providing the bitumen surfaces are maintained and managed appropriately.

I 	
If these areas of the site are to be developed for a more sensitive landuse, then further site
characterisation is recommended, the extent of which will be dependent on the future
landuse, due to the presence of ash and cinders within the fill materials at nine out of the

I 
eleven sampling locations in these areas. If this land is to be redeveloped to a landuse of
the same or similar sensitivity (for example commercial or restricted residential with no
access to underlying soil) then it is recommended that validation of any excavated soil be

I 	
carried out in order to determine the required disposal method. Disposal as low-level

-	 contaminated waste may be necessary due to the potential for contamination to be present
within the ash and cinders identified in these areas. It is also recommended that appropriate

I health and safety precautions are taken during any possible future on-site earthworks, in
order to protect workers and adjoining sites from exposure to potentially contaminated
soils.

I 104 Grote Street

I 	 The investigation program has identified no requirements for any subsequent site
characterisation or remedial works within this area (which includes the house, private car
park, storage building and adjacent car park) provided the current uses are maintained. If

I  this portion of the site is to be developed for a more sensitive landuse (for example
residential), it is recommended that more extensive site characteristión is carried out prior
to the redevelopment. This is due to the presence of ash and cinders within the fill

I  materials recovered from the two boreholes in this area, and so that the soil can be further
characterised in those areas not covered in this investigation. Similarly to the other areas of
the site, if this land is to be redeveloped to a landuse of the same or similar sensitivity then

I.

	

	 validation of.any excavated soil is recommended prior to disposal of the excavated soil, and
the appropriate health and safety precautions should be taken during any excavation.

Coachfreight and adjacent car park

If the current use of the land in this area is to be maintained, there are no requirements for

I  remedial works in this area of the site. This is contingent upon the adequate maintenance
and management of the bitumen surfaces. If this portion of the site is to be developed for a
more sensitive landuse (for example residential), then further site characterisation is

I
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I
recommended prior to the redevelopment, the extent of which will be dependent on the
future landuse, due to the presence of ash and cinders within the fill materials recovered
from the two boreholes in this area. If this land is to be redeveloped to a landuse of the
same or similar sensitivity then validation of any excavated soil is recommended prior to
disposal of the excavated soil, and the appropriate health and safety precautions should be
taken during any excavation (as described previously).

Bus Depot 2 (Premier Stateline)

I No contamination was identified in this area (which includes the bus parking area and the
car park adjacent the terminal building) and so no remedial works or further site
characterisation works are required provided the site use remains as at present. If this
portionof the site is to be developed for a more sensitive landuse (for example residential),
then further site characterisation is recommended prior to the redevelopment, the extent of
which will be dependent on the future landuse, in order to further characterise the soil in
those areas not covered in this investigation.

I
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I
I
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I
I
I
I
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I
7.	 Statement of Limitations

I 	 This report has been prepared by the consultant with all reasonable skill, care and diligence
in accordance with the terms of agreement with the client, and taking into account the
human and other resources utilised by agreement with the client.

The data in this report was derived by applying the methodology described in previous
sections of this report. To the best of the consultant's knowledge, the information
contained in the report is accurate at the date of issue. However, there should be a
recognition of the limitations of the environmental site assessment process. These are
referred to, for example, in Section 4 of ASTM Practice E 1 527-94. Clause 4.5 states the
following:

No environmental site assessment can wholly eliminate uncertainty regarding the potential
for recognised environmental conditions in connection with a property. This site
assessment is intended to reduce, but not eliminate, uncertainty regarding the potential for
recognised environmental conditions in connection with a property, and both parties
recognise limits of time and cost.

It should also be recognised that site conditions, including the extent of contamination and
contaminant concentrations, can change with time. This may be particularly relevant if the
report is used after a protracted delay, such that further investigation of the site may be
necessary.

In preparing this report, the consultant has relied upon, and presumed accurate, certain
information provided by the client or third parties. Unless otherwise stated in the report,
the consultant has not attempted to verify the accuracy or completeness of any such
information.

The consultant has prepared this report for the client in accordance with generally accepted
consulting practice and the consultant's terms of business. No other warranty, express or
implied, is made as to the professional advice included in this report. The consultant
disclaims any responsibility in respect of any matters outside the scope of the terms of
agreement with the client.

This report has not been prepared for use by parties other than the client. It may or may not
contain sufficient information for the purposes of other parties or for other uses. The
consultant accepts no responsibility to third parties to whom this report, or any part thereof,
is made known.

A third party relies upon the report at its own risk.

In accordance with standard practice, the assessment carried out is site specific.

I Consequently, the assessment does not address environmental liabilities which may or may
not pertain to other properties either currently or previously owned or operated by the
client, or to other off-site environmental liabilities.

I
•	
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Appendix B

Department of Mines and Energy
Groundwater Data
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Location of Soil Sampling Points
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I
Environmental Field Sampling Record

Enwonrnent & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

Date: 	 20/5/97 	 Time: 	 11:15 am 	 Location No: BH1

I Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.06 BITUMEN.

0.06- 0.06-0.3 FILL. Sand, off-white/yellow becoming yellow, some fine 0
0.5 0.4-0.5 to medium gravel.

0.5-1.0 0.8-1.0 Silty CLAY. Orange brown. 0

1.0-2.1 1.4-1.55 Silty CLAY. 	 Creamy brown, mottled off-white and brown, 0
2.0-2.1/0 becoming more clayey with depth.

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

I



IrkI)
	 Environmental Field Sampling Record

'Environment & Infrastructure

	

I
Project: Franklin Street Bus Station

	
Job No: 27J097A

Date: 	 20/5/97 	 Time: 	 12:00 pm 	 Location No: BH2

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile 	 .

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.055 BITUMEN.

0.055- 0.1-0.3/0 FILL. Sand, off-white/yellow becoming yellow, some fine 0
0.7 0.4-0.5 to coarse gravel.

0.7- 0.8-1.0 Silty Sandy CLAY. Orangey/brown, becoming more silty 0
1.55 1.35-1.5 (less sandy) and calcareous with depth.

1.55- 1.8-2.0 Silty CLAY. Grey brown mottled off-white and brown, 0
2.0 calcareous. 	 -

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour -

I
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	 Environmental Field Sampling Record
Envronmnt & Infrastructure

Project: Franklin Street Bus Station

Date: 	

20/5/97 	 Time: 	 12:40 pm 	 Location No: BH3

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

Job No: 27J097A

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.055 BITUMEN.

0.055- 0.1-0.3/0 FILL. Sand, yellow, some fine to coarse gravel. 0
0.65 0.4-0.5

0.65- 0.8-1.0 Silty CLAY. Greyish green, mottled brown and off-white 0
1.2 (calcareous nodules).

1.2-2.1 1.4-1.55 Silty CLAY. Greyish green, mottled red and mustard 0
2.0-2.1 yellow. (Hindmarsh clay).

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour



Environmental Field Sampling Record

I

• '.r
I N 1 'l •

Environment & Infrastructure

Project: Franklin Street Bus Station

Date: 	 20/5/97 	 Time: 	 1:10 pm 	 Location No: BH4

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.25 BITUMEN.

0.025- 0.1-0.3 FILL. Sand, yellow, some fine to coarse gravel. 0
0.4

0.4-1.0 0.45-0.6/D FILL. Sandy clay, dark brown, occasional fine to medium 1
0.8-1.0 gravel, occasional fine to medium orange brick fragments,

some fine to coarse black ash and cinders, some creamy
brown calcareous nodules, very occasional fine to
medium silvery black, vesicular slag fragments, very
occasional medium china fragments.

1.0-1.6 1.55-1.7 Silty CLAY. Creamy brown, mottled brown, calcareous. 0

1.6-2.1 2.0-2.1 Silty CLAY. Greyish green, mottled creamy brown and 0
brown, and yellow brown, some grey/black mottling
towards bottom.

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

Job No: 27J097A

I

___I



Environmental Field Sampling Record

I
iN
Environment & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

Date: 	 20/5/97 	 Time: 	 2:00 pm 	 Location No: BH5

I .

U
Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.4 BITUMEN.

0.04- 0.1-0.3 FILL. Sand, yellow, some fine to medium gravel. 0
0.7 0.4-0.51D

0.7- 0.7-0.8 FILL. Sandy clay, dark brown, occasional fine black 1
0.85 ash/cinders, occasional fine to medium orange brick

fragments, occasional fine gravel.

0.85- 0.8-1.0 Silty CLAY. Orangey brown, mottled creamy brown. 0
1.3

1.3-2.1 1.35-1.5 Silty CLAY. Greyish brown, mottled off-white and brown U
1.7-1.8 (calcareous).
2.0-2.1

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour
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Environmental Field Sampling Record
Environment & Infrastructure

	

I
Project: Franklin Street Bus Station 	 Job No: 27J097A

Date: 	 20/5/97 	 Time: 	 2:40 pm 	 Location No: BH6

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.05 BITUMEN.

0.05- 0.1-0.3 FILL. Sand, yellow, some fine to medium gravel. 0
0.65 0.4-0.5

0.65- 0.65-0.75 FILL. Sandy clay, dark brown, some fine to medium 1
0.75 gravel, occasional fine to medium orange brick fragments,

occasional fine to medium black ash/cinders.

0.75- 1.0-1.2/0 Silty CLAY. Creamy brown mottled brown. 0
1.2

1.2-1.8 1.7-1.8 Hindmarsh CLAY. Greyish green, mottled brown, yellow 0
and reddy brown.

Logged by: JRH Sampled by: JRH

Field Classification . Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

-



• 	 Environmental Field Sampling Record

I Enwonrnent & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

I
Date: 	 20/5/97 	 Time: 	 3:30 pm 	 Location No: BH7

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I
1
I
I
I
I
I
I
I
I
I
I
I
I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.07

0.07- 0.1-0.3 FILL. Silty sand, yellow, some powered green siltstone, 0
0.8 0.4-0.5 some fine to coarse gravel.

0.8- 0.8-1.0 Silty CLAY. Orangey brown. 0
1.35

1.35- 1.35-1.5/D Silty CLAY. Creamy brown, mottled brown and off-white, 0
2.0 1.8-2.0 calcareous.

Logged by: JRH Sampled by: JRH

Field Classification 	 - Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour



Environmental Field Sampling Record

I
Job No: 27J097A

Date: 	 20/5/97 	 Time: 	 4:00 pm 	 Location No: BH8

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile 	 I
Depth Sample Soil Description Field Headspace Analytes

(m) No Class. Vapour Selected
(ppm)

0-0.10 BITUMEN.

0.1-0.5 0.1-0.3 FILL. Silty sand, yellow (creamy brown), occasional fine 0
0.4-0.51D to medium gravel.

0.5-1.8 0.8-1.0 Silty CLAY. Creamy brown mottled brown. 0
1.35-1.55

1.8-2.0 1.8-2.0 Silty CLAY. Off-white, some fine limestone gravel (moist 0
perched water table).

Logged by: JRH Sampled by: JRH

Field Classification Comments 	 -

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour .

3 	 Gross visual contamination and/or strong odour

I"r' ,.v
k )j

Enwonrnnt & Infrastructure

Project: Franklin Street Bus Station



Environmental Field Sampling RecordIrOA
Environment & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

• 	 Date: 	 21/5/97 	 Time: 	 9:30 am 	 Location No: 8H9

I Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.45 BITUMEN.

0.045- 0.1-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0 (0.3-0.4)
0.9 0.35-0.5 to coarse gravel. 4.3

0.9-2.1 0.7-0.9/D Silty CLAY. Creamy brown, mottled brown, calcareous. 0 (0.6-0.7)
1.3-1.45 5.3
2.0-2.1 • (1.5-1.6)

6.8

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour .
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Environmental Field Sampling Record
Environment & Infrastructure

	

I
Project: Franklin Street Bus Station

	
Job No: 27J097A1

Date: 	 21/5/97 	 Time: 	 10:10 am 	 Location No: BH10

Coordinates (AMG): N F 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.45 BITUMEN.

0.045- 0.1-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0 (0.55-0.65)
0.65 0.35-0.5 to coarse gravel.

. 4.5

0.65- FILL. Silty clay, dark brown, occasional fine black 1
0.7 ash/cinders, occasional fine orange brick fragments, -

occasional fine gravel.

0.7- 0.7-0.85/D Silty CLAY. Orangey brown mottled creamy brown, 0 (0.75-0.85)
0.85 occasional fine yellow roots; occasionalfine to - medium 10.5

brown roots.

0.85- 1.0-1.2 Silty CLAY. Creamy brown mottled brown and off-white, 0 (1.2-1.3)
2.0 1.4-1.55 occasional fine black spots, very occasionalfine roots, 8.0

1.8-2.0 calcareous.

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

I



I 
II;ig.:4 	 Environmental Field Sampling Record
Environment & nfrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

I
Date: 	 22/5/97 	 Time: 	 11:00 am 	 Location No: BH1 1

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.03 BITUMEN.

0.03- 0.1-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0 (0.3-0.4)
0.7 0.35-0.5/D to coarse gravel, some silty clay pockets (orarigey brown). 11.2

0.7-1.0 0.8-1.0 Silty CLAY. Orangey brown, thottled creamy brown, 0 (0.65-0.75)
calcareous, occasional fine to medium roots. 11.9

1.0-2.0 1.3-1.45 Silty CLAY. Creamy brown, mottled off-white and brown 0 (1.6-1.7)
1.8-2.0 calcareous, very occasional fine to coarse brown roots. 27.9

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

I



ITj(l), 	 Environmental Field Sampling Record
Environment & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

Date: 	 22/5/97 	 Time: 	 9:00 am 	 Location No: BH12

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile 	 I
Depth Sample Soil Description Field Headspace Analytes

(m) No Class. Vapour Selected
(ppm)

0-0.03 - BITUMEN.

0.03- 0.15-0.3 FILL. Silty sand, yellow, fine to coarse sand, some fine to 0 (0.4-0.5)
0.45 coarse gravel. 66.7

0.45- FILL. Silty sand, brown and yellow, occasional silty clay 0
0.55 pockets, dark brown, fine to medium gravel.

0.55- 0.55-0.71D FILL. Silty clay, dark brown, very occasional fine black 1
0.7 ash/cinders.

0.7-1.0 0.85-1.0 Silty CLAY. Orangey brown, calcareous, mottled off-white 0 (0.7-0.8)
and brown. 25.8

1.0-2.0 1.55-1.7 Silty CLAY. Creamy brown, mottled off-white and brown, 0 (1.7-1.8)
1.85-2.0 very occasional large roots, becoming greeny brown 49.3

mottled off-white and brown.

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

:



Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm) V

0-0.35 BITUMEN.

0.035- 0.05-0.15 FILL. Silty sand, yellow, fine to coarse grains, occasional 0
0.15 0.2-0.35 bitumen fragments from surface, some fine to coarse

gravel.

0.15- 0.35-0.5 FILL. Silty sand, grey/brown, some fine to coarse gravel. 0 (0.5-0.6)
0.6 6.0

0.6-0.9 0.7-0.9/D FILL. Silty clay, dark brown, some fine to medium gravel, 1
some fine to medium roots, some fine to medium black
ash/cinders and orange brick fragments from 0.7-0.8 m.

0.9-2.0 1.35-1.5 Silty CLAY. Creamy brown mottled off-white and brown, 0 (1.0-1.2)
1.8-2.0 calcareous. 8.2

(1.2-1.8)
6.9

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

Environmental Field Sampling Record

I '•' 	 V
Envfronment & frifrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

I
Date: 	 22/5/97 	 Time: 	 11:45 am 	 Location No: BH13

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile V

I

I

I

I

I

I

I

I

I

I

I

I

I

I



• "ir

it 1 ) I.kI
Environment & Infrastructure

Environmental Field Sampling Record

I
Job No: 27J097A1

12:30 pm 	 Location No: BH14

Reduced Level (mAHD)

Project: Franklin Street Bus Station

Date: 	 22/5/97 	 Time:

Coordinates (AMG): N E

Soil Classification and Description of Each Visible Soil Profile.

Depth Sample Soil Description - Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.035 BITUMEN.

0.035- 0.05-0.15 FILL. Silty sand, yellow, fine to coarse grains, some fine 0
0.15 to coarse gravel.

0.15- 0.15-0.3 FILL. Silty sand, grey/brown, some fine to coarse gravel, 1
0.70 0.55-0.7 occasional silty clay pockets with fine black ash/cinders

and occasional fine to medium orange brick fragments.

0.70- 0.7-0.85 FILL. Silty clay. Some fine to medium orange brick 0 (0.8-1.0)
1.2 1.0-1.2 fragments, some fine to medium gravel, some off-white 9.3

calcareous limestone fragments.

1.2-2.0 1.85-2.0/D Silty CLAY. Creamy brown mottled off-white and brown, 0 (13-1.4)
calcareous. 16.6

Logged by: JRH 	 . Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour .



Environmental Field Sampling Record

I
1c( ),j?1,

Enwonment & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

I
Date: 	 22/5/97 	 Time: 	 1:00 pm 	 Location No: BH15

Coordinates (AMG): N E 	 Reduced Level (mAHD)

I Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No . Class. Vapour Selected

(ppm)

0-0.055 BITUMEN.

0.055- 0.15-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0 (0.3-0.4)
0.55 0.3-0.5 to coarse gravel. 6.6

0.55- FILL. Silty clay, dark brown mottled off-white and orangey 1 (0.55-0.65)
0.7 brown, occasional fine to medium black ash/cinders, 10.7

occasion fine orange brick fragments, occasional fine to
medium roots, some off-white pockets.

0.7-1.1 0.7-0.85/D Silty clay, orangey brown (disturbed natural soil?). 0 (0.8-0.9)
9.2

1.1-2.1 1.5-1.6 Silty CLAY. Creamy brown, mottled brown and off-white. 0 (1.6-1.7)
2.0-2.1 13.0

Logged by: JRH 	 . Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour



I ''"
__=

	 Environmental Field Sampling Record

Environment & Infrastructure
	

I
Project: Franklin Street Bus Station 	 - 	 Job 

No: 27J097A1

Date: 	 22/5/97 	 Time: 	 1:45 pm 	 Location No: BH16

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile 	 I
Depth Sample Soil Description Field Headspace Analytes

(m) No Class. Vapour Selected
(ppm)

0-0.045 BITUMEN.

0.045- 0.1-0.3/D FILL. Silty sand, yellow, fine to coarse grains, some fine 0
0.3 to coarse gravel.

0.3-0.6 0.4-0.5 FILL. Silty clay, greeny brown, occasional fine to medium 1 (0.3-0.4)
roots, mottled off-white and brown, occasional fine orange . 6.9
brick fragments, occasional fine black ash/cinders.

0.6-1.2 0.85-1.0 Silty CLAY. Greeny brown mottled off-white and brown. 0

1.4-2.0 1.75-1.85 Silty CLAY. Grey/green mottled yellow and reddish 0 (1.5-1.6)
brown. (Hindmarsh clay). 8.6

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour



I
• ' r 	 Environmental Field Sampling Record

I Environment & Infrastructure

Project: Franklin Street Bus Station 	 Job No: 27J097A

I
Date: 	 22/5/97 	 Time: 	 2:50 pm 	 Location No: BH17

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I ,

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No Class. Vapour Selected

(ppm)

0-0.075 BITUMEN.

0.075- 0.1-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0 (0.3-0.4)
0.65 0.35-0.5/D to coarse gravel. 6.9

0.75- FILL. Silty clay, dark brown, occasional fine black 1
0.7 ash/cinders, occasional fine to medium orange brick

fragments, occasional fine to medium gravel.

0.7-1.0 0.8-1.0 Silty CLAY. Orangey brown mottled brown, occasional 0 (0.7-0.8)
coarse limestone gravel. 7.3

1.0-2.0 1.8-2.0 Silty CLAY. Creamy brown mottled brown and off-white,. 0 (1.4-1.5)
calcareous, becoming greenish brown with depth. 12.5

Logged by: JRH Sampled by: JRH

Field Classification 	 - Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour



Environmental Field Sampling Record

I
Project: Franklin Street Bus Station 	

Job No: 27J097A1

Date: 	 22/5/97	 Time: 	 3:45 pm 	 Location No: BH18

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

Depth Sample Soil Description Field Headspace Analytes
(m) No . Class. Vapour Selected

(ppm)

0-0.055 BITUMEN.

0.055- 0.05-0.15 FILL. Gravelly sand, fine to coarse gravel, browny yellow. 0
0.15

0.15- 0.15-0.3 FILL. Silty sand, yellow, fine to coarse grains, some fine 0
0.4 to coarse gravel.

0.4-0.5 0.4-0.5 FILL. Silty clay, dark brown, occasional fine black 1
ash/cinders, occasional fine orange brick fragments,
occasional fine to medium gravel.

0.5-1.6 0.8-1.0 Silty CLAY. Orangey brown mottled off-white and brown. 0 (075-0.85)
1.45-1.6 25.7

(1.0-1.2)
9.0

1.6-2.3 2.15-2.3 Silty CLAY. Creamy brown, mottled brown and off-white, 0 (1.6-1.7)
becoming greeny brown mottled off-white and brown with 130
depth.

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour .

- '

I.tl)1 IU
Environment & Infrastructure

I



Environmental Field Sampling Record
Enronment & Inftastnicture 	 -

Project: Franklin Street Bus Station 	 Job No: 27J097A

Date: 	 22/5/97 	 Time: 	 10:00 am 	 Location No: BH19

I Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile

I

I

I

I

I

I

I

I

I

I

I

Depth Sample Soil Description Field Headspace Analytes
(m) No . Class. Vapour Selected

(ppm)

0-0.01 BITUMEN.

0.01- 0.1-0.3/0 FILL. Silty sand, yellowy brown, fine to coarse sand, 0 (0.3-0.4)
0.4 some fine to coarse gravel. 10.5

0.4-0.6 FILL. Silty sand, brown and yellow, fine to coarse sand, 0
occasional fine to coarse gravel, occasional fine to coarse
orange brick fragments. 0

0.6-0.7 0.55-0.7 FILL. Silty clay, dark brown, very occasional fine black 1
ash/cinders, occasional fine orange brick fragments.

0.7-0.9 Silty clay, brown (disturbed natural soil?). 0 (0.7-0.8)
201

0.9-1.4 0.95-1.1 Silty CLAY. Orangey brown, mottled off-white and brown, 0
calcareous, occasional fine to coarse limestone
fragments.

1.4-2.0 1.85-2.0 Silty CLAY. Creamy brown mottled brown and off-white, 0 (1.6-1.7)
calcareous. 195

Logged by: JRH 	 .. Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination -

1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

I



'.r
	 Environmental Field Sampling Record

Environment & Infrastructure
	

I
Project: Franklin Street Bus Station

	
Job No: 27J097A

Date: 	 22/5/97 	 Time: 	 10:40 am 	 Location No: BH20

Coordinates (AMG): N E 	 Reduced Level (mAHD)

Soil Classification and Description of Each Visible Soil Profile 	 I
Depth Sample Soil Description Field Headspace Analytes

(m) No Class. Vapour Selected
(ppm)

0-0.015 BITUMEN.

0.015- 0.05-0.2 FILL. Silty clay, brown occasional fine to medium gravel, 1
0.2 occasional fine orange brick fragments, very occasional

fine black ash/cinders.

0.2- 0.2-0.35 FILL. Silty sand, grey/brown, some fine to coarse gravel, 0
0.35 occasional fine orange brick fragments.

0.35- 0.45-0.55/D FILL. Silty clay, dark brown, very occasional fine orange 1 (0.5-0.6)
0.55 brick fragments, occasional fine black ash/cinders. 99.0

0.55- 0.85-1.0 Silty CLAY. Orangey brown, mottled off-white and brown, 0 (1.0-1.2)
1.1 - calcareous, occasional fine limestone gravel. 33

1.1-2.0 1.8-1.95 Silty CLAY. Creamy brown mottled off-white and brown, 0 (1.7-1.8)
calcareous. 25.4

Logged by: JRH Sampled by: JRH

Field Classification Comments

0 	 No obvious contamination
1 	 Slight visual contamination and/or slight odour
2 	 Visual contamination and/or odour
3 	 Gross visual contamination and/or strong odour

I
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Appendix E

Interpolated Area of Potentially Impacted
Soils
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Results Due

VIM Turnaround Time

Fax Results To
Environment & Infrastructure

Fax Number

Rust PPK Job Nimber Phone Number

27J097A Project Manager

I Invoice To

ULab Name 	 AGAL

Address 	 5 r-65 Clarke St, Sth Melbourne.

- hone kumber '- 	 (03) 9685 1777

tP b Location 	
;.,. 	 <

(tlPJt4 or UZI

3-5 days

Jane Hewitt

(08) 8405 4301

(08) 8405 4300

Stuart Taylor

Stuart Taylor

elinqulshed By 	 Jane Hewitt 	 Received by 	 t-' \O

IlDate 	 22/5/97 	 Date

PEany Rust PPK Ply Ltd. Adelaide company A>A L
 .- ii ..•/I

Samples on Ice: YES 	 1

Metai. &s, Cd, Cr, Cu, Hg, Pb, Zn

I

Time 	 Sample ID -

C9

j_

1---
Analytes

Sampler

 Initials 	 Comments.
..Date 	 -

Sampled

Location!-

Depth

20/5/97 11:15 BH1 	 . 0.06-0.3 250m1 S <4°C X X J
- U L. JRH

20/5/97 	 Jii:is Bill

BI-Il

0.4-0.5

0.8-1.0

250m1 S<4°C I. JRH

JRH

JRH

JRH

20/5/97 11:15 250ml S <4CC I

20/5/97 11:15 BHI 1.4-1.55 250ml S <4°C

20/5/97 11:15 P11 2.0-2.1 250m1 S <4°C'

20/5/97 11:15 131-11 2.0-2.1 250m1 S <4°C JRH

20/5/97 12:00 BH2 0.1-0.3 250ml S <4°C . - JRH

20/5/97 12:00 BI-12 04-0.5 250ml S <4 °C JRH

20/5/97 12:00 BH2 0.8-1.0 250m1 S <4°C - JRH

20/5/97 12:00 131-12 135-1.5 256m1 S <4°C JRH

20/5/97 12:00

12:40

- 	
BH2

BH3

18-20

0.1.J.3

250rnI

250ml S

S<4°C

<4L

X -

I

- - . -. - JRH

JRH20/5/97 -,

20/5/97 12:40 BH3 	 0.1-0.3 250ml S <4°C JRH

20/5/97 12:40 BH3 	 0.4-0.5 250m) S <4°C JRH

20/5/97 1240 8H3 	 08-10 250m1 S 4°cJ JRH

20/5/97 12:40 BH3 	 1.4-1.55 250ml S <C JRH

Please fax back a si ned Co when samples are recleved at the laborato 	 Page +-e-&
— — — 	 . — — — —, — — — — — — — —



Results Due

Turnaround Time 3-5 days

Fax Results To Jane Hewitt

Fax Number (08) 8405 4301

'hone Number (08) 8405 4300

Project Manage,- Stuart Taylor

Invoice To Stuart Taylor

Sampies on Ice: YES

Metals: As, Cd, Cr, Cu, i, Pb, Zn

_— — — — —
COD Ed

e 	 AGAL

 51-65 Clarke St. Sth Melbourne.

N 	 umber 	 (03) 9685 1777

Ln

 bob Location hiv t Iiii v 	 1-ttf .&s --v

— — — — — —

Environment & Infrastructure

Rust PPK Job Number

27JC97A

Relinquished By Jane Hewitt Received by 	 'PL -	 t-"- O •	 tAQ., I
)ate 22/5197 Date

Company Rust rPK PLY Ltd. Adelaide Company 	 j( C..

Signature Signature

Date

Sampled

Fl!
a,

JL.
rL j =

Analytes

Sampler

Initials 	 CommentsTime Sample ID

Location I
Depth

a,

0. -:
20/5/97 12:40 BH3 2.0-2.1 250m1 S <4°C

--

- - JRH. .. 	 .	 ..

20/5/97 1:10 BH4 0.1-0.3 250m1 S <4°C

7 S JRH

JRH

OCPs by GC ECD20/5/97 1 	1:10 BH4 0.45-0.6 250m1 S <4°C FULL VICIORIAN ZPA SCREEN

20/5/97 1:10 BH4 0.8-1.0 250mi S <4°C -. JRH

2C/5/97 1:10 BH4 1.-1.7 250m1 S <4°C JRH

20/5197 1:10 BH4 2.0-2.1 250ml 5<4°C JRH

20/5197 2:00 	 . BH5 0.1-0.3 250ml S <4°C

-

JRH

20/5/97 2:00 BH5 0.4-0.5 250m1 S <4 °C JRH

20/5/97 2:00 BH5/D 0.4-0.5 250ml S <4 °C JRH

20/5/97 2:00 BH5 0.8-1.0 250m1 S <4°C X X - - Li JRH

2015'97 2:flC

2:00

8H5

BI 5

1.35-1.5

1.7-1.8

250m1 S <4°C

-
JRH

20/5/97 250m1 S <40C . - JRH

20/5/97 2:00 BH5 2.0-2.1 250m1 S <4°C JRH

20/5/97 2:40 BH6 0.1-0.3 250m1 S <4°C . JRH

20/5(97 2:40 BH6 0.4-0.5 250m1 S <4°C JRH

20/5/97 2:40 BH6 0.65-0.75 250m1 S <4 °C Lx X X . JRH

Please fax back a signed copy when samples are recieved at the laboratory. 	 Page 2-ef--9 S



tesults Due

urnaround Time . . 3-5 days. 	 . 	 . .
ax Results To Jane Hewitt

ax Number (08) 8405 4301

hone Number (08) 8405 4300

roject Manager Stun Taylor

nvoice To Stuart Taylor

ab Name 	 AGAL

Address 	 51-65 Clarke St, Sth Melbourne.

phone Number 	 (03) 9885 1777

hJoLocton 	 cL.UiV\ 5treA-

Environment & Infrastructure

Rust PPK Job Number

2149 [A

Relinquished By 	 Jane HewItt IReceived by 	
' 	 ..

Date 	 2215197 t-

Company 	 Rust PPK Pty Ltd. Adelaide omrny 	 , c_. 	 \Jt C

Signature ignature

Samples on lc: YES

Metals: As, Cd, Cr, Cu, Hg, Pb, Zn

Analytes

Date
Sampled . Time

.
Sample ID 	 .. .. 	 ..;

Location ILocation
Depth..

w.
c

.s

c

..
.

E

0

. .
-.

L L = = .= = = .= = Sampler
Initials - . 	 Comments

2015/97 2:40 131-16 1.0-1.2 250ml S <4°C . . . JRH ;- 	 . 	 •:•.

20/5/97 2:40 BH6/D 1.3-1.2 250m1 S <4°C - JRH

20/5/97 2:40 8H6 1.7-1.8 250ml S <4°C JRH

2015/97 3:30 BH7 0.1-0.3 250m1 S <4°C •. JRH

20/5/97 3:30 BI-17 0.4-0.5 250m1 S<4°C xx1 JRH

20/5/97 3:30 BH7 0.8-1.0 	 . 250m1 S <4°C JRH

20/5/97 3:30 BI-17 1.35-1.5 250m1 S <4°C - JRH

20/5/97 3:30 131-17 1.8-2.0 250m1 S <4°C JRH -
20/5/97 4:00 BI-18 0.1-0.3 .250ml S <4°C JRH

20/5/97 4:00 BH8 0.4-0.5 50mI S <4°C - JRH

2C!;C

20/5/97

4:00

400

BH8ID 0.4-0.5 250ml S <4°C JRH

BI-18 08-10 250m1 S <4k. X - X JRH

20/5197 4:00 131-18 1.35-1.55 250ml S <4°C - - JRH

20/5/97 4:00 BH8 1.8-2.0 250m1 S <4°C JRH

21/5/97 9:30 BH9 0.1-0.3 250m1 S <4°C . JRH

21/5/97 9:30 8H9 0.35-0.5 250m1 S <4°C - •_ . JRH

Pe f	 ____ck signed copyy when samDles are recleved at the laboratory. 	 Page 3-uf6- A-_ 



— — — flb 1' 1  —

Results Due

Turnaround Time 3-5 days

Fax Results To Jane Hewitt

Number (08) 8405 4301,Fax

Phone Number (08) 8405 4300

uuject Manager Stuart Taylor

Invoice To Stuart_Taylor

[ 	 Samples oii ice: YES

Metals: As, Cd, Cr, Cu, Hg, Pb, Zn

0

— — — — — — —
AGAL

• 7ddress 	 5-65 Clarke St, Sth Melbourne.Ph

ne'Number 	 (03) 9685 1777

U)
IJob Location 	 't)V kJIfr\ 5'iv'te* 	 .A.S

rl

hed By 	 Jane Hewitt (	
.

Received by 	
•\ <,...

 22/5/97F Date 	 ,	 -	
-,

 Rust PPK Pty Ltd, Adelaide Company 	
'—

Signature 	 _	 .	 -__ -

- —_— — —=r 4 0
q EM

Environment & Infrastructure

II	 Rust PPK Job Number

jL 	 27JC97A

CD

•:

Date 	 Location / 	 2 	 2
mpled 	 Time 	 Sample ID 	 Depth 	 0 I 	 L L

21/5197 9:30 BH9 0.7-0.9 250m1 S <4°CW - -
21/5/97 9:30 BH9/D 0.7-0,9 250m1 S <4°C - -
2115197 9:30 BH9 11.1 4 .45 250ml S <4°C

2115197 9:30 BH9 2.0-2.1 250m1 I S <4°C x
21/5197 10:10 131-110 0.1-0.3 250m1 S <4°C- - - -- - - -

_ 21/5197 10:10 131-110 0.35-0.5 250m1 S <4°CCn
21/5/97 10:10 131-110 0.7-0.85 250ml S <4°C X X

21/5/97 10:10 BH10 1.0-1.2 250ml S <4°C - -
_
-

21/5/97 10:10 131-110 1.4-1.55 250ml S <4°C - -
21/5/97 10:10 131-110 1.8-2.0 250ml S <4°C(.'J --

CO 21/5/97 11:00 BH11 0.1-0.3 250m1 S <4°C

S 4C21/5/97 11:011 I1i 1 0.35-0.5 250m1

21/5/97 11:00 BH11/D 0.35-0.5 250ml S <4 °C
21/5/97 11:00 BHII 0.8-1.0 250m1 S <4°C X X

21/5/97 11:00 BH11 1.3-1.45 250ml S <4°C - -
2115/97 	 1 11:00 Bh11 1.8-2.0 250ml S <4°C

S 	 ..

Please fax back a signed copy when samples are recieved at the laboratory

Sampler 	 . •	 :
Initials 	 Comments .
JRH •
JRH

JRH

JRH

JRH

JRH

JRH

JRH

• JRH

JRH

JRH

JRH

JRH

JRH

Page 4-c,f



CHAIN OF CUSTODY

JiLab Nalne 	 AGAL

ddress 	 51-65 Clarke St, Sth Melbourne.
N 

phone Number 	 (03) 9685 1777

Ln
0• fJob Location V% S--r& - &s

=f 4 k"II -EM[i •
Environment & Infrastructure

Ii 	 Rust PPK Job Number

L 	 27J097A

Results Due

Turnaround Time . 3-5 days

Fax Results To Jane Hewitt

Fax Number (05) 8405 4301

Phone Number (08) 8405 4300

Project Manager Stuart Taylor

I nvoice To Stuart Taylor
ed By Jane Hewitt

RecelvedbyF 22/5/91
Date

Rust PPK Pty Ltd. Adelaide Company

Signature

L Samples on Ice: YES

1 	 9:^Metals: As, Cd, Cr, Cu, Hg, Pt, Zn

N
'-I
-1
ri
N
co
-I
"U

..
Date Location B

Sampled Time Sample ID Depth
Sampler S

0 _ _ ..Initials 	 Comments-

2215/97 9:00 BH12 0.15-0.3 250m1 S <4°C
JRH

22/5/97 9M0

0:00

BH12 0.55-0.7 2SOrrd S <4°C ' X X f_U. 'f

-

- - 	 JRH
22/5/97 BH12 0.85-1.0 250m1 S <4°C

- - -

.	 JRH
22/5/97 9:00 BR 12 1.55-1.7 250ml S <4°C

JRH
12/5/97 9:00 8H12 1.852.0 250m1 S <4°C

JRH
21/5/97 11:45 BRI3 0.05-0.15 250m1 S <4°C I - - -

JRH
21/5/97 11:45 BHI3 0.2-0.35 250ml S <4°C

-
JRH

21/5/97 11:45 BHI3 0.35-0.5 250ml S <4°C

-
JRH

21/5/97 11:45 BH1 3 0.7-0.9 250m1 S <4°C FULL VICTORIAN EPA SCREEN .S C- -
- JRH OCPs by GC ECD

21/5/97 11:45 BH13 1,35-1.5 250m1 S <4°C
JRH

21/5/97 11:45 BH13 1.8-2.0 20rnI S <4°C - - IRH
21/5/97 12:30 6H14 0.05-0.15 250m1 S <4'C - -- -

................
JRH

21/5/97 12:30 BH14 0.15-0.3 250m1 S <4°C -
- JRH

21/5/97 12:30 BH14 0.55-0.7 250m1 S
. XXx L'' JRH

21/5/97 12:30 BH14 0.7-0.85 250ml S <4°C -

JRH
21/5/97 12:30 BH14 1.0-1.2 250m1 S'c4°C I

-

--
.

- JRH

- P1111 fak ajed 	 i w1carn 	 arciev 	11jrat



HA 	 C 	 DY

Results Due

Turnaround Time 3-5 days

Fax Results To Jane Hewitt

Fax Number (08) 8405 4301

1PhonA Number (08) 8405 4300

Project Manager Stuart Taylor

Invoice To 	 f Stuart Taylor

Samples on Ice: YES

Metals: As, Cd, Cr, Cu, H, Pb, Zn

- - - - -

Environment & Infrastructure

Rust PPK Job Number 	 jj
L MOM

Nfl- —_- - — - - -
Name 	 AGAL

• 	 ddress 	 51-65 Clarke St, Sth Melbourne.
N 	

ne Number • 	 (03) 9685 1777

Ln

Job Location 	 CLt', Ur*. stvee- &4 S 4c-Fio— 
]

 By Jane Hewitt Received byFelinquished

22/5/97 Date
ny Rust PPK Ply Ltd. Adelaide Company

re 141 .A..A_1( S

Ar.'Iyt

I IDate. 	
Location / 	 . 	 .2

Sampled Sample ID Depth—
C

J L
W

21/5/97
- BHI4 1.85-2.0 250m1 S <4°C

, —

Cal:
21/5/97 BHI4/D 1.85-2.0 250m1 S

S

<4°C

<4°C
21/5/97

I
BH15 0.15-0.3 250m1

ct 21/5/97 BHI5 0.3-0.5 250m1 S <4°C
IL 21/5/97 BHI5 0.7-0.85 250m1 S <4 °C X X

21/5/97 BH15 1.5.1.6 250m1 S <4°C
21/5/97 1:00 - 	 BH 15

—

- 2M-2.1 250m1 S <4°C

21/5/97 1:45 81116 0.1-0.3 250m1 S <4°C
21/5/97 1:45 BH16/D 0.1-0.3 - 250m1 S <4°C

- -

21/5/97 1:45 BH16 0.4-0.5 250m1__ S- <4°C___

- -

X
--X X- 1

.3
21/5/97 	 1:45

21/5/97 	 1:45
---------.._

BHI6

8H16

0.85-1.0

1,75-1.85

250ml

250m1

S

S

<4°C

<4°C

--_.L__ ------------

21/5/97 	 2:50

21/5/97 	 2:50

BH17

81-117

0.1-0,3

0.35-0.5

250m1

250m1

S

S

<4°C

<4°C
- 21/5/97 	 2:50 8H17 0.35-0.5 250m1 S <4°C
:2:1/519 	 2:50 	 B1117 	 O-1.0 	 250m1 	 S	 <4°C 	 X	 X

'.-Please fax back a signed copy when samples are recieved at the laboratory.

Sampler

•	 S. 	 Initials 	 .. 	 . Comments
.. .

JRH

Jri
JRt

JRH

JRH

.RH

JRH

JRH

JRH

JRH

JRH
-..-$----1-.... - -.-. •__ L.,__. __,, - -- ----

5--,, -S.-.- _S 	 - -

JRH

JRH

JRH

JRH

•JRH

Page G-e44 7



Lab Name 	 AGAL

Address .	1-65 Clarke St, Sth Melbourne.

Phone Number 	 (03) 9685 1777

Environment & Infrastructure

Job Location 	 f4-., ) Iv\ &frrcj- 8-.ts 5-'
	

1 	P.ijst PPK Job

27J097A

Relinquished By 	 Jane Hewitt received by 	 &

iDate 	 22/5/97 	 Date 	 13 a .c.

^

Impany Rust PPK Pty Ltd, Adelaide Company LI! a
,Siqnat ti re

CHAIN OF CUSTODY

Results Due 	 .

Turnaround Time 3-5 days

Fax Results To Jane Hewitt

Fax Number 	 . (08) 8405 4301

Phone Number (08) 8405 4300

Project Manager Stuart Taylor

Invoice To Stuart Taylor

IL Samples on Ice: YES 	
-

Metals: As, Cd, Cr, Cu, Hg, Pb, Zn

- Analytes

Da te

lime Sample ID Depth

Location

4).( 14)

- I -

& =

- --.

2••

=

-------

Sampler .
Initials

-

Comments
 2:50 BHI7 1.8-2.0 250m1 S <4°C

JRH
 3:45 8H18 0.05-0.15 250m1

250m1

S

S

<4°C

<4°C
 3:45 BH18 0.15-0.3

F22/5/97

 3:45 BH1
JRH

0.4-0.5 250m1 S <4°C X X
JRH

 3:45  8H18 0,8-1.0 250ml S <4°C
JRH

 3:45 8H18 1.45-1.6 250m1 S <4°C

<4°C I JRH
 3:45 6H18 2.15-2.3 250m1 S

iRK
10:00 BHI9 0.1-0.3 250m1 S <4°C - -

- JRH22/5/97 10:00 BHI9/D 0.1-0.3 250m1 S <4°C

T 1
JRH22/5/97 10:00 BHI9 0.55-0.7 250ml S <4°C X X X X I JRHr:JR

22/197

2?.,5/97

10:00 BH19 	 0,951.1

BH19 	 ' 	 1.85-2.0

250m1

250m1

S

S

<4°C

<4°C .1
. J_, -- -

JRH

H

10:00

22/5/97 10:40 BH20 0.05-0.2 250m1 S 4°C X X X X ( JRH
22/5/97

• 	 22/5/97

10:40

10:40

BH20

BH20

0.2-0.35

0.45-0.55

250m1

250mI

S

S

<4°C

<4°C
.JRH

JRH
22/5/97 10:40 BH20/D 0.45-0.55 250m1 S <4°C -

- L_
j_T

- _______ JRH 	 I
______ - -

Please fax 	 ____ wh 	 am ____EE EE jk a ed rjj 	 arevejtherat 	 - - - - - -
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7ddress 	
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cac) 	 AGAL

 l-65 Clarke St, Sth Melbourne.

 • 	 (03) 9685 1777N

Ln
CD 	

ob Locatio 	 T€ 	 j5 	 1t

IU
0
a-
F?•)
M

— — — — —

Environ merit & Infrastructure

Rust PPK Job Number

LL_	 27J097A

— — —

esults Due

umaround Time

ax Results To

ax Number

hone Number

Manager

To

=HAIM CUjy —
3-5 days

Jane Hewitt

(08) 8405 4301

(0) 9405 4300

Stuart Taylor

Stuart Taylor

'7oo+f( 	 k'

PaSe fax back a signed copy when samples are recieved at the laboratory. 	
Page8-of-e- 
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rnp LKNO :JAGA
dress

5. C _________ CHAiN OF CUSTODY

3) 98a5 1777

M--=L--Li—q—M , , 	 ^:
esu! 	 Due______

wicv^& ^ ̂ S^ct =r,—,—Wx 	 a
rienrou,dTJ 3-5 days

ocao Fmflkfln$.tBM.S1fGfl
ResuITo one Hewftt

Rust Ppl( Job Pilunibe,
ax Number (08} 84054301

27J09-IA
one N'h W b,r ae1(	 84054300

ayfor

I'

elm udBy JaneHew _________

W
to 2V5!97

vedWy 9ijj
-

tu€)-
nvcl	 To Stu 1 Taylor

my Ruet PPK Ply Ud, MeI'?de 2 (SI q

malanalurs
ompany

jk

Il

—
Anhlyta,

Date
Samph	 Time Location

Ssne ID
E

Depth
!IEJ -1.BH1VD	 0.55. 25OJTIJSr4DC

____

2V5j9 	 1:00_j
_9:OO

BHISII)	 0.74e5
FULL dICTop.Jg EPA SCREEPI Comment,

 FULL Vn 	 EPA SCRE
 JRH OCPSbYGCECD

0

C

Plea tax back a Signed copy when samples are recIe at the aborf 
- - - - - - p

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



I'

I

I Facsimile

I 	
Attention: Jane/Perla

To: 	 AGAL

ACN058381 507

101 PlrieSreet
Adelaide, Soit 	 Australia
GPO Box 39'., Adelaide
SA 5001 Australia

Enironm.'nt & lnsucture —.>Telephone 	 (08) 8405 4300
ml Tel 	 61 8 8405 4300
Facaimile 	 (08) 8405 4301
Email 	 ppkadelozemail.com.au

A RATA Ce1(..ø Quhty Co.pny

Fax No: 	 (03) 96851788

Reference: 27J097A

I
I

From: 	 Jane Hewitt

Re: 	 Soil samples arriving Friday 23/5

Please phone this office if any part of this transmission failed or was misdirected

Date: 	 22 May 1997

No of Pages (incl. this page): 9

Jane/Perla

I Four eskies of samples will be arriving to you today (Friday 23/5) and enclosed in this fax are the revised chain

of custody forms which show the required analysis and must replace the chain of custody forms which were sent

with the samples. 	 If you could sign and write the lab numbers on these new chain of custody forms when the

I samples arrive that would be great. The samples that require analysis have been marked with an X on the lid.

In addition tc -this the following water samples, which you already have in storage (all from Job Number

I 27J097A), ne 	 to be analysed:

1. JOB LOCATION: Tynte Street Carpark 	 I

I
DATE SAMPLED: 12/5/97 - -	 6lJ I /SAMPLE iD: ERI

SAMPLE LOCATION: BH6 --

I
CONTAINER SIZE: 1 Litre

ANALYSIS REQUIRED: Metals, PAHs and OCPs

2. JOB LOCATION: Vaughan Place Carpark 	 .-
AGAL VI

EC BY c'4'

I DATE SAMPLED: 14/5/97
\bATE: 	 \e

0
TIM

SAMPLE L')CATION: 131-18

CONTAIN R SIZE: 2 x 500 ml (please composite before analysing)

I ANALYS 	 REQUIRED: Metals, PAHs and OCPs

I
3, 	 JOB LOCATION: Palais Carpark

DATE SAI-lPLED: 15/5/97 - 
14SAMPLE2:ER1 	 -

SAMPLE LOCATION: BH8

I CONTAlN...R SIZE: 2 x 500 ml (please composite before añàtysing)
ANALYSIJ REQUIRED: Metals, PAHs and OCPs

NB. 	 Metals are As, Cd, Cr, Cu, Hg, Pb, Zn

All OCP analysis is to be by GC ECD

Thanks

I -

I Jane Hewitt

I
- Page

-	 - -	 --'-'



Appendix 

Assessment Criteria for Analytical Results
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I
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I
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Assessment Criteria for Comparison with Soil Analytical Results
Metals, pH and PAH
All criteria expressed in mg/kg (ppm)

Analyte Assessment Criteria
ANZECC SAHC Langley (D) Langley (F)

Metals:
Arsenic 20 100 400 500
Beryllium 80 100
Cadmium 3 20 80 100
Cobalt
Chromium 50
Copper 60 100 4000 5000
Mercury 1 2 60 75
Manganese 500 6000 7500
Molybdenum

Nickel 60 2400 3000
Lead 300 300 1200 1500
Antimony 20
Selenium
Tin 50
Zinc 200 500 28000 35000
pH 8 9
Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 5
Acenaphthylene

Acenaphthene
Fluorene 10
Phenanthrene 10
Anthracene 10
Fluoranthrene 10
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene and
Benzo(k)fluoranthrene
Benzo(a)pyrene 1 4 5
lndeno(1 ,2,3-cd)pyrene
Dibenz(a, h)anthracene
Benzo(g h, i)perylene

IotalPAH 	 20 	 80 	 100
ANZECC 	 Environmental Guidelines (1992)
SAHC 	 South Australian Health Commission health based Guidelines (1993)
Langley (D) 	 Proposed Health Based Soil Guidelines

(Langley et al 1996. Exposure Setting D - restricted residential)
Langley (F) 	 Proposed Health Based Soil Guidelines

(Langley et al 1996. Exposure Setting F - commercial/industrial)



Assessment Criteria for Comparison with Soil Analytical Results
OCPs and PCBs
All results expressed in mg/kg (ppm)

Analyte Assessment Criteria

ANZECC SAHC 	 Langley (D) Langley (F)

Organochlorine
Pesticides:
HCB

Dichioran

Total BHC

- Lindane

Heptachlor 40 50

Heptachlor Epoxide

Total Chlordane (ocy, cis, 200 250

trans, chiordene, nonachlor)

Total endosulphan

Aldrin 40 50

Dieldrin 	 0.2 40 50

Endrin Total

Dicofol

op-DDE, pp-DDE

op-DDD pp-DDD

op DDT pp-DDT 800 1000

Methoxychlor

Total OCPs

Polychlorinated
Biphenyls (PCBs):
A1016

Al 221

Al232

Al 242

Al248

Al254

Al260

Al262

Total Aroclors 	 1 	 40 	 50

ANZECC Environmental Guidelines (1992)

SAHC South Australian Health Commission health based Guidelines (1993)

Langley (D) Proposed Health Based Soil Guidelines

(Langley et al 1996. Exposure Setting D - restricted residential)

Langley (F) Proposed Health Based Soil Guidelines

(Langley et al 1996, Exposure Setting F - commercial/industrial)



I

I
Assessment Criteria for Comparison with Soil Analytical Results
BTEX, TPH, Phenols, Fluoride, Cyanide, Cresols

results expressed in mg/kg (ppm)

I
All

Analyte . 	 . 	 Assessment Criteria

BTEX:
ANZECC 	 SAHC 	 Langley (D) Langley (F) 	 Dutch 	 NSW EPA 	 Dutch C

Benzene 1 	 1 	 0.5
Toluene 130 	 3

I Ethyl Benzene 50 	 5
Xylene 25 	 5

I Total BTEX

Total Petroleum
Hydrocarbons (TPH):

I C6-C9 65 	 800• C10-C14

I
C15-C28 1000 	 5000

Total TPH

I Phenols:

Phenol 34000 	 42500

I
3-Methyiphenol
2-Methyiphenol
4-Methyiphenol
2-Ethyiphenol

I 2,4-Dimehtylphenol
2,3,5-Trimethyiphenol

I Cresols 5
Fluoride 2000
Cyanide 250 	 2000 	 2500

ANZECC Environmental Guidelines (1992)

I SAHC South Australian Health Commission health based Guidelines (1993)
Langley (D) Proposed Health Based Soil Guidelines

(Langley et al 1996, Exposure Setting D - restricted residential)

I Langley (F) Proposed Health Based Soil Guidelines

(Langley et al 1996, Exposure Setting F - commercial/industrial)
Dutch Dutch Intervention Criteria (1994)

I NSW EPA Guidelines for Assessing Service Station Sites - Threshold Concentrations for

sensitive land use (soils) (1994)
Dutch C Dutch C Criteria

I
I
I
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Tabulated Soil Analysis Results
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I
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Analytical Results - Soil
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI BH2 BH3 BH4 BH4* BH4/D
Sample Depth Reporting 0.06-0.3 1.8-2.0 0.8-1.0 0.45-0.6 0.45-0.6 0.45-0.6
Metals:
Arsenic 5 <LOR 9.4 7.4 7:6 7.5 8.5
Cadmium 1 <LOR <LOR <LOR <LOR <LOR <LOR
Cobalt 1 8- 7.6
Chromium (total) 2 9.2 29 31 31 29 26
Copper 2 9.5 7 7.3 32 29 34
'Mercury 0.5 <LOR <LOR <LOR <LOR <LOR 1.61
Nickel 1 15 14

Lead 5 <LOR 7.5 10 4461,2 670 1,2 440 1,2

Selenium 5 <LOR <LOR

Zinc 2 8.7 19 21 2801 2701 2701
Manganese 10 200
Beryllium 1 1.2 1.2
Molybdenum 5 <LOR <LOR
Antimony 5 <LOR <LOR
Tin 2 28 26

pH 0.1 9.5 1,2 9.5 1,2 9.2 1,2

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR
Acenaphthylene 0.1 <LOR <LOR
Acenaphthene 0.1 <LOR <LOR
Fluorene 0.1 <LOR <LOR
Phenanthrene 0.1 <LOR <LOR
Anthracene 0.1 <LOR <LOR
Fluoranthrene 0.1 0.1 <LOR
Pyrene 0.1 0.1 <LOR
Benz(a)anthracene 0.1 <LOR <LOR
Chrysene 0.1 <LOR <LOR
Benzo(b)fluoranthene an 0.1 0.1 <LOR
Benzo(k)fluoranthrene 0.1 <LOR <LOR

Benzo(a)pyrene 0.1 , 0.1 <LOR
lndeno(1 ,2,3-cd)pyrene 0.1 <LOR <LOR
Dibenz(a,h)anthracene 0.1 <LOR <LOR
Benzo(g,h,i)perylene 0.1 <LOR <LOR

Total PAH 1.6 <LOR <LOR

ID indicates field duolicate (BH12/D and BH15/D are inter-labortnrv RH4/fl nnd RH1Ifl Prp intr-lihnrtnrv\

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996- Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)

I

I

I

I

I

I
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I

I
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Analytical Results - Soil
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4/D* BH5 BH6 BH7 BH8 BH9
Sample Depth Reporting 0.45-0.6 0.8-1.0 0.65-0.75 0.4-0.5 0.8-1.0 2.0-2.1
Metals:
Arsenic 5 5.6 <LOR 10 9.3
Cadmium 1 <LOR -<LOR <LOR <LOR
Cobalt 1 -

Chromium (total) 2 22 13 17 16
Copper 2 24 4.6 9 5.5
Mercury 0.5 <LOR <LOR <LOR <LOR
Nickel 1

Lead 5 45 <LOR 5.3 5.3
Selenium 5

Zinc 2 69 17 15 14
Manganese 10

Beryllium 1

Molybdenum 5

Antimony 5
Tin 2

pH 0.1 9.5 11 9.8 1,2 10 1,2

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR <LOR
Acenaphthylene 0.1 <LOR <LOR '0.1
Acenaphthene 0.1 <LOR <LOR <LOR
Fluorene 0.1 <LOR <LOR <LOR
Phenanthrene 0.1 <LOR <LOR 0.2
Anthracene 0.1 <LOR <LOR 0.1
Fluoranthrene 0.1 <LOR <LOR 0.9
Pyrene 0.1 <LOR <LOR 0.9
Benz(a)anthracene 0.1 <LOR <LOR 0.5
Chrysene 0.1 <LOR <LOR 0.4
Benzo(b)fluoranthene an 0.1 <LOR <LOR 0.4
Benzo(k)fluora nth rene 0.1 <LOR <LOR 0.4
Benzo(a)pyrene 0.1 <LOR <LOR 0.6
lndeno(1,2,3-cd)pyrene 0.1 <LOR <LOR 0.4
Dibenz(a,h)a nth racene 0.1 <LOR <LOR <LOR
Benzo(g,h,i)perylene 0.1 <LOR <LOR 0.4

Total PAH 1.6 <LOR <LOR 5.3
ID indicates field duplicate (BH12/D and BH15/D are inter-lahnratnrv Rk4Ifl nnri RI-11/fl

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.

denotes greater than the ANZECC environmental guidelines
2 

denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996- Exposure Setting F)
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Analytical Results - Soil
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHIO BHII BHII* BHI2 BHI2ID BHI2/D*
Sample Depth Reporting 01-0.85 0.8-1.0 0.8-1.0 0.55-0.7 0.55-0.7 0.55-0.7
Metals:
Arsenic 5 5 8.9 9.8 <LOR 2.8 2.8
Cadmium 1 <LOR <LOR <LOR - <LOR <0.5 <0.5
Cobalt 1

- 8.5 8.5
Chromium (total) 2 46 11 12 29 28 26
Copper 2 18 5.7 6 10 14 14
Mercury 0.5 <LOR <LOR <LOR <LOR <0.1 <0.1
Nickel 1 14 12

Lead 5 13 <LOR <LOR 11 14 15
Selenium 5 <0.5 <0.5
Zinc 2 30 9.8 10 17 28 32
Manganese 10 220 210
Beryllium 1 <2 <2
Molybdenum 5 <10 <10
Antimony 5 <10 <10
Tin 2 <10 <10

pH 0.1 8.8 1
9.31,2 9.2 "

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <0.1
Acenaphthylene 0.1 <LOR <0.1
Acenaphthene 0.1 <LOR <0.1
Fluorene 0.1 <LOR <0.1
Phenanthrene 0.1 <LOR <0.1
Anthracene 0.1 <LOR <0.1
Fluoranthrene 0.1 <LOR <0.1
Pyrene 0.1 <LOR <0.1
Benz(a)anthracene 0.1 <LOR <0.1
Chrysene 0.1 <LOR <0.1
Benzo(b)fluoranthene an 0.1 <LOR <0.1
Benzo(k)fiuoranthrene 0.1 <LOR <0.1

Benzo(a)pyrene 0.1 <LOR <0.1
lndeno(1 ,2,3-cd)pyrene 0.1 <LOR <0.1
Dibenz(a,h)anthracene 0.1 <LOR <0.1
Benzo(gh,i)perylene 0.1 <LOR <0.1

Total PAH 1.6 <LOR

ID indicates field duolicate (BH12/D and BH15/D are inter-Iaboratorv BH4ID and RF-11/fl Prp intr-Ihnrntnrv'

• indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting 0)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)



Analytical Results - Soil
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI3 BHI3* BHI3ID BHI3/D* BHI4 BHI5
Sample Depth Reporting 0.7-0.9 0.7-0.9 0.7-0.9 0.7-0.9 0.55-0.7 0.7-0.85

Metals:
Arsenic 5 5.1 <LOR <LOR 5 19 <LOR
Cadmium 1 <LOR <LOR <LOR -<LOR <LOR <LOR

Cobalt 1 7.7 8.1 -

Chromium (total) 2 29 29 33 34 18 26

Copper 2 16 16 17 17 45012 99

Mercury 0.5 <LOR <LOR <LOR <LOR <LOR <LOR

Nickel 	 . 1 15 15

Lead 5 43 36 39 34 1600 1,2,3,4

Selenium 5 <LOR <LOR

Zinc 2 32 32 32 32 2000 1,2
14

Manganese 10 260 270

Beryllium 1 1.2 1.1

Molybdenum 5 <LOR <LOR

Antimony 5 <LOR <LOR

Tin 2 2.6 2.8

pH 0.1 8.9 1 1,211 1.2

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR <LOR

Acenaphthylene 0.1 <LOR <LOR <LOR

Acenaphthene 0.1 <LOR <LOR <LOR

Fluorene 0.1 <LOR <LOR <LOR

Phenanthrene 0.1 <LOR 0.2 <LOR

Anthracene 0.1 <LOR 0.1 <LOR

Fluoranthrene 0.1 0.1 0.3 0.2

Pyrene 0.1 0.1 0.2 0.2

Benz(a)anthracene 0.1 <LOR 0.2 <LOR

Chrysene 0.1 <LOR 0.1 <LOR

Benzo(b)fluoranthene an 0.1 0.1 0.1 0.1

Benzo(k)fluoranthrene 0.1 <LOR 0.1 . 0.1

Benzo(a)pyrene 0.1 <LOR 0.1 0.1

lndeno(1,2,3-cd)pyrene 0.1 <LOR <LOR <LOR

Dibenz(a,h)anthracene 0.1 <LOR <LOR <LOR

Benzo(gh,i)perylene .0.1 <LOR <LOR <LOR

Total PAH 1.6 <LOR 1.4 <LOR

ID indicates field duolicate (BH12/D and BH15ID are inter-laboratory. BH4ID and BH13ID are intra-laboratoM

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.

denotes greater than the ANZECC environmental guidelines 	 .
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting 0)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)
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Analytical Results - Soil

I 	 Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI5/D BHI5/D* BHI6 BHI7 BHI8 	 BHI8*
Sample Depth Reporting 0.7-0.85 0.7-0.85 0.4-0.5 0.8-1.0 0.4-0.5 	 0.4-0.5
Metals:
Arsenic 5 2.8 9.5 11
Cadmium 1 <0.5 <LOR -<LOR
Cobalt 1 	 . 9.4 -

Chromium (total) 2 28 29 13
Copper 2 16 10 7.3
Mercury 0.5 <0.1 <LOR <LOR
Nickel 1 11

Lead 5 15 11 <LOR
Selenium 5 <0.5

Zinc 2 26 21 11
Manganese 10 260

Beryllium 1 <2

Molybdenum 5 <10

Antimony 5 <10

Tin 2 <10

pH 	 - 0.1 9.71-2 9.8 1-z 9.4 " 	 9.4 1,2

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <0.1 <0.1 <LOR <LOR
Acenaphthylene 0.1 <0.1 <0.1 <LOR <LOR
Acenaphthene 0.1 <0.1 <0.1 <LOR <LOR
Fluorene 0.1 <0.1 <0.1 <LOR <LOR
Phenanthrene 0.1 <0.1 <0.1 <LOR <LOR
Anthracene 0.1 <0.1 <0.1 <LOR <LOR
Fluoranthrene 0.1 <0.1 <0.1 <LOR <LOR
Pyrene 0.1 <0.1 <0.1 <LOR <LOR
Benz(a)anthracene 0.1 <0.1 <0.1 <LOR <LOR
Chrysene 0.1 <0.1 <0.1 <LOR <LOR
Benzo(b)fluoranthene an 0.1 <0.1 <0.1 <LOR <LOR
Benzo(k)fluoranthrene 0.1 <0.1 <0.1 <LOR <LOR
Benzo(a)pyrene 0.1 <0.1 <0.1 <LOR <LOR
lndeno(1,2,3-cd)pyrene 0.1 <0.1 <0.1 <LOR <LOR
Dibenz(a,h)anthracene 0.1 <0.1 <0.1 <LOR <LOR
Benzo(g,h,i)perylene .0.1 <0.1 <0.1 <LOR <LOR

Total PAH 1.6 <LOR <LOR
ID indicates field duølicate (BH12/D and BH15/D are inter-labortnrv RH4Ifl nntl Rk1/fl nrp infri-Ihnrtnru\

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996- Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)



Analytical Results - Soil
Metals; pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI9 BH20 ERI ER2
Sample Depth Reporting 0.55-0.7 0.05-0.7 0.05-0.8 0.05-0.9
Metals:
Arsenic 5 <LOR 7.6 <LOR <LOR
Cadmium 1 <LOR <LOR <LOR - 	 <LOR
Cobalt 1 -

Chromium (total) 2 23 33 <LOR <LOR
Copper 2 8.9 31 <LOR <LOR
Mercury 0.5 <LOR <LOR <LOR <LOR
Nickel 1

Lead 5 28 140 <LOR <LOR
Selenium 5

Zinc 2 17 410 <LOR <LOR
Manganese 10

Beryllium 1

Molybdenum 5

Antimony 5

Tin 2

pH 0.1 9.1 " 9.51 ,2

 Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR <LOR <LOR
Acenaphthylene 0.1 <LOR 0.3 <LOR <LOR
Acenaphthene 0.1 <LOR <LOR <LOR <LOR
Fluorene 0.1 <LOR <LOR <LOR <LOR
Phenanthrene 0.1 <LOR 0.3 <LOR <LOR
Anthracene 0.1 <LOR 0.2 <LOR <LOR
Fluoranthrene 0.1 <LOR 2.1 <LOR <LOR
Pyrene 0.1 <LOR 2.2 <LOR <LOR
Benz(a)anthracene 0.1 <LOR 1.3 <LOR <LOR
Chrysene 0.1 <LOR 1.3 <LOR <LOR
Benzo(b)fluoranthene an 0.1 <LOR 1.3 <LOR <LOR
Benzo(k)fluoranthrene 0.1 <LOR 1.5 <LOR <LOR
Benzo(a)pyrene 0.1 <LOR 1.7 2 <LOR <LOR
lndeno(12,3-cd)pyrene 0.1 <LOR 1.3 <LOR <LOR
Dibenz(a,h)anthracene 0.1 <LOR 0.3 <LOR <LOR
Benzo(g,h,i)perylene 0.1 <LOR 1.3 <LOR <LOR

Total PAH 1.6 <LOR 15 <LOR <LOR

ER is an eauiDment rinsate. the results for which are in naiL
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)
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Analytical Results - Soil
OCPs and OPPs
All results expressed in mg/kg (ppm)

Borehole Number

Sample Depth
Limit Of

Reporting
BH4

0.45-0.6

BHI3

0.7-0.9

BHI3*

0.7-0.9

BHI21D 	 BHI5ID BHI5ID*
0.55-0.7 	 0.7-0.85 	 0.7-0.85

Organochlorine Pesticides:

HCB 0.05 <LOR <LOR <LOR

Dichloran 0.05 <LOR <LOR <LOR

Total BHC 0.05 <LOR <LOR <LOR

Lindane 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

Heptachlor 0.05 <LOR <LOR <LOR

Heptachlor Epoxide 0.05 <LOR <LOR <LOR

Total Chlordane (ocy, cis, 0.05 <LOR <LOR <LOR

trans, chiordene, nonachlor)

Total endosulphan 0.05 <LOR <LOR <LOR

Aldrin 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

Dieldnn 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

Endrin Total 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

Dicofol 0.05 <LOR <LOR <LOR

op-DDE, pp-DDE 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

op-DOD pp-DOD 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

op DOT pp-DOT 0.05 <LOR <LOR <LOR <0.1 	 <0.1 	 <0.01

Methoxychlor 0.05 <LOR <LOR <LOR

Total OCPs 0.2 <LOR <LOR <LOR

Organophosphate Pesticides:

Oichlorvos 0.1 <LOR <LOR <LOR

Mevinphos 0.1 <LOR <LOR <LOR

Diazinon 0.1 <LOR <LOR <LOR

Chlorpyrifos-Methyl 0.1 <LOR <LOR <LOR

Fenchlorvos 0.1 <LOR <LOR <LOR

Parathion-methyl 0.1 <LOR <LOR <LOR

Chlorpyriphos 0.1 <LOR <LOR <LOR

Malathion 0.1 <LOR <LOR <LOR

Fenitrothion 0.1 <LOR <LOR <LOR

Parathion 0.1 <LOR <LOR <LOR

Chlorfenvinphos 0.1 <LOR <LOR <LOR

Bromophos-Ethyl 0.1 <LOR <LOR <LOR

Tetrachlorvinphos 0.1 <LOR <LOR <LOR

Ethion 0.1 <LOR <LOR <LOR

Total OPPs 0.2 <LOR <LOR <LOR

ID indicates field duplicate (6H12/D and BH15ID are inter-laboratory, BH4ID and BH13/D are intra-laboratory)

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.



Analytical Results - Soil
OCPs and OPPs
All results expressed inmg/kg (ppm)

Borehole Number Limit Of ERI ER2
Sample Depth Reporting

Organochiorine Pesticides:

HCB 0.05 <LOR <LOR

Dichloran 0.05 <LOR <LOR

Total BHC 0.05 <LOR <LOR

Lindane 0.05 <LOR <LOR

Heptachlor 0.05 <LOR <LOR

Heptachlor Epoxide 0.05 <LOR <LOR

Total Chlordane (ocy, cis, 0.05 <LOR <LOR

trans, chiordene, nonachlor

Total endosulphan 0.05 <LOR <LOR

Aldrin 0.05 <LOR <LOR

Dieldrin 0.05 <LOR <LOR

Endrin Total 0.05 <LOR <LOR

Dicofol 0.05 <LOR <LOR

op-DDE, pp-DDE 0.05 <LOR <LOR

op-DDD pp-DDD 0.05 <LOR <LOR

op DDT pp-DDT 0.05 <LOR <LOR

Methoxychlor 0.05 <LOR <LOR

Total OCPs
- 	 0.2 <LOR <LOR

Organophosphate Pesticides:

Dichlorvos 	 0.1

Mevinphos 	 0.1

Diazinon 	 0.1

Chlorpyrifos-Methyl 	 0.1

Fenchlorvos 	 0.1

Parathion-methyl 	 0.1

Chlorpyriphos 	 0.1

Malathion 	
. 	 0.1

Fenitrothion 	 0.1

Parathion 	 0.1

Chlorfenvinphos 	 0.1

Bromophos-Ethyl 	 0.1

Tetrachlorvinphos 	 0.1

Ethion 	 0.1

Total OPPs 	 0.2

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.

ER is an equipment rinsate, the results for which are in ugiL



I
Analytical Results

• 	 BTEX, TPH, Phenols, Fluoride, Cyanide, Cresols, PCBs
I 	 All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4 BH4* BHI2/D BHI2ID* BHI3 BHI3*
Reporting 0.45-0.6 0.45-0.6 0.55-0.7 0.55-0.7 0.7-0.9 0.7-0.9

BTEX:

Benzene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Toluene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Ethyl Benzene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Xylene 1 <LOR <LOR <0.01 <0.01 <LOR

Total BTEX 2 <LOR <LOR <0.01 <LOR

Total Petroleum

Hydrocarbons (TPH):

C6-C9 25 <LOR <LOR <20 <LOR

C 10-C 14 25 <LOR <LOR <50 <LOR

C 15-C28 25 <LOR <LOR <100 <LOR

C29-C36 25 <LOR <LOR <100 <LOR

Total TPH 100 <LOR <LOR <LOR

Phenols

Phenol 0.1 <LOR <LOR <0.1 <0.1 <LOR <LOR

3-Methylphenol 0.1 <LOR <LOR <LOR <LOR

2-Methylphenol 0.1 <LOR <LOR <LOR <LOR

2-Ethylphenol 0.1 <LOR <LOR <LOR <LOR

2,4-Dimehtylphenol 0.1 <LOR <LOR <LOR <LOR

2,3,5-Trimethylphenol 0.1 <LOR <LOR <LOR <LOR

4-Nitrophenol 0.1 <LOR <LOR <LOR <LOR

Cresols <0.1 <0.1

Fluoride 260

Cyanide <5

Polychlorinated

Biphenyls (PCBs)

A1016 0.2 <LOR <LOR <LOR

Al221 0.2 <LOR <LOR <LOR

Al232 0.2 <LOR <LOR <LOR

Al242 0.2 <LOR <LOR <LOR

Al248 0.2 <LOR <LOR <LOR

Al 254 0.2 <LOR <LOR <LOR

Al260 0.2 <LOR <LOR <LOR

Al262 0.2 <LOR <LOR <LOR

Total Aroclors 1 <LOR <LOR <LOR

ID indicates field duplicate (BH12/D and 131-115ID are inter-laboratory, 131-14ID and 131-113/13 are intra-laboratory)

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
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I
Analytical Results

i 	 BTEX, TPH, Phenols, Fluoride, Cyanide, Cresols, PCBs
U 	 All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4 BH4* BHI2/1) BHI2ID* BHI3 BHI3*
Reporting 0.45-0.6 0.45-0.6 0.55-0.7 0.55-0.7 0.7-0.9 0.7-0.9

BTEX:

Benzene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Toluene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Ethyl Benzene 0.5 <LOR <LOR <0.01 <0.01 <LOR

Xylene 1 <LOR <LOR <0.01 <0.01 <LOR

Total BTEX 2 <LOR <LOR <0.01 <LOR

Total Petroleum

Hydrocarbons (TPH):

C6-C9 25 <LOR <LOR <20 <LOR

C 10-C 14 25 <LOR <LOR <50 <LOR

C 15-C28 25 <LOR <LOR <100 <LOR

C29-C36 25 <LOR <LOR <100 <LOR

Total TPH 100 <LOR <LOR <LOR

Phenols

Phenol 0.1 <LOR <LOR <0.1 <0.1 <LOR <LOR

3-Methylphenol 0.1 <LOR <LOR <LOR <LOR

2-Methylphenol 0.1 <LOR <LOR <LOR <LOR

2-Ethylphenol 0.1 <LOR <LOR <LOR <LOR

2,4-Dimehtylphenol 0.1 <LOR <LOR <LOR <LOR

2,3,5-Trimethylphenol 0.1 <LOR <LOR <LOR <LOR

4-Nitrophenol 0.1 <LOR <LOR <LOR <LOR

Cresols <0.1 <0.1

Fluoride 260

Cyanide <5

Polychlorinated

Biphenyls (PCBs)

A1016 0.2 <LOR <LOR <LOR

Al221 0.2 <LOR <LOR <LOR

Al232 0.2 <LOR <LOR <LOR

Al242 0.2 <LOR <LOR <LOR

Al248 0.2 <LOR <LOR <LOR

Al254 0.2 <LOR <LOR <LOR

Al260 0.2 <LOR <LOR <LOR

Al262 0.2 <LOR <LOR <LOR

Total Aroclors 1 <LOR <LOR <LOR

ID indicates field duplicate (BH12ID and 131-11 5/D are inter-laboratory, 131-14ID and 131-11 3/D are intra-laboratory)

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
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Analytical Results

Volatile Organic Scan

All results expressed in mg/kg (ppm)

orenoie Number Limit Of BH4 BHI3
Sample Depth Reporting 0.45-0.6 0.749
Monocyclic Aromatic
Hydrocarbons
Benzene 1.0 <LOR <LOR
Toluene 1.0 <LOR <LOR
Ethylbenzene 1.0 <LOR <LOR
m.p-xylene 1.0 <LOR <LOR
o-xylene 1.0 <LOR <LOR
Styrene 1.0 <LOR <LOR
lsopropylbenzene 1.0 <LOR <LOR
n-propylbenzene 1.0 <LOR <LOR
1 3,5-Trimethylbenzene 1.0 <LOR <LOR
tert-Butylbenzene 1.0 <LOR <LOR
1 ,2,4-Tnmethylbenzene 1.0 <LOR <LOR
sec-Butylbenzene 1.0 <LOR <LOR
n-Butylbenzene 1.0 <LOR <LOR

Fumigants
22-Dichloropropane 1.0 <LOR <LOR
1 ,2-Dichloroproparie 1.0 <LOR <LOR
1,2-dibromoethane 1.0 <LOR <LOR

Halogenated Aliphatic
Hydrocarbons:
Dichlorofluoromethane 1.0 <LOR <LOR
Chloromethane 1.0 <LOR <LOR
Vinyl Chloride 1.0 <LOR <LOR
Bromomethane 1.0 <LOR <LOR
Chlorethane 1.0 <LOR <LOR
Trichlorofluoromethane 1.0 <LOR <LOR
1,1-Dichloroethene 1.0 <LOR <LOR
Methylene Chloride 1.0 <LOR <LOR

trans-i ,2-Dichloroethene 1.0 <LOR <LOR

1,1 -Dichloroethane 1.0 <LOR <LOR
cis-1 ,2-Dichloroethene 1.0 <LOR <LOR
Bromochloromethane 1.0 <LOR <LOR
11,1-Trichloroethane 1.0 <LOR <LOR
Carbon Tetrachloride 1.0 <LOR <LOR

1.1-Dichloropropene 1.0 <LOR <LOR
1 ,2-Dichloroethane 1.0 <LOR <LOR

IL, unuicates iieiu aupucaxe (Iit-I1Iu ana ui-hwy are Inter-laboratory, 131-14/D and BH13/D are intra-laboratory
indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.



Analytical Results
Volatile Organic Scan (Cont)

Borehole Number Limit Of BH4 BHI3 BHI2/D* BHI5ID*

Sample Depth Reporting 0.45-0.6 0.7-0.9 0.55-0.7 0.7-0.85

Trichloroethene 1.0 <LOR <LOR

Dibromomethane 1.0 <LOR <LOR

cis-1,3-dichloropropene 1.0 <LOR <LOR

trans- i ,3-dichloropropene 1.0 <LOR <LOR -

1,1,2-Trichloroethane 1.0 <LOR <LOR -

Tetrachloroethene 1.0 <LOR <LOR

1,3-Dichtoropropane 1.0 <LOR <LOR

1,1,1 ,2-Tetrachloroethane 1.0 <LOR <LOR

1,1,2,2-Tetrachloroethane 1.0 <LOR <LOR

1,2,3-Trichloropropane 1.0 <LOR <LOR

4-Isopropyltoluene 1.0 <LOR <LOR

1 ,2-Dibromo-3-chloropropane 1.0 <LOR <LOR

Hexachlorobutadiene 1.0 <LOR <LOR <0.1 <0.1
Hexachloroethane <0.1 <0.1

Hexachlorocyclopentadiene <0.1 <0.1

Halogenated Aromatic
Hydrocarbons
1,2,3-Trichlorobenzene 1.0 <LOR <LOR

1,2,4-Trichlorobenzene 1.0 <LOR <LOR <0.1 <0.1

1,2-Dichlorobenzene 1.0 <LOR <LOR <0.1 <0.1

1,4-Dichlorobenzene 1.0 <LOR <LOR <0.1 <0.1
1,3-Dichlorobenzene 1.0 <LOR <LOR <0.1 <0.1
2-Chlorotoluene 1.0 <LOR <LOR

4-Chlorotoluene 1.0 <LOR <LOR

Bromobenzene 1.0 <LOR <LOR

Chlorobenzene 1.0 <LOR <LOR <0.1 <0.1
2-Choronapthalene <0.1 <0.1

hexachlorobenzene <0.1 <0.1

tetrachlorobenzene <0.1 <0.1

Trihatomethanes

(Volatiles)

Chloroform

Dibromochloromethane

Bromodichioromethane

Bromoform

Naphthalene

1.0

1.0

1.0
t1 . 0

1.0

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

iv inaucates Tiela aupitcate (bH1ZIU and 131-115/U are inter-laboratory, BH4/D and BH13/D are intra-laboratory)

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
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RE-ISSUE OF REPORT
Client:	 Rust PPK

GPO Box 398
ADELAIDE SA 5001 -

Attention:	 Stuart Taylor/Jane Hewitt
Sample Description:	 Soil/Water - Project No27J097A -

Franklin Street Bus Station
Lab Registration Nos:	 V97/18543 to V97/18566
Date Received:	 23rd May 1997

Page 1112

Samples submitted to AGAL have been analysed as received. The information below is provided as part of our
commitment to the quality of the analytical results. Please contact the undersigned for any further details relating to
this Report.

Methods of Analysis:

I
I
I

• BTEX & TPH (C 6-C9)

• TPH (C 10-C) - Soil
• VOC's
• PAH's - Soil/Water
• Metals - Soil/Water
• OC/OP pesticides/PCB's - Soil/Water
• Phenols - Soil
• pH

AGAL(Vic) Method VL234 (Purge & Trap GC/MS)
AGAL(Vic) Method VL228 (GCIFID)
AGAL(Vic) Method VL234 (Purge & Trap GC/MS)
AGAL(Vie) Method VL22 1/222 (GC/MS)
AGAL(Vic) Method VL239/250 (ICP/MS/AES)
AGAL(Vic) Method VL206/207 (GC determination)
AGAL(Vic) Method VL210 (HPLC determination)
AGAL(Vic) Method VL271 (Using APHA 4500B)

Quality Assurance:

I 	 The QA procedures conducted with the analyses include -
• Analysis of reagent blanks
• Analysis of recoveries

I
. Analysis of samples in duplicate

Results obtained for recoveries of selected analytes were as follows:
Analyte	 Soil	 Water

I 	
Toluene-d8	 95%	 -
TPH	 91%	 -
Phenanthrene	 87%	 106%
Dieldrin	 84%	 103%

I 	 3-Methyl phenol	 81%	 -
Lead	 85%	 101%
Zinc	 78%	 99%

I Results of Analysis:
Analytical results on samples as received appear on the following page(s). All results are based on using one technique
for each test. Soil results are reported on a dry weight basis.

I
This rep rt shall not be reproduced except in full.

Barrie Magor	 - Roger Cromie	 Anthopy C4ane

I 	 B.Sc.(Hons) Grad.Dip.App.Sci., MRACI 	 Dip.App.Sci., Grad.Dip.App.Sci., MRACI 	 B.App.ci.
(Organics Analyses)	 (Metals Analyses)	 (Inorganies Analyses)

Date:	 -	 File hword\repoete1997\18593.do

dS Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777
51 - 65 Clarke Street	 Fox: (03) 9685 1788

Service is our business 	 South Melbourne VIC 3205

H
I



AGAL %A
National Ass6ciation of Testin"

NATA ENDORSED DOCUMENT
This document may not be reproduced

	An ISO 9001 QuoIiiv Systems Certified Orgonisotion 	 except in full.

	REPORT OF ANALYSIS	 Report No. 97/18543.doc
Page 2/12

Results for soil

Client Reference No:

Lab Registration No: Units LOR

BH4
(0.45-0.6)I V97/18546

BH13
(0.7-0.9)

V97/18555

BH19
(0.55-0.7)

V97/18561

BH20
(0.05-0.2)

V97/18562
BTEX
Benzene mg/kg 0.5 <0.5	 <0.5 <0.5 <0.5 <0.5
Toluene mg/kg 0.5 <0.5	 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg 0.5 <0.5	 <0.5 <0.5 <0.5 <0.5
Xylenes mg/kg 1.0 <1.0	 <1.0 <1.0 <1.0 <1.0
Total BTEX mg/kg 2.0 <2.0	 <2.0 <2.0 <2.0 <2.0

Petroleum Hydrocarbons:
C6 - C9 mg/kg 25 <25	 <25 <25 <25 <25
C10 - C14 mg/kg 25 <25	 <25 <25 <25 <25
C15 - C28 mg/kg 25 <25	 <25 <25 <25 <25
C29 - C36 mg/kg 25 <25	 <25 <25 <25 <25
Total Hydrocarbons mg/kg 100 <100	 <100 <100 <100 <100

Client Reference No:

Lab Registration No: Units LOR

BH4	 BH13
(0.45-0.6)	 (0.7-0.9)

V97/18546	 V97118555
Phenols:
Phenol mg/kg 0.1 <0.1	 <0.1	 <0.1
3-Methylphenol mg/kg 0.1 <0.1	 <0.1	 <0.1
2-Methylphenol mg/kg 0.1 <0.1	 <0.1	 <0.1
2-Ethyiphenol mg/kg 0.1 <0.1	 <0.1	 <0.1
2,4-Dimethylphenol mg/kg 0.1 <0.1	 <0.1	 <0.1
2,3,5-Trimethylphenol mg/kg 0.1 <0.1	 <0.1	 <0.1
4-Nitrophenol mg/kg 0.1 <0.1	 <0.1	 <0.1

Oft ARM 	 Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777
51 - 65 Clarke Street	 Fax: (03) 9685 1788

vice i s our business 	 South Melbourne VIC 3205.
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Client Reference No:

Lab Registration No: Units LOR

11114	 BH13
(0.45-0.6)	 (0.7-0.9)

V97/18546	 V97/18555
Dichlorodifluoromethane mg/kg 1.0 <1.0	 - 	 <1.0
Chloromethane mg/kg 1.0 <1.0	 <1.0
Vinyl chloride mg/kg 1.0 <1.0	 <1.0
Bromomethane mg/kg 1.0 <1.0	 <1.0
Chioroethane mg/kg 1.0 <1.0	 <1.0
Trichlorofluoromethane mg/kg 1.0 <1.0	 <1.0
1,1-Dichioroethene mg/kg 1.0 <1.0	 <1.0
Methylene chloride mg/kg 1.0 <1.0	 <1.0
trans-1,2-Dichloroethene mg/kg 1.0 <1.0	 <1.0
1,1-Dichioroethane mg/kg 1.0 <1.0	 <1.0
2,2-Dichioropropane mg/kg 1.0 <1.0	 <1.0
cis-1,2-Dichloroethene mg/kg 1.0 <1.0	 <1.0
Bromochioromethane mg/kg 1.0 <1.0	 <1.0
Chloroform mg/kg 1.0 <1.0	 <1.0
1,1,1-Trichioroethane mg/kg 1.0 <1.0	 <1.0
Carbon tetrachloride mg/kg 1.0 <1.0	 <1.0
1,1-Dichloropropene mg/kg 1.0 <1.0	 <1.0
Benzene mg/kg 1.0 <1.0	 <1.0
1,2-Dichioroethane mg/kg 1.0 <1.0	 <1.0
Trichloroethene mg/kg 1.0 <1.0	 <1.0
1,2-Dichioropropane mg/kg 1.0 <1.0	 <1.0
Dibromomethane mg/kg 1.0 <1.0	 <1.0
Bromodichioromethane mg/kg 1.0 <1.0	 <1.0
cis-1,3-dichloropropene mg/kg 1.0 <1.0	 <1.0
Toluene mg/kg 1.0 <1.0	 <1.0
trans-1,3-dichloropropene mg/kg 1.0 <1.0	 <1.0
1,1,2-Trichioroethane mg/kg 1.0 <1.0	 <1.0
Tetrachioroetherse mg/kg 1.0 <1.0	 <1.0
1,3-Dichloropropane mg/kg 1.0 <1.0	 <1.0
Dibromochioromethane mg/kg 1.0 <1.0	 <1.0

Li
I
I
I
Li
I MARM 	

Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777
51 - 65 Clarke StreetS 	 Fax: (03) 9685 1 788

Service is our business 	 South Melbdurnë VIC 3205
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Client Reference No:

Lab Registration No: Units LOR

BH4	 BH13
(0.45.0.6)	 (0.7-0.9)

V97/18546	 V97/18555
1,2-dibromoethane mg/kg 1.0 <1.0	 <1.0
Chlorobenzene mg/kg 1.0 <1.0	 - 	 <1.0
1, 1, 1,2-Tetrachloroethane mg/kg 1.0 <1.0 	 <1.0
Ethylbenzene mg/kg 1.0 <1.0	 <1.0
m,p-xylene mg/kg 1.0 <1.0 	 <1.0
o-xylene mg/kg 1.0 <1.0	 <1.0
Styrene mg/kg 1.0 <1.0	 <1.0
Bromoform mg/kg 1.0 <1.0	 <1.0
Isopropylbenzene mg/kg 1.0 <1.0 	 <1.0
Bromobenzene mg/kg 1.0 <1.0	 <1.0
1,1,2,2-Tetrachloroethane mg/kg 1.0 <1.0 	 <1.0
1

7 2,3-Trichloropropane mg/kg 1.0 <1.0	 <1.0
n-propylbenzene mg/kg 1.0 <1.0	 <1.0
2-Chiorotoluene mg/kg 1.0 <1.0	 <1.0
4-Chiorotoluene mg/kg 1.0 <1.0	 <1.0
1,3,5-Trimethylbenzene mg/kg 1.0 <1.0	 <1.0
tert-ButyJbenzene mg/kg 1.0 <1.0	 <1.0
1,2,4-Trimethylbenzene mg/kg 1.0 <1.0	 <1.0
sec-Butylbenzene mg/kg 1.0 <1.0	 <1.0
1 7 3-Dichlorobenzene mg/kg 1.0 <1.0	 <1.0
4-Isopropyltoluene mg/kg 1.0 <1.0	 <1.0
1,4-Dichlorobenzene mg/kg 1.0 <1.0	 <1.0
1,2-Dichlorobenzene mg/kg 1.0 <1.0	 <1.0
n-Butylbenzene mg/kg 1.0 <1.0	 <1.0
1,2- Dibromo-3-chloropropane mg/kg 1.0 <1.0	 <1.0
1,2,4-Trichlorobenzene mg/kg 1.0 <1.0	 <1.0
Hexachiorobutadiene mg/kg 1.0 <1.0	 <1.0
Naphthalene mg/kg 1.0 <1.0	 <1.0
1,2,3-Trichlorobenzene mg/kg 1.0 <1.0	 <1.0

I

I

I

I9% ARONLum 	 Australian Government Analyticalaboratories 	 Tel: (03) 9685 1777
51 - 65 Clarke Street 	 Fax: (03) 9685 1788vice is our business 	 South Melbourne VIC 3205
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Client Reference No:

Lab Registration No: Units LOR

BH4
(0.45-0.6)

V97/18546

B115
(0.8-1.0)

V97/18547

B116
(0.65-0.75)
V97/18548

BH12.
(0.55-0.7)

V97/18554

BH13
(0.7-0.9)

V97118555
PAH's:
Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.2
Anthracene mg/kg 0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1
Fluoranthene mg/kg 0.1 0.1 <0.1 0.9 <0.1 0.1 0.3
Pyrene mg/kg 0.1 0.1 <0.1 0.9 <0.1 0.1 0.2
Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 0.5 <0.1 <0.1 0.2
Chrysene mg/kg 0.1 <0.1 <0.1 0.4 <0.1 <0.1 0.1
Benzo(b)fluoranthene mg/kg 0.1 0.1 <0.1 0.4 <0.1 0.1 0.1
Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 0.4 <0.1 <0.1 0.1
Benzo(a)pyrene mg/kg 0.1 0.1 <0.1 0.6 <0.1 <0.1 0.1
Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1
Dibenz(ah)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1
Total PAll's (as above) mg/kg 1.6 <1.6 <1.6 5.3 <1.6 <1.6 1.4

Client Reference No:

Lab Registration No: Units LOR

BH14	 BH16	 BH18
(0.55-0.7)	 (0.4-0.5)	 (0.4-0.5)

V97/18556 V97/18558 V97/18560

BH19
(0.55-0.7)

V97/18561

BH20
(0.05-0.2)

V97/18562

BD2

V97/18563
PAll's:
Naphthalene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1
Acenaphthene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1.
Anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1
Fluoranthene mg/kg 0.1 0.2 <0.1 <0.1 <0.1 2.1 <0.1 <0.1
Pyrene mg/kg 0.1 0.2 <0.1 <0.1 <0.1 2.2 <0.1 <0.1
Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 1.3 <0.1 <0.1
Chrysene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 1.3 <0.1 <0.1
Benzo(b)fluoranthene mg/kg 0.1 0.1 <0.1 <0.1 <0.1 1.3 <0.1 <0.1
Benzo(k)fluoranthene mg/kg 0.1 0.1 <0.1 <0.1 <0.1 1.5 <0.1 <0.1
Benzo(a)pyrene mg/kg 0.1 0.1 <0.1 <0.1 <0.1 1.7 <0.1 <0.1
Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 1.3 <0.1 <0.1
Dibenz(ah)anthracene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1
Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 1.3 <0.1 <0.1
Total PAll's (as above) mg/kg 1.6 <1.6 <1.6. <1.6 <1.6 15 <1.6 <1.6

I
L
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IN no 	 Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777
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Client Reference No:

Lab Registration No: Units LOR

13114
0.45-0.6)•

V97/18546

BH13
(0.7-0.9)

V97/18555
OC Pesticides:
HCB mg/kg 0.05 <0.05	 - <0.05 <0.05
Dichloran mg/kg 0.05 <0.05 <0.05 <0.05
BHC (a,J) mg/kg 0.05 <0.05 <0.05 <0.05
Lindane (y-BHC) mg/kg 0.05 <0.05 <0.05 <0.05
Heptachlor mg/kg 0.05 <0.05 <0.05 <0.05
Heptachlor Epoxide mg/kg 0.05 <0.05 <0.05 <0.05
Chlordane (total) mg/kg 0.05 <0.05 <0.05 <0.05
Endosuiphan (total) mg/kg 0.05 <0.05 <0.05 <0.05
Aidrin mg/kg 0.05 <0.05 <0.05 <0.05
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.05
Endrin (total) mg/kg 0.05 <0.05 <0.05 <0.05
Dicofol mg/kg 0.05 <0.05 <0.05 <0.05
DDT's (total) mg/kg 0.05 <0.05 <0.05 <0.05
Methoxychior mg/kg 0.05 <0.05 <0.05 <0.05
Total OC's (as above) mg/kg 0.2 <0.2 <0.2 <0.2

Client Reference No:

Lab . Registration No: Units LOR

B114	 BH13
(0.45-0.6)	 (0.7-0.9)

V97/18546	 V97/18555
OP Pesticides:
Mevinphos mg/kg 0.1 <0.1	 <0.1	 <0.1
Diazinon mg/kg 0.1 <0.1	 <0.1	 <0.1
Chlorpyrifos-methyl mg/kg 0.1 <0.1	 <0.1	 <0.1
Fenchlorphos mg/kg 0.1 <0.1	 <0.1	 <0.1
Parathion-methyl mg/kg 0.1 <0.1	 <0.1	 <0.1
Chlorpyrifos mg/kg 0.1 <0.1	 <0.1	 <0.1
Malathion mg/kg 0.1 <0.1	 <0.1	 <0.1
Fenitrothion mg/kg 0.1 <0.1	 <0.1	 <0.1
Parathion mg/kg 0.1 <0.1	 <0.1	 <0.1
Chlorfenvinphos mg/kg 0.1 <0.1	 <0.1	 <0.1
Bromophos-ethyl mg/kg 0.1 <0.1	 <0.1	 <0.1
Tetrachlorvinphos mg/kg 0.1 <0.1	 <0.1	 <0.1
Ethion mg/kg 01 <0.1	 <0.1	 <0.1
Total OP's (as above) mg/kg 0.2 <0.2	 <0.2	 <0.2

Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777
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I
Client Reference No:

Lab Registration No: Units f_LOR

BH4	 BH13
(0.45-0.6) 	 (0.7-0.9)

 V97/18546 	 V97/18555
PCB's (as Aroclors):
A1016 mg/kg 0.2 <0.2 	 - 	 <0.2 	 <0.2
Al221 mg/kg 0.2 <0.2 	 <0.2 	 <0.2
Al232 mg/kg 0.2 <0.2 	 <0.2 	 <0.2
Al242 mg/kg 0.2 <0.2 	 <0.2 	 <0.2
Al248 mg/kg 0.2 <0.2	 <0.2 	 <0.2
Al254 mg/kg 0.2 <0.2 	 <0.2 	 <0.2
Al260 mg/kg 0.2 <0.2 	 <0.2 	 <0.2
Total PCB's mg/kg 1.0 <1.0	 <1.0	 <1.0

Client Reference No: BH1 	 BH3 	 BH5 	 BH6 	 BH7
(0.06-0.3) 	 (0.8-1.0) 	 (0.8-1.0) 	 (0.65-0.75) 	 (0.4-0.5)

Lab Registration No: Units LOR V97/18543 	 V9718545 	 V97/18547 	 V97118548 	 V97/18549
pH f 	 -- .0.1 9.5 	 9.5 	 9.5 	 9.4 	 9.8

Client Reference No: BH8 	 BH10 	 BH11 	 BH12 	 BH14
(0.8-1.0) 	 (0.7-0.85) 	 (0.8-1.0) 	 (0.55-0.7) 	 (0.55-0.7)

Lab Registration No: Units LOR V97/18550 	 V97/18552 	 V97/18553 	 V97/18554 	 V97118556
pH I 	-- 0.1 10 	 8.8 	 9.3 	 9.2 	 11

U

I

I

Client Reference No: BH15 	 BH16 	 B1317 	 8H18 	 BH19
(0.7-0.85) 	 (0.4-0.5) 	 (0.8-1.0) 	 (0.4-0.5) 	 (0.55-0.7).

Lab Registration No: Units LOR V97/18557 	 V97/18558 	 V97/18559 	 V97/18560 	 V97/18561,
pH -- 0.1

[ 	

9.3 	 9.7 	 9.8 	 9.4 	 9.4 	 9.1

Client Reference No: BH20 	 BD2 	 131)6
(005-0.2)

Lab Registration No: Units LOR V97/18562 	 V97/18563 	 V97/18564
pH -- 0.1 f 	 9.5 	 9.2 	 8.9

I	 -
I

I
I
I
I
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SAMPLE	 CLIENT REF. As Cd Co Cr Cu Mn	 Ni Pb Se Zn

Minimum level of reporting 5.0 1.0 1.0 2.0 2.0 10 	 1.0 5.0 5.0 2.0

V97/018543 	 BH1 .06- <5.0 <1.0 9.2 9.5 - <5.0 8.7

V97/018544 	 131-12 1.8- 9.4 <1.0 29 7 7.5 19

V97/018545 	 131-13 .8-1.0 7.4 <1.0 31 7.3 10 21

V97/018546 	 BH4 .45- 7.6 <1.0 8 31 32 200 	 15 446 <5.0 280

V97/018546dup BH4.45- 7.5 <1.0 7.6 29 29 14 670 <5.0 270

V97/018548 	 Bl-16 .65- 5.6 <1.0 22 24 45 69

V97/018549 	 BH7 .4-.5 <5.0 <1.0 13 4.6 <5.0 17

V97/018550 	 BH8.8-1.0 10 <1.0 17 9 5.3 15

V97/018551 	 BH9 2.0- 9.3 <1.0 16 5.5 5.3 14

V97/018552 	 BH10.7- 5 <1.0 46 18 13 30

V97/018553 	 BH11 .8- 8.9 <1.0 11 5.7 <5.0 9.8

V97/018553 dup BHI 1 .8- 9.8 <1.0 12 6 <5.0 10

V97/018554 	 BH12.55- <5.0 <1.0 29 10 II 17

V97/018555 	 BH13.7- 5.1 <1.0 7.7 29 16 260 	 15 43 <5.0 32

V97/018555 dup BH13 .7- <5.0 <1.0 8.1 29 16 270 	 15 36 <5.0 32

V97/018556 	 BH14.55 19 <1.0 18 450 1600 2000

V97/018557 	 BHI5.7- <5.0 <1.0 26 9.9 II 14

V97/018558 	 .BH16.4- 9.5 <1.0 29 10 11 21

V97/018559 	 Bl-117.8- 11 <1.0 13 7.3 <5.0 11

V97/018561 	 BH19 .55- <5.0 <1.0 23 8.9 28 17

V97/018562 	 BH20.05- 7.6 <1.0 33 31 140 410

V97/018563 	 BD2 8.5 <1.0 26 34 440 270

V97/018564 	 BD6 <5.0 <1.0 33 17 39 32

V97/018564dup BD6 5 <1.0 34 17 34 32

Results above are expressed in mg/kg.

MAIM 	 . Australian Government Analytical Laboratories 	 .• 	 Tel: (03) 9685 1 777
51 - 65 Clarke Street 	 FOX: (03) 9685 1 788vice is our business 	 South Melbourne VIC 3205..
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Results for water

Client Reference No:
Lab Registration No: Units LOR

ER!	 ER2
V97/18565	 V97/18566

OC Pesticides:
HCB jsglb 0.05 <0.05	 - 	 <0.05
Dichioran j.tgfL 0.05 <0.05	 <0.05
BHC (a,)) igfL 0.05 <0.05	 <0.05
Lindane (y-BHC) j.igfL 0.05 <0.05	 <0.05
Heptachlor tgfL 0.05 <0.05	 <0.05
Heptachlor Epoxide j.tg/L 0.05 <0.05	 <0.05
Chlordane (total) j.tg/L 0.05 <0.05	 <0.05
Endosuiphan (total) sgfL 0.05 <0.05	 <0.05
Aldrin jigfL 0.05 <0.05	 <0.05
Dieldrin .tgfL 0.05 <0.05	 <0.05
Endrin (total) j.tgfL 0.05 <0.05	 <0.05
Dicofol jigfL 0.05 <0.05	 <0.05
DDT's (total) jigfL 0.05 <0.05	 <0.05
Methoxychlor jigIL 0.05 <0.05	 <0.05
Total OC's (as above) jsg/L 0.2 <0.2	 <0.2

U
I
I
I
I
I
I
I
I
I
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I
I
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Client Reference No:
Lab Registration No: Units LOR

ER!	 ER2
V97/18565	 V97/18566

PAll's:
Naphthalene j.tg/L 0.1 <0.1	 <0.1
Acenaphthylene j.tg/L 0.1 <0.1	 <0.1
Acenaphthene j.igfL 0.1 <0.1	 <0.1
Fluorene j.tg/L 0.1 <0.1	 <0.1
Phenanthrene j.tg/L 0.1 <0.1	 <0.1
Anthracene tg/L 0.1 <0.1	 <0.1
Fluoranthene ig/L 0.1 <0.1	 <0.1
Pyrene tgfL 0.1 <0.1	 <01
Benzo(a)anthracene tg/L 0.1 <0.1	 <0.1
Chrysene j.tg/L 0.1 <0.1	 <0.1
Benzo(b)fluoranthene jigfL 0.1 <0.1	 <0.1
Benzo(k)fluoranthene j.tg/L 0.1 <0.1	 <0.1
Benzo(a)pyrene tg/L 0.1 <0.1	 <0.1
Indeno(1,2,3-cd)pyrene tgfL 0.1 <0.1	 <0.1
Dibenz(ah)anthracene j.tgfL 0.1 <0.1	 <0.1
Benzo(ghi)perylene j.igfL 0.1 <0.1	 <0.1
Total PAH's (as above) .ig/L 1.0 <1.0	 <1.0
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SAMPLE	 CLIENT REF. DESCRIPTION As	 Cd Cr Cu Hg Pb Zn

Minimum level of reporting 5	 I 5 5 0.5 5 5

V97/018565	 ER  20/05 WATER FRANKLIN ST <5	 <1 <5 <5 <0.5 <5 <5
27J097A

V97/018566	 ER2 WATER FRANKLIN ST <5	 <I <5 <5 <0.5 <5 <5
27J097A

Results in ugfL

• sampie was flitereci through a 0.45um filter and acidified on receipt. The resulting solution was analysed
for dissolved elements by AGAL method VL250 using ICP-MS.

Results above are expressed in jigfL.

5 	 Australian Government Analytical Laboratories 	 .	 - Tel: (03) 9685 1 777
51 - 65 Clarke Street	 Fax: (03) 9685 1788

-ice i s our business 	 South Melbourne VIC 3205
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Client: Rust PPK
GPO Box 398
ADELAIDE SA 5001 -

I
Attention: Stuart Taylor/Jane Hewitt

Sample Description: Soil/Water - Project No27J097A -

•

I Lab
Franklin Street Bus Station

Registration Nos: V97/18543 to V97/18566

Date Received: 23rd May 1997

I Samples submitted to AGAL have been analysed as received. 	 The information below is provided as part of our
commitment to the quality of the analytical results. Please contact the undersigned for any further details relating to

I
this Report.

Methods of Analysis:

I
. Metals - Soil AGAL(Vic) Method VL239 (ICPIMSIAES)

Quality Assurance:
The QA procedures conducted with the analyses include -

I . Analysis of reagent blanks
Analysis of recoveries
Analysis of samples in duplicate

I Results obtained for recoveries of selected analytes were as follows:
Analyte Soil

I 	 Beryllium	 98%
Mercury	 106%
Antimony	 89%

Results of Analysis:
Analytical results on samples as received appear on the following page(s). All results are based on using one technique

I 	 for each test. Soil results are reported on a dry weight basis.
This report shall not be reproduced except in full.

[

I 	 Roger Cromie
Dip.App.Sci., Grad.Dip.App.Sci., MRACI
(Metals Analyses)

I 	 Date:	 _-	 File: hword\rport51997518543.d

-

I
I
I IM ARM 	 Australian Government Analytical Laboratories 	 Tel: (03) 9685 1 777

51 - 65 Claiké Street 	 Fax: (03) 9685 1788
Service is our business 	 South Melbourne VIC 3205



AGAL
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I

I

I
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I

Results above are expressed in mg/kg.

Ra Australian Government Analytical Laboratories
51 - 65 Clarke Street

-vice is our business 	 South Melbourne VIC 3205

SAMPLE CLIENT REF. Be Hg Mo Sb Sn

Minimum level of reporting 1.0 0.50 5.0 5.0 2.0

V97/018543 BH1 .06- <0.50

V97/018544 BH2 1.8- <0.50

V97/018545 BH3 .8-1.0 <0.50

V971018546 BH4.45- 1.2 <0.50 <5.0 <5.0 28

V97/018546dup BH4.45- 1.2 <0.50 <5.0 <5.0 26

V971018548 BH6 .65- <0.50

V97/0 18549 BH7 .4-.5 <0.50

V97/018550 BH8 .8-1.0 <050

V971018551 BH9 2.0- <0.50

V97/018552 BHIO.7- <0.50

V97/018553 BHI1.8- <0.50

V97/018553dup BH1I .8- <0.50

V97/018554 BH12.55- <0.50

V97/018555 BHI3 .7- 1.1 <0.50 <5.0 <5.0 2.8

V971018555 dup BHI3 .7- 1.2 <0.50 <5.0 <5.0 2.6

V97/018556 BH14.55 <0.50

V971018557 BH15.7- <0.50

V97/018558 BH16 .4- <0.50

V97/018559 BH17.8- <0.50

V97/018561 BH19.55- <0.50

V97/018562 BH20 .05- <0.50

V97/018563 BD2
- 	 1.6

V97/018564 BD6 <0.50

V97/018564dup BD6 <0.50

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Tel: (03) 9685 1 777 	 I
Fax: (03) 9685 1 788
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! II 	 Environmental Consulting Pty. Ltd.
3 KIngston Towi, aose, Oaldelgh, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oaldelgh, VictorIa, 3166, AustraliaRUST PPK Pty. Ltd. 
101 Pine Street

	 Telephone: (03)95647055

Adelaide	 Fax: (03) 9564 7190

South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

CHLORINATED HYDROCARBONS US EPA SW486 METHOD 8010 & 8080.

Sample BH12/D BH15/D BH15/D Dup Method Blank
Lab. No. MY1968 MY1969 MY1969D
Benzyl chloride <0.01 <0.01 <0.01 <0.001
2-Chloronaphthalene <0.01 <0.01 <0.01 <0.001
1,2-Dichlorobenzene <0.01 <0.01 <0.01 <0.001
1,3-Dichlorobenzene <0.01 <0.01 <0.01 <0.001
1,4-Dichlorobenzene <0.01 <0.01 <0.01 <0.001
Hexachlorobenzene <0.01 <0.01 <0.01 <0.001
Hexachiorobutadjene <0.01 <0.01 <0.01 <0.001
Hexachlorocyclopentadiene <0.01 <0.01 <0.01 <0.001
Hexachloroethane <0.01 <0.01 <0.01 <0.001
Tetrachlorobenzenes <0.01 <0.01 <0.01 <0.001
1,2,4-Tnichlorobenzene <0.01 <0.01 <0.01 <0.001

Results in ppm (soils mg/kg dry, 	 waters mg/l) . Extraction MGT 300A soils, USEPA 3510 waters.

tp 	 rthr'p,thr1 	 /11/01 	 re-- 	 ... 	 ,,s i,	 i.-,-.
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This Laboratory is registered by the Nationa l
Associahon of Testing AUtho,nIos, Anstraha, The
test(s) reOo,f ad heroin has. boon poflorrned in
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docsn,ont shalt not be reproduced eoc.c,I in loft,
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Environmental Consultinc Pty. Ltd.
3 Kingston Town aose, Oatdelgh, VictorIa, 3166, Australia

Postal Address: P.O. Box 276, Oaldelgh, VIctoria, 3166, AustraliaRUST PPK Pty. Ltd. 	 Telephone: (03) 9564 7055101 Pine Street 	 Fax: (03) 9564 7190Adelaide
South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

HEAVY METALS 	 VIC EPA PTJB.139 METHODS 13&16(Hp) US EPA 5W846 7000 SERIES

Sample 	 BH12/D 	 BH12/D Dup 	 BH15/D 	 Method Blank 	 Spike % Recov
Lab. No. MY1968 MY1968D MY1969
Antimony <10 <10 <10 <0.5 -

Arsenic 2.8 2.8 2.8 <0.02 —

Beryllium
' 	 <2 <2 <2 <0.05 —

Cadmium <0.5 <0.5 <0.5 <0.02 -

Chromium 28 26 28 <0.05 92
Cobalt 8.5 8.5 9.4 <0.05 —

Copper 14 14 16 <0.05 90
Lead 14 15 15 <0.05 90
Manganese 	 ' 220 210 260 <0.05 -

Mercury <0.1 <0.1 <0.1 <0.001 -

Molybdenum <10 <10 <10 <0.5 -

Nickel 14 12 11 <0.05 -

Selenium <0.5 <05 <0.5 <0.02 -

Tin <10 <10 <10 <0.5 -

Zinc 28 32 26 <0.05 -

Extraction with (1+3) HNO3 & HC1. Results in ppm (soils mg/kg dry, waters mg/i)

Inn 	 --
.'cOL 	 JLJLLLO IU/UI,//
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This L.oratory is registered by the National
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I- LI 	 Environmental Consulting Pty. Ltd.
3 KIngston Tow, Oose, Oaldelgh. VictorIa, 3166, AustralIa

RUST PPK Pty. Ltd.	
Postal Address: P.O. Box 276, Oaldelgh, Victoria, 3166, Australia

101 Pine Street	
Telephone:(03)95647055

Adelaide	
Fax: (03) 9564 7190

South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

MISCELLANEOUS ANALYSES, METHODS US EPA SW846 OR APHA STANDARD METHODS 19TH ED. 1995.

Sample BH12/D BH15/D

Lab. No. MY1968 MY1969

Fluoride 	 (Total) 260 190

Results in ppm (soils mg/kg dry, 	 waters mg/l.)

£../ 'J/ I 	 LJLe MepQrUeU iU/ub//
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RUST PPK Pty. Ltd.
101 Pine Street
Adelaide
South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

Environmental Consulting Pty. Ltd.
3 KIngston Town Close, Oaldelgh, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oaldelgh, VictorIa, 3166, Australia
Telephone: (03) 9564 7055

Fax: (03) 9564 7190

CYANIDE (CN-) US EPA 5W846 METHOD 9010.

Sample BH12/D BH15/D

Lab. No. MY1968 MY1969

Cyanide, 	 total 	 . <5 <5

Results in. ppm 	 (soils mg/kg dry, 	 waters mg/l) . 	 .

1..)LC LL.J.Veu
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I 	 Environmental Consulting Pty. Ltd.
3 Kingston Town Close, Oaldelgh, Victoria, 3166, Australia

RUST PPK Pty. Ltd.
Posta l Address: P.O. Box 276, Oaldelgh, Victoria, 3166, Australia

10]. Pine Street	
Telephone: (03) 9564 7055

Adelaide	
Fax:(03)95647190

South Australia 5001
Site FRANKLIN ST BUS STATION 27J097A

MAll's AROMATIC VOLATILE ORGANICS US EPA SW846 METHODS 8020&5030.

Sample BH12/D BH12/D Dup BH15/D Method Blank Spike % Recov
Lab. No. MY1968 MY1968D MY1969
Benzene <0.01 <0.01 <0.01 <0.001 112%
Toluene <0.01 <0.01 <0.01 <0.001 106%
Ethyl Benzene <0.01 <0.01 <0.01 <0.001 104%
Xylenes <0.01 <0.01 <0.01 <0.001 108%

Results in ppm (soils mg/kg dry, waters mg/l)

-, ..a s_. .0. 0.. a. v 0.A C. a, i a, ./ I
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Environmental Consultin 	 Ltd.

RUST PPK Pty. Ltd.
101 Pine Street
Adelaide
South Australia 5001
Site 	 FRANKLIN ST BUS STATION 27J097A.

Kingston Town Close, Oakleigh, \Ilctofla, 3166, Australia
Postal Address: P.O. Box 276, Oaldelgh, Victoria, 3166, Australia

Telephone: (03) 9564 7055
Fax: (03) 9564 7190

ORGANOCHLORINE PESTICIDES US EPA SW846 METHOD 8080

Sample BH12/D BH15/D BH15/D Dup Method Blank
Lab. No. MY1968 MY1969 MY1969D
Aldrin 	 . <0.01 <0.01 <0.01 <0.001
Lindane <0.01 <0.01 <0.01 <0.001
4,41- DDD <0.01 <0.01 <0.01 <0.001
4,41-DDE <0.01 <0.01 <0.01 <0.001
4,41-DDT <0.01 <0.01 <0.01 <0.001
Dieidrin <0.01 <0.01 <0.01 <0.001
Endrin <0.01 <0.01 <0.01 <0.001

Results in ppm (soils mg/kg dry, waters mg/i) . Extraction MGT 300A soils, USEPA 3510 waters.

-'-	 L.A .LU/%JOff
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RUST PPK Pty. Ltd.
101 Pine Street
Adelaide
South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

Environmental Consulting Pty. Ltd.
3 Kngsn Town Close, Oaldelgh, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oaldelgh, Victoria, 3166, Australia
Telephone: (03) 9564 7055

Fax: (03) 9564 7190

POLYNUCLEAR AROMATIC HYDROCARBONS 	 US EPA SW846 METHOD 8310 (HPLC) & 8100 (GC).

Sample BH12/D BH15/D BH15/D Dup Method Blank Spike % Recov
Lab. No. MY1968 MY1969 MY1969D

Naphthalene <0.1 <0.1 <0.1 <0.001 -

Acenaphthylene <0.1 <0.1 <0.1 <0.001 -

Acenaphthene <0.1 <0.1 <0.1 <0.001 -

Fluorene <0.1 <0.1 <0.1 <0.001 -

Phenarithrene <0.1 <0.1 <0.1 <0.001 -

Anthracene <0.1 <0.1 <0.1 <0.001 -

Fluoranthrene <0.1 <0.1 <0.1 <0.001 90%
Pyrene <0.1 <0.1 <0.1 <0.001 92%

Benzo(a)anthracene <0.1 <0.1 <0.1 <0.001 -

Chrysene <0.1 <0.1 <0.1 <0.001 -

Benzo(b)fiuoranthene <0.1 <0.1 <0.1 <0.001 -

Benzo(k)fluoranthene <0.1 <0.1 <0.1 <0.001 -

Benzo(a)pyrene <0.1 <0.1 <0.1 <0.001 96%

Dibenzo(a,h)anthracene <0.1 <0.1 <0.1 <0.001 -

Benzo(g,h,i)perylene <0.1 <0.1 <0.1 <0.001 -

Indeno(1,2,3-cd)pyrene <0.1 <0.1 <0.1 <0.001 -

Results in ppm (soils mg/kg dry, waters mg/i) . Extraction MGT 300A soils, USEPA 3510 waters.

uace receivea .i/u,i'ii
	 iace xeportea 1U/Ub/97
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RUST PPK Pty. Ltd.
101 Pine Street
Adelaide
South Australia 5001
Site 	 FRANKLIN ST BUS STATION 27,I17197

Environmental Consulting Pty. Ltd.
3 Kingston Tow, Close, Oaldelgh, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oaldelgt,, Victoria, 3166, Australia
Telephone: (03) 9564 7055

Fax: (03) 9564 7190

POLYCHLORINATED BIPHENYLS (PCB') US EPA SW846 METHOD 8080

Sample BH12/D BH15/D BH15/D Dup Method Blank
Lab. No. MY1968 MY1969 MY1969D
Total PCB's as Arochior 1260 <0.1 <0.1 <0.1 <0.01

Results in ppm (soils mg/kg dry, waters mg/l) . Extraction MGT 300A soils, USEPA 3510. waters.
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RUST PPK T. Ltd.
101 Pine Slreet
Adelaide
South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

Environmental Consulting Pty. Ltd.
3 Kingston Town aose, Oaldelgtr, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oakielgti, Victoria, 3166, Australia
Telephone: (03) 9564 7055

Fax: (03) 9564 7190

PHENOLS & CRESOLS — HPLC- JRNL. CHROM 464(1989) 405-410, GC- US EPA SW846 8040

Sample BH12/D BH12/D Dup BH15/D Method Blank
Lab. No. MY1968 MY1968D MY1969
Phenol <o.i <0.1 <0.1 <0.01
Cresols 	 (Total) <o.i <0.1 <0.1 <0.01

Results in ppm (soils mg/kg dry, waters mg/i) . Extraction MGT 300A soils, USEPA 3510 waters.

iitce LeUe1VU U Z.fU/I
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Environmental Consultin Pty. Ltd.
3 KJrrston Town Close, Oaldelgh, Victoria, 3166, Australia

Postal Address: P.O. Box 276, Oaldeigh, VictorIa, 3166, AustraliaRUST PPK Pty. Ltd. 	 Telephone: (O3)95647O55101 Pine Street	 Fax: (03) 9564 7190
Adelaide
South Australia 5001
Site : FRANKLIN ST BUS STATION 27J097A

TOTAL PETROLEUM HYDROCARBONS (GC) 	 MGT METHOD bOA — GC FID & MS.

Sample BH12/D BH15/D BH15/D Dup Method Blank Spike % Recov
Lab. No. MY1968 MY1969 MY1969D
T.R.H. 	 C 6 -C 9 	Fraction by GC <20 <20 <20 <0.02 -

T.R.H. 	 C 0 -C14 Fraction by GC <50 <50 <50 <0.05 -

T.R.H. 	 C 1 -C25 Fraction by GC <100 <100 <100 <0.1 89%'
T.R.H. 	 C29 -C36 Fraction by GC <100 <100 ' 	 <100 <0.1 -

Results in ppm (soils mg/kg dry, waters mg/l)
. Extraction MGT300A soils, US EPA 3510 waters.

L,,Q ;—C £ULLU .L%J/Urj/I
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1111 1 I 	 Environmental Consulting Pty. Ltd.
3 KJngstori Town close. Oaidelgtt, VIcto1a, 3166, Australia

Postal Address: P.O. Box 276, OaIdeis, Victoria, 3166, Australia
Telephone: (03) 9564 7055

Fax: (03) 9564 7190

CRITERIA USED TO ASSESS QUALITY CONTROL RESULTS

VALIDITY AND RELIABILITY OF TEST RESULTS

The continuing validity and reliability of results is accomplished by monitoring a number of
factors

I Analysis of duplicates. Duplicates run at a minimum of 5%
2. Recovery of known additions. Spikes run at a minimum of 5 % with each batch of
samples.
3. Analysis of reagent blanks run with each batch ofsaniples.

tisilysi, of Duolic

Duplicates are analysed as a matter of course and the data analysed by means of a range chart
type system. The range for each duplicate pair is determined and 'normaliscd by dividing by
the average of the duplicate results.

Once enough data has been gathered control data for each method can be developed. The mean
range (R) is determined as

R = ( ZR)

where n number of observations
and Ri normalised range

and the variance (square of the standard deviation) is determined as

Sr'(Z R 2 'oR 1 )

n-I
The control criteria thus become

Average range 	 R
Warning Limit 	 R + 2s
Control Limit 	 R + 3s

The normalised range for each duplicate pair is calculated and compared with the above
criteria. (This can be achieved either graphically or by visual comparison of the data.)
Since the limits are based on 95 % and 90 % confidence levels respectively, the following
actions are taken, based on these statistical parameters.

Control Limit

If one measurement exceeds the C.L. repeat the analysis. If the repeat is ss'nlnn the C I.
continue analyses . Ifit exceeds the C.L. discontinue analyses and correct the problem.

Wa rnine Limit

If two Out of three successive points exceed the W.L. analyse anoiher sample Ii' lie neat
inlets than the W.L. continue analyses, if the next point exceeds the W.I. disontiiiiic analcxes
and correct the problem.

Particular care needs to be taken with some soil samples with regard to sample
homogeneity, especially with regard to 'organics' analyses. Statistical analysis may indicate
problem exists when in fact the problem is really only sample homogeneity,

2 , Re ovcry of known addition

The recovery of known additions is used to verify the absence of matrix effects and absence 01

interferences, Recovery from standards is used to verify method performance. Recovery data
is compared against acceptance criteria published in Standards Methods for Examination of
Water and Waste water, or appropriate U.S. EPA Methods.

If recoveries fall outside acceptance criteria, analyses should be discontinued and the problem
rectified.

3.0 Anal

Reagent blanks are used to monitor purity of reagents apd the overall procedural blank.
Reagent blanks are run as matter of course with leach batch for analysis. Unusual or out of
the 'norm' results for blanks arc investigated and corrective action taken before analysis of arc
batch is completed.

G. Black.
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Appendix J

Tabulated Results of Replicate and
Duplicate Analysis
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Analytical Results - Laboratory Replicates
Metals, pH and PAH

All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4 BH4* BH4/D BH4/D* BHII BHII*
Sample Depth Reporting 0.45-0.6 0.45-0.6 0.45-0.6 0.45-0.6 0.8-1.0 0.8-1.0
Metals:
Arsenic 5 7.6 7.5 8.5 8.9 9.8
Cadmium 1 <LOR <LOR <LOR

- <LOR <LOR
Cobalt 1 8 7.6 -

Chromium (total) 2 31 29 26 11 12
Copper 2 32 29 34 5.7 6
Mercury 0.5 <LOR <LOR 16 <LOR <LOR
Nickel 1 15 14
Lead 5 446 1,2 670 1,2 4401.2 <LOR <LOR
Selenium 5 <LOR <LOR
Zinc 2 2801 2701 2701 9.8 10
Manganese 10 200
Beryllium 1 1.2 1.2
Molybdenum 5 <LOR <LOR
Antimony 5 <LOR <LOR
Tin 2 28 26
pH 0.1 9.2 9.3
Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR <LOR
Acenaphthylene 0.1 <LOR <LOR <LOR
Acenaphthene 0.1 <LOR <LOR <LOR
Fluorene 0.1 <LOR <LOR <LOR
Phenanthrene 0.1 <LOR <LOR <LOR
Anthracene 0.1 <LOR <LOR <LOR
Fluoranthrene 0.1 0.1 <LOR <LOR
Pyrene 0.1 0.1 <LOR <LOR
Benz(a)anthracene 0.1 <LOR <LOR <LOR
Chrysene 0.1 <LOR <LOR <LOR
Benzo(b)fluoranthene and 0.1 0.1 <LOR <LOR
Benzo(k)fluoranthrene 0.1 <LOR <LOR <LOR
Benzo(a)pyrene 0.1 0.1 <LOR <LOR
lndeno(1,2,3-cd)pyrene 0.1 <LOR <LOR <LOR
Dibenz(a,h)anthracene 0.1 <LOR <LOR <LOR
Benzo(g,h,i)perylene 0.1 <LOR <LOR <LOR
Total PAH 1 <LOR <LOR <LOR

.0 uupIILL ,ori IiLJ dilU On lIU are inter-iaooratory, btl4IL) and BH13/D are intra-laboratory)
* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1 
denotes greater than the ANZECC environmental guidelines

2 
denotes greater than the SAHC health based guidelines

'denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996- Exposure Setting 0)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996- Exposure Setting F)
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Analytical Results - Laboratory Replicates
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI2/D BHI2/D* BHI3 BHI3* BHI3/D BHI3ID*
Sample Depth Reporting 0.55-0.7 0.55-0.7 0.7-0.9 0.7-0.9 0.7-0.9 0.7-0.9
Metals:
Arsenic 5 2.8 2.8 5.1 <LOR <LOR 5
Cadmium 1 <0.5 <0.5 <LOR - <LOR <LOR <LOR
Cobalt 1 8.5 8.5 7.7 8.1

Chromium (total) 2 28 26 29 29 33 34
Copper 2 14 14 16 16 17 17
Mercury 0.5 <0.1 <0.1 <LOR <LOR <LOR <LOR
Nickel 1 14 12 15 15
Lead 5 14 15 43 36 39 34
Selenium 5 <0.5 <0.5 <LOR <LOR
Zinc 2 28 32 32 32 32 32
Manganese 10 220 210 260 270
Beryllium 1 <2 <2 1.1 1.2
Molybdenum 5 <10 <10 <LOR <LOR

Antimony 5 <10 <10 <LOR <LOR
Tin 2 <10 <10 2.8 2.6
pH 	 - 0.1 8.9
Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR

Acenaphthylene 0.1 <LOR <LOR
Acenaphthene 0.1 <LOR <LOR

Fluorene 0.1 <LOR <LOR
Phenanthrene 0.1 <LOR 0.2
Anthracene 0.1 <LOR 0.1
Fluoranthrene 0.1 0.1 0.3
Pyrene 0.1 0.1 0.2
Benz(a)anthracene 0.1 <LOR 0.2
Chrysene 0.1 <LOR 0.1
Benzo(b)fluoranthene and 0.1 0.1 0.1
Benzo(k)fluoranthrene 0.1 <LOR 0.1 .

Benzo(a)pyrene 0.1 <LOR 0.1
lndeno(1 ,2,3-cd)pyrene 0.1 <LOR <LOR

Dibenz(a,h)anthracene 0.1 <LOR <LOR
Benzo(g,h,i)perylene 0.1 <LOR <LOR
Total PAH 1 <LOR 1.4
ID indicates field duDlicate (BH12JD and BH 5/D are inter-labnratorv RH4/D ind RH1ifl

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1
 denotes greater than the ANZECC environmental guidelines

2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)



I

Analytical Results - Laboratory Replicates

I 	 Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI5/D BHI51D* 	 BHI8 	 BHI8*
Sample Depth Reporting 0.7-0.85 0.7-0.85 	 0.4-0.5 	 0.4-0.5

Metals:
Arsenic 5

Cadmium 1

Cobalt 1

Chromium (total) 2
Copper 2

Mercury 0.5

Nickel 1

Lead 5

Selenium 5

Zinc 2

Manganese 10

Beryllium 1

Molybdenum 5

Antimony 5
Tin 2

pH 	 . 0.1 9.4 " 	 9.4
Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <0.1 <0.1

Acenaphthylene 0.1 <0.1 <0.1
Acenaphthene 0.1 <0.1 <0.1

Fluorene 0.1 <0.1 <0.1

Phenanthrene 0.1 <0.1 <0.1

Anthracene 0.1 <0.1 <0.1

Fluoranthrene 0.1 <0.1 <0.1

Pyrene 0.1 <0.1 <0.1

Benz(a)anthracene 0.1 <0.1 <0.1

Chrysene 0.1 <0.1 <0.1

Benzo(b)fluoranthene and 0.1 <0.1 <0.1

Benzo(k)fluoranthrene 0.1 <0.1 <0.1

Benzo(a)pyrene 0.1 <0.1 <0.1
lnderio(12,3-cd)pyrene 0.1 <0.1 <0.1

Dibenz(a,h)anthracene 0.1 <0.1 <0.1

Benzo(g,h,i)perylene 0.1 <0.1 <0.1
Total PAH 1
IL) indicates field duplicate (BH12JD and BH15/D are inter-laboratory, BH4/D and BH13/D are intra-laboratory

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)
denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)
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Analytical Results - Laboratory Replicates
OCPs and OPPs
All results expressed in mg/kg (ppm)

orenoIeNumber Limit Of BHI3. BHI3* BHI5/D 	 BHI5ID*
Sample Depth Reporting 0.7-0.9 0.7-0.9 0.7-0.85 	 0.7-0.85
Organochiorine Pesticides:
HCB 0.05 <LOR <LOR
Dichloran 0.05 <LOR <LOR -

Total BHC 0.05 <LOR <LOR
Lindane 0.05 <LOR <LOR <0.01 	 <0.01
Heptachlor 0.05 <LOR <LOR

Heptachlor Epoxide 0.05 <LOR <LOR
Total Chlordane (ocy, cis, 0.05 <LOR <LOR
trans, chlordene, nonachlor)

Total endosulphan 0.05 <LOR <LOR
Aldrin 0.05 <LOR <LOR <0.01 	 <0.01
Dieldrin 0.05 <LOR <LOR <0.01 	 <0.01
Endrin Total 0.05 <LOR <LOR <0.01 	 <0.01
Dicofol 0.05 <LOR <LOR
op-DDE, pp-DDE 0.05 <LOR <LOR <0.01 	 <0.01
op-DDD pp-DDD 0.05 <LOR <LOR <0.01 	 <0.01
op DDT pp-DDT 0.05 <LOR <LOR <0.01 	 <0.01
Methoxychlor 0.05 <LOR <LOR

Total OCPs 0.2 <LOR <LOR

Organophosphate Pesticides:

Dichlorvos 0.1 <LOR <LOR

Mevinphos 0.1 <LOR <LOR

Diazinon 0.1 <LOR <LOR

Chlorpyrifos-Methyl 0.1 <LOR <LOR

Fenchlorvos 0.1 <LOR <LOR

Parathion-methyl 0.1 <LOR <LOR

Chlorpyriphos 0.1 <LOR <LOR

Malathion 0.1 <LOR <LOR

Fenitrothion 0.1 <LOR <LOR

Parathion 0.1 <LOR <LOR

Chlorfenvinphos 0.1 <LOR <LOR

Bromophos-Ethyl 0.1 <LOR <LOR

Tetrachlorvinphos 0.1 <LOR <LOR

Ethion 0.1 <LOR <LOR

Total OPPs
	

0.2
	

<LOR
	

<LOR

ID indicates field duplicate (BH12ID and BH15/D are inter-laboratory, BH4/D and BH13/D are intra-laboratory)

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.



Analytical Results - Laboratory Replicates
BTEX, TPH, Phenols, Cresols,
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4 BH4* BHI3 BHI3* BHI2ID BHI2/D*
Sample Depth Reporting 0.45-0.6 0.45-0.6 0.7-0.9 0.7-0.9 0.55-0.7 0.55-0.7
BTEX:
Benzene 0.5 <LOR <LOR <0.01 <0.01
Toluene 0.5 <LOR <LOR - <0.01 <0.01
Ethyl Benzene 0.5 <LOR <LOR - <0.01 <0.01 -

Xylene 1 <LOR <LOR <0.01 <0.01
Total BTEX 2 <LOR <LOR

Total Petroleum
Hydrocarbons (TPH):
C6-C9 25 <LOR <LOR

C10-C 14 25 <LOR <LOR

C 15-C28 25 <LOR <LOR

C29-C36 25 <LOR <LOR

Total TPH 100 <LOR <LOR

Cresols <0.1 <0.1
Phenols
Phenol 0.1 <LOR <LOR <LOR <LOR <0.1 <0.1

3-Methylphenol 0.1 <LOR <LOR <LOR <LOR

2-Methylphenol 0.1 <LOR <LOR <LOR <LOR
2-Ethylphenol 0.1 <LOR <LOR <LOR <LOR
2,4-Dimehtylphenol 0.1 <LOR <LOR <LOR <LOR

2,3,5-Trimethylphenol 0.1 <LOR <LOR <LOR <LOR

4-Nitrophenol 0.1 <LOR <LOR <LOR <LOR

Polychlorinated
Biphenyls (PCBs)
A1016 0.2 <LOR <LOR <LOR

Al221 0.2 <LOR <LOR <LOR

Al232 0.2 <LOR <LOR <LOR

Al242 0.2 <LOR <LOR <LOR

Al248 0.2 <LOR <LOR <LOR

Al254 0.2 <LOR <LOR <LOR

Al260 0.2 <LOR <LOR <LOR

Al262 0.2 <LOR <LOR <LOR

Total Aroclors 1 <LOR <LOR <LOR

ID indicates field duplicate (BH12/D and BH15/D are inter-laboratory, BH4/D and 131-1130 are intra-laboratory)

indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
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Analytical Results - Laboratory Replicates
BTEX, TPH, Phenols, Cresols,
All results expressed in mg/kg (ppm)

BOrehole Number Limit Of BHI5/D 	 BHI5/D*
Sample Depth Reporting 1 	 0.7-0.85 	 0.7-0.85

BTEX:
Benzene 0.5

Toluene 0.5

Ethyl Benzene 0.5

Xylene 1
Total BTEX - 2

Total Petroleum
Hydrocarbons (TPH):
C6-C9 25 <20 <20

C 10-C 14 25 <50 <50

C 15-C28 25 <100 <100

C29-C36 25 <100 <100
Total TPH 100

rnenois
Phenol 0.1

3-Methylphenol 0.1

2-Methyiphenol 0.1

2-Ethylphenol 0.1

2,4-Dimehtylphenol 0.1

2,3,5-Trimethylphenol 0.1

4-Nitrophenol 0.1

Polychlorinated

Biphenyls (PCBs)

A1016 0.2

Al221 0.2

Al232 0.2

Al242 0.2

Al248 0.2

Al254 0.2

Al260 0.2 <0.1 	 <0.1

Al262 0.2

Total Aroclors 1

ID indicates field duplicate (BH12/D and BH15/D are inter-laboratory, BH4ID and BH13/D are in

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified



<0.1 <0.1
<0.1 <0.1
<0.1 <0.1

<0.1 <0.1
<0.1 <0.1
<0.1 <0.1

<0.1 <0.1

<0.1 <0.1
<0.1 <0.1
<0.1 <0.1
<0.1 <0.1

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0

1.0

1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Analytical Results - Laboratory Replicates
Volatile Organic Scan
All results expressed in mg/kg (ppm)

uorenoie Number 	 Limit Of 	 BHI5/D 	 BHI51D*
Sample Depth 	 Reporting 0.7-0.85 	 0.7-0.85
Trichioroethene
Dibromomethane
cis-1 ,3-dichloropropene
trans- i ,3-dichloropropene
1,1 ,2-Trichloroethane
Tetrachioroethene

1 3-Dichloropropane
1, 1, 1 ,2-Tetrachloroethane
1,1 ,2,2-Tetrachloroethane

1 2,3-Trichloropropane

4-Isopropyltoluene

1 2-Dibromo-3-chloropropane
Hexachiorobutadiene
Hexachioroethane
Hexachiorocyclopentadiene

Halogenated Aromatic
Hydrocarbons
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 2-Dichlorobenzene

1 ,4-Dichlorobenzene

1 ,3-Dichlorobenzene

2-Chiorotoluene

4-Chiorotoluene

Bromobenzene

Chlorobenzene

2-Choronapthalene

hexachlorobenzene

tetrachlorobenzene

Trihalomethanes
(Volatiles)

Chloroform

Dibromochioromethane

Bromodichioromethane

Bromoform

Naphthalene
iu inaucajes iieia aupucate (btllZJU ana tsNiwu are Inter-laboratory, BH4/D and BH13/D are intra-laboratory)
* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
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Analytical Results - Soil Duplicates
Metals, pH and PAH
All results expressed in mg/kg (ppm)

Borehole Number Limit Of BH4 BH4/D BHI2 BHI2ID BHI3 BHI31D
Sample Depth Reporting 0.45-0.6 0.45-0.6 0.55-0.7 0.55-0.7 0.7-0.9 0.7-0.9
Metals:
Arsenic 5 7.6 8.5 <LOR 2.8 5.1 <LOR
Cadmium 1 <LOR <LOR <LOR <0.5 <LOR <LOR
Cobalt 1 8 8.5 7.7
Chromium (total) 1 31 26 29 28 29 33
Copper 2 32 34 10 14 16 17
Mercury 2 <LOR 1.6 <LOR <0.1 <LOR <LOR
Nickel 0.5 15 14 15
Lead 10 4461.2 4401.2 11 14 43 39
Selenium 5 <LOR <0.5 <LOR
Zinc 1 2801 2701 17 28 32 32
Manganese 5 200 220 260
Beryllium 5 1.2 <2 1.1
Molybdenum 5 <LOR <10 <LOR
Antimony 2 <LOR <10 <LOR
Tin 2 1	 28 <10 2.8

pH 0.1 9.212 9.2 1,2 8.91
Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 0.1 <LOR <LOR <LOR <0.1 <LOR
Acenaphthylene 0.1 <LOR <LOR <LOR <0.1 <LOR
Acenaphthene 0.1 <LOR <LOR <LOR <0.1 <LOR
Fluorene 0.1 <LOR <LOR <LOR <0.1 <LOR
Phenanthrene 0.1 <LOR <LOR <LOR <0.1 <LOR
Anthracene 0.1 <LOR <LOR <LOR <0.1 <LOR
Fluoranthrene 0.1 0.1 <LOR <LOR <0.1 0.1
Pyrene 0.1 0.1 <LOR <LOR <0.1 0.1
Benz(a)anthracene 0.1 <LOR <LOR <LOR <0.1 <LOR
Chrysene 0.1 <LOR <LOR <LOR <0.1 <LOR
Benzo(b)fluoranthene and 0.1 0.1 <LOR <LOR <0.1 0.1
Benzo(k)fluoranthrene 0.1 <LOR <LOR <LOR <0.1 <LOR
Benzo(a)pyrene 0.1 0.1 <LOR <LOR <0.1 <LOR
lndeno(1,2,3-cd)pyrene 0.1 <LOR <LOR <LOR <0.1 <LOR
Dibenz(a,h)anthracene 0.1 <LOR <LOR <LOR <0.1 <LOR
Benzo(g,h,i)perylene 0.1 <LOR <LOR <LOR <0.1 <LOR

Total PAH 1 <LOR <LOR <LOR <LOR

ID indicates field duolicate (BH12/D and BH15ID are inter-l2bnrfnrv RH4/fl and RH1/fl nrp infr-Ihnrtnrv\

* indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.
1 denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)



I
Analytical Results - Soil Duplicates

I 
. Metals, pH and PAH

All results expressed in mg/kg (ppm)

Borehole Number Limit Of BHI5. BHI51D
Sample Depth Reporting 0.7-0.85 0.7-0.85

Metals:
Arsenic 	 ' 5 <LOR 2.8

Cadmium 1 <LOR <0.5

Cobalt 	 . 1 9.4

Chromium (total) 1 26 28

Copper. 2 9.9 16

Mercury 2 <LOR <0.1

Nickel 0.5 11

Lead 10 11 15

Selenium 5 <0.5

Zinc 1 14 26

Manganese 5 260

Beryllium 5 <2

Molybdenum 5 <10

Antimony 2 <10

Tin 	 . 2 <10

pH 	 . 0.1 9.3 1,2

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene 	 . 0.1 <0.1

Acenaphthylene 0.1 <0.1

Acenaphthene 0.1 <0.1

Fluorene 0.1 <0.1

Phenanthrene 0.1 <0.1

Anthracene 0.1 <0.1

Fluoranthrene 0.1 <0.1

Pyrene 0.1 <0.1

Benz(a)anthracene 0.1 <0.1

Chrysene 0.1 <0.1

Benzo(b)fluoranthene and 0.1 <0.1

Benzo(k)fluoranthrene 0.1 <0.1

Benzo(a)pyrene 0.1 <0.1

lndeno(1,2,3-cd)pyrene 0.1 <0.1

Dibenz(a,h)anthracene 0.1 <0.1

Benzo(g,h,i)perylene 0.1 <0.1

Total PAH 1

ID indicates field duplicate (BH12ID and BH15/D are inter-laboratory. BH4/D and BH13/D are intra-laboratory)

I * indicates laboratory replicate

LOR applies to the primary laboratory only. LORs for the secondary laboratory are as specified.

I
I denotes greater than the ANZECC environmental guidelines
2 denotes greater than the SAHC health based guidelines

denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting D)

' denotes greater than Proposed Health Based Soil Guidelines (Langley et al 1996 - Exposure Setting F)
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Franklin Street Bus Station
Summary of Quality Control Laboratory Replicates

Location Arsenic  Cadmium
Number Actual I 	 Duplicate RPD (%) [Norm. Val. Norm. Dup. Actual Duplicate

BH4(0.45-0.6) 7.6 7.5 I 1.01 0.99 <LOR <LOR 0 1.00 1.00
BHII (0.8-1.0) 8.9 9.8 10 0.95 1.05 <LOR <LOR 0 100 1.00

BHI2ID(0.55-0.7) 2.8 2.8 0 1.00 1.00 <LOR <LOR 0 1.00 1.00
BHI3(0.7-0.9) 5.1 <LOR 0 1.00 1.00 <LOR <LOR 0 1.00 1.00

BHI3/D(0.7-0.9) <LOR 5.0 0 1.00 1.00 <LOR <LOR 0 1.00 1.00

2 RSD (%) 0RSD (%)

Location Chromium    Copper _______
Number Actual Duplicate RPD(%) Norm.Va]. Norm.Dup. Actual Duplicate.. RPD(%) Norm. Val. Norm Dup

BH4(0.45-0.6) 31 29 7 1.03 0.97 32 29 tO 1.05 0.95
BHII(0.8-1.0) II 12 9 0.96 1.04 6 6 5 0.97 103

BH12/D(0.55-0.7) 28 26 7 1.04 0.96 14 14 0 1.00 1.00
8H I3 (0.7-0.9) 29 29 0 1.00 1.00 16 16 0 1.00 1.00

BHI3/D(0.7-0.9) 33 34 3 0.99 1.01 17 17 0 1.00 1.00

RSD(%) 3 RSD(%) 3

Location   Lead Nickel_______

Number Actual Duplicate RPD(%) Norm. Val . Norm.Dup. Actual Duplicate RPD(%) Norm. Val. Norm.Dup.

BH4(0.45-0.6) 446 670 40 0.80 1.20 15 14 7 1.03 0.97
BHII (0.8-1.0) <LOR <LOR 0 1.00 1.00

BH12/D(0.55-0.7) 14 15 7 0.97 1.03 14 12 15 1.08 0.92
BH13 (0.7-0.9) 43 36 18 1.09 0.91 15 15 0 1.00 1.00

Bl-113/D(0.7-0.9) 39 34 14 1.07 0.93

II RSD (%) 5RSD (%)

Location   Mercury    Zinc
Number Actual Duplicate R D (%) Norm. Val. Norm. Dup. Actual Duplicate R P D (%) Norm. Val. Norm. Dup.

BH4(0.45-0.6) <LOR <LOR 0 1.00 1.00 280 270 4 1.02 0.98
BI-Il 1(0.8-1.0) <LOR <LOR 0 1.00 1.00 9.8 10 2 0.99 1.01

BHI2/D(0.55-0.7) <LOR <LOR 0 1.00 1.00 28 32 13 0.93 1.07
8H13(0.7-0.9) <LOR <LOR 0 1.00 1.00 32 32 0 1.00 1.00

BHI3ID(0.7-0.9) <LOR <LOR 0 1.00 1.00 32 32 0 1.00 1.00

0 RSD (%) 3RSD (%)

Location   Cobalt   Selenium
Number Actual Duplicate RPD(%) Norm. Val. Norm. Dup. Actual Duplicate I 	 RPD(%) Norm. Val. Norm. Dup.

1*14(0.45-0.6)

BHI2ID(0.55-0.7)

BHI3(0.7-0.9)

8.0

8.5

7.7

7.6

8.5

8.1

5

0

5

1.03

1.00

0.97

0.97

1.00

1.03

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

0

0

0

1.00

1.00

1.00

1.00

1.00

1.00

RSD (%)	 2 RSD (%)	 0

Location ________ _ 	 Manganese Beryllium________ _
Number Actual Duplicate RPD (%) Norm. Val. Norm. Dup. Actual Duplicate RPD (%) Norm. Vu]. Norm. Dup.

BH4 (0.45-0.6)

BHI2ID(0.55-0.7)

BH13 (0.7-0.9)

220

260

210

270

5

4

1.02

0.98

0.98

1.02

2

1.2

<LOR

1.1

1.2

<LOR

1.2

0

0

9

1.00

1.00

0.96

RSD(%)

1.00

1.00

1.04

3RSD(%)
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Franklin Street Bus Station
Summary of Quality Control Laboratory Replicates

Location  Molybdenum   Antimony _______

Number Actual 	 1 Duplicate RPD(%) Nom. Val. Norm.Dup Actual 	 Duplicate RPD(%) Nom, Val. Norm.Dup.

BH4(0.45-0.6) <LOR <LOR 0 100 100 <LOR 	 <LOR 0 1.00 1.00
BHI2ID(0.55-0.7) <LOR <LOR 0 1.00 1.00 <LOR 	 <LOR 0 1.00 1.00

BHI3 (0.7-0.9) <LOR <LOR 0 1.00 1.00 <LOR 	 <LOR 0 1.00 1.00

RSD (%) 0 RSD (%) 0

Location   Tin    Phenol
Number Actual Duplicate I 	 RPD(%) Norm. Val. Norm. Dup. Actual I 	 Duplicate RPD(%) I Norm. Val. I Norm. Dup.

BH4 (0.45-0.6) 28 26 7 1.04 0.96 <LOR <LOR 0 1.00 1.00
BHI2/D(0.55-0.7) <LOR <LOR 0 1.00 1.00 <LOR <LOR 0 1.00 1.00

BHI3 (0.7.0.9) 2.8 2.6 7 1.04 0.96 <LOR <LOR 0 1.00 1.00

RSD(%) 3 RSD(%) 0

Location   PAH   Benzo(a)pyrene
Number Actual I 	 Duplicate I 	 RPD (%) 1 Norm Val. Norm Dup. Actual Duplicate RPD (%) I Norm. Val. Norm. Dup

BH4/D(0.45-0.6) <LOR 	 <LOR 0 1.00 1.00 <LOR <LOR 0 1.00 1.00
BHI3(0.7-0.9) <LOR 	 1.4 <LOR 0.1

BHI5/D(0.7-0.85) <LOR <LOR 0 1.00 1.00

RSD(%) 0 RSD(%) 0

Location   TPH    BTEX
Number Actual I 	 Duplicate RPD (%) Norm. Val. Norm. Dup. Actual I 	 Duplicate RPD (%) Norm. Val. Norm. Dup

BH4(0.45.0.6) <LOR 	 <LOR 	 0 1.00 1.00 <LOR <LOR 0 1.00 1.00
BHI2I13(0.55-0.7) <LOR <LOR 0 1.00 1.00
BHI5/D(0.7-0.85) <LOR 	 <LOR 	 0 1.00 1.00

RSD(%) 0 RSD(%) 0

Location   OCPs OPPS___ _______

Number Actual Duplicate RPD(%) I Norm Val. Norm Dup. Actual Duplicate RPD(%) Norm Val. I Norm Dup.

BHI3 (0.7-0.9) <LOR 	 <LOR 	 0 	 1.00 	 1.00

0

<LOR 	 <LOR 	 0 	 1.00 	 1.00

RSD 	 0

Location 	 - Chlorinated Hydrocarbons (VOCs) - -PCBs_(Al260)
Number Actual Duplicate

[ 
RPD(%) Norm. Val. Norm. Dup. Actual Duplicate RPD(%) 1 Norm. Val. 1 Norm. Dup.

BHI5/D(0.7-O.85) <LOR 	 <LOR 	 0 	 1.00 	 1.00 <LOR 	 <LOR 	 0 	 1.00 	 1.00
BH7(0.4.0.55) <LOR 	 <LOR 	 0 	 1.00 	 1.00 -

RSID (%) 	 0 RSD (%) 	 0

Location   pH Cresols___

Number Actual Duplicate RPD (%) Norm. Val. Norm. Dup Actual 	 1 Duplicate RPD (%) No-Val. Norm. Dup

BHI8(0.4-0.5) 9 	 9.4 	 0 	 1.00 	 1.00 <LOR 	 <LOR 	 0 	 1.00 	 1.00

RSD (%) 	 0 RSD (%) 	 0



Franklin Street Bus Station
Summary of Quality Control Field Duplicates

Location   Arsenic    Cadmium
Number Actual 	 1 Duplicate RPD (%) Noon. V.I. I Norm.Dup. Actual Duplicate

[ 
RPD (%) Norm. Val. I Norm. Dup.

BH4 (0.45-0.6)

BHI2 (0.55-0.7)
BHI3 (0.7-0.9)

BHI5(0.7-0.85)

7.6

<LOR

5.1
<LOR

8.5

2.8

<LOR

2.8

II 0.94

RSD(%)

1.06

8

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<[-OR

0

0

0

0

1.00

1.00

1.00

1.00

.RSD(%)

It	1.00

1.00

1.00

1.00

0

Location   Chromium - 	 Copper
Number Actual Duplicate RPD (%) Noon. Val. Norm. Dup. Actual Duplicate RPD (%) Norm. Val. Norm. Dup.

BH4 (0.45-0.6) 31 26 18 1.09 0.91 32 34 6 0.97 1.03

BH12 (0.55-0.7) 29 28 4 1.02 0.98 10 14 33 0.83 1.17
BI-113 (0.7-0.9) 29 33 13 0.94 1.06 16 17 6 0.97 1.03

BH15 (0.7-0.85) 26 28 7 0.96 1.04 9.9 16 47 0.76 1.24

RSD(%) 6 . RSD(%) 16

Location   Mercury
Actual Duplicate RPD(%) Norm. Vat. I Norm. Dup.Number

BH4(0.45-0.6) <LOR 1.6 0 1.00 1.00

BHI2 (0.55-0.7) <LOR <LOR 0 1.00 1.00

BHI3 (0.7-0.9) <LOR <LOR 0 1.00 1.00

BHI5(0.7-0.85) <LOR <LOR 0 1.00 1.00

RSD(%) 0

Location   Lead    Zinc

Number Actual Duplicate RPD (%) Norm. Vat. Norm. Dup. Actual Duplicate I 	 RPD (%) Norm. Val. I Norm. Dup.

BH4 (0.45-0.6) 446 440 I 1.01 0.99 280 270 4 1.02 0.98

BH12 (0.55-0.7) 11 14 24 0.88 1.12 17 28 49 0.76 1.24

BH13 (0.7-0.9) 43 39 10 1.05 0.95 32 32 0 1.00 1.00

BH15 (0.7-0.85) 11 15 31 0.85 1.15 14 26 60 0.70 1.30

RSD(%) It RSD(%) 21

Location  Total PAHs  Benzo(a)pyrene
Number Actual Duplicate RPD(%) Nom. Val. I Norm.Dup. Actual Duplicate I 	 RPD(%) Norm. Val. Norm.Dup.

BH4 (0.45-0.6) <LOR 	 <LOR 	 0 	 1.00 	 1.00 0.1 	 <LOR

BHI2(0.55-0.7) <LOR 	 <LOR 	 0 	 1.00 	 1.00 <LOR 	 <LOR 	 0 	 1.00 	 1.00

RSD(%) 	 0 RSD(%) 	 0

Note:

Where only one result is below the limit of reporting the RPDs can not be calculated

1
I
I
I
I
I
I

I
I
I
I
I
I
I
I
ri
I
I
I



24/06/2004 15:05 0884317115 SOIL & GROUNDWATER

Communications Document

PROJECT Notification of Request to Prepare a Site Audit Report

85 129 Franklin Street, Adelaide (Bus Station Site)

JOB NO 2004.0421

BCNDCR Mr Andrew Nunn

TO EPA

ATTENTION Mr Mike Fanning / Ms Wendy Boyce

ADDRESS

DATE 24/06/04 TIME . 11:28

FACSIMILE NO 8204 2026

CC

PAGES 2

MEMO DOCUMENT TRANSMITTAL

THESE MATTERS FOR YOUR COMMENTS ACTION INFORMATION ® APPROVAL

HAND DELIVERY fl POST rl COURIER ® FACSIMILE COLLECTION

Dear Mika / Wendy,

I, Andrew Nunn, a person appointed as an Environmental Auditor (Contaminated

Land) by the Environmental Protection Authority under Section 53 of the

Environmental Protection Act 1970 (Illc), have been requested to prepare a Site

Audit Report for the above site. Details are as follows;

Person requesting Site Audit Report:

Relationship to site:

Date of request:

Site address:

Municipality!

Title details:

Site plan attached:

Estimated completion date:

Adelaide City Council

Ownor

8th June 2004

85 129 Franklin Street, Adelaide

Adelaide City Cnuncil

See table attached (Page 2)

No Will Follow Shortly

30th June 2009

In notifying EPA of this request, I state that I am not aware of any conflict of interest,

and I have not had prior involvement in assessment or clean -up works at the site,

which would preclude me from preparing a Site Audit Report for the site.

INANSMI I NO SENT BY DATE TIME

NM TAR lmuxaRUNRAOa+sue miser aMATd,aWl fad mqblaNymMbTad The Nad,rda6 Awns Ass,YNi.heesnepwNlmn^MAep
,eBMSdMyua ®RA1ANePoAdMWtlo1 awpcdiNdn daismecMbrrwNdTNS1sAnAogáP/IMIGI TJaunnaNmlNedTNb ow* bMTrTJNne
Mtqdsmad6RyrdnhM STadpkdmaTSaboT.

T R NONNEE8 MUM CI DOT OM AN AA TRUER= FOR T AR MC TRUDY NINO GNU ME MI WADING AO TOMON COMPACTION° JINCD TONKIN
mason fir TiC marl Emu T. realm I TRA msmrMRaa Li MA 11 11

PAGE 01/02

ADELAIDE

TONKIN CONSULTING

5 COOKE TERRACE

WAYVILLE SA 5034

T +81 8 8279 3100

F +61 5 8273 311D

e aCMalae®70nam.com.aU

MOUNT GAMBIER

JONES TONKIN

1 '<RUMMEL STREET

MOUNT GAMBIER SA BRA0

PO BOX 1192

MOUNT GAMBIER BA 6291

T 401 8 8723 6002

F +81 8 8723 6004

E mtgambloretonkin.com.au

O CIVIL INFWLSTWICIURE

u cNNIIIONMCNTNAV

O WATER RESOURCES

D STORMWATER MANAGEMENT

a ROAD WETY MO TRAFFIC

o BUILDING SURVEYING

O ELECTRCJLL. MECHANICAL
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i wish to note that I have discussed with Mike fanning of SA EPA (17 June 2004) the

reasons for the delay In formal notification of my engagement to undertake an audit.

Should you have any queries, please do not hesitate to contact me on 8431 7113.

Certificate

of Title

Land Title Details Site Area

(approx m2)

Eastern Site of Bowen Street

226/124 Town Acre 263 1983.80

1639/119 Town Acre 310 2760.50

1663/99 Town Acre 309 83.6

1751/37 Town Acre 311 648.8

1922/48 Town Acre 263 986.26

5060/608 A 1 DP 32660 580.00

6317/61 Al2 DP 546 149.6

5317162 A 91 FP 166443 348.89

5317/63 A 82 FP166444 271.50

5317/64 A 93 FP 166445 526.90

816.375317/85 A 91 FP 170401

Western Side of Bowen Street

2023/96 Town Acre 311 260.87

2128/45 Town Acre 311 257.80

2201/187 Town Aae 311 259.70

3479/180 Town Acres 261 & 262 1744.00

3582178 Town Acte 261 509.7

35B2/79 Town Acre 262 490.04

3582/80 Town Acres 261 & 262 1122.90

3841/122 LTRO Plan 646 340.6

flanc s
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SITE AUDIT REPORT 

S C A N N E D 

CENTRAL WEST PRECINCT 

BUS STATION SITE - STAGE 1 

30 NOVEMBER 2006 

DOC. REF: SG041157RP01 

REVISION 0 

FOR 

ADELAIDE CITY COUNCIL 

S O I L & G R O U N D W A T E R C D N S U L T I N E "-1 

207 The Parade Norwood SA 5067 • PO Box 3166 Norwood SA 5067 

T: + 61 8 8431 7113 • F: + 61 8 8431 7115 

ACN 100 220 479 • ABN 62 100 220 479 

• i i i i i i 
E 2 2 1 0 0 



Receiveo "a / j-2./ <?\o 

JDoc. No. o^^o{a\i^i^^ 

File No. . ^ ^ / u ^ „ 

Response / / 

Return to 



EXECUTIVE SUMMARY 

I, Mr Andrew Nunn of Soil and Groundwater Pty Ltd (S&G), a person appointed by the Victorian 

Environment Protection Authority ('Vic EPA') under the Environment Protection Act 1970 ('the Act') 

as an environmental auditor for the purposes of the Act, and endorsed by the South Australian 

Environment Protection Authority ('SA EPA') under the direction of Special Bulletin No 1 dated 20 

October 1995 as an Environmental Auditor in the State of South Australia, having: 

1. been requested by Mr Matthew Rodda of Adelaide City Council to prepare a Site Audit Report 

for Stage 1 of the Bus Station Development site as identified by the following Certificates of 

Title; Volume 5523 Folio 576, Allotment 91; Volume 5317 Folio 62, Allotment 91; Volume 5960 

Folio 473, Allotment 12; Volume 5317 Folio 64, Allotment 93; Volume 5317 Folio 63, Allotment 

92; Volume 5060, Folio 608, Allotment 1; Volume 5728 Folio 566, Allotment 94; Volume 5833 

Folio 247, Allotment 96; Volume 5712 Folio 545, Allotment 97 and Volume 5735 Folio 127, 

Allotment 93 located between Franklin, Bowen and Grote Streets, Adelaide, South Australia 

(Refer to Appendix A). 

2. had regard to, among other things: 

a. the uses that may be made of the site; 

b. relevant State legislation; 

c. documentation regarding the assessment of the site 

d. guidelines issued by the South Australian Environment Protection Authority, including: 

- SA EPA Special Bulletin No 1 "The Use of Environmental Auditors: Contaminated 

Land", October 1995; 

- SA EPA, "Guidance Notes to Environmental Auditors for Audits Undertaken in 

South Australia", 31 March 1999; 

- Planning SA, "Site Contamination", Planning Circular No. 20, December 2001; 

and 

- SA EPA Environment Protection (Water Quality) Policy, 2003. 

3. completed a Site Audit Report contained within this document. 

Page ES(i) 

Revision 0 



HEREBY STATE that I am of the opinion that: 

" The condition of the land at the site with respect to possible chemical contamination is 

suitable for commercial / industrial and open space use consistent with the development 

plan attached, subject to the following conditions: 

1. Soils requiring management measures remain on-site at two locations (Area 1 and 

Area 2). This report includes a survey plan showing the location of Areas 1 and 2, a 

copy of which is provided as Figure 9. To restrict exposure of site users to these soils, 

a Site Management Plan has been prepared for future activities which may expose site 

users to these soils. The Auditor has reviewed the Site Management Plan, a copy of 

which is provided as Appendix G of this report. It is the responsibility of the current or 

future land owners to implement the management conditions relating to the site in 

accordance with the Site Management Plan. 

The following general comments should be considered with respect to future use of the site 

• Specialist advice should be sought in determining the geotechnical suitability of any fill 

material for its intended purpose; 

• If excavation or other activities are undertaken generating surplus soils requiring off-site 

disposal, the waste soils must be managed in accordance with relevant EPA guidelines; 

• Any materials imported to site should comply with the National Environment Protection 

(Assessment of Site Contamination) Measure, 1999, Environmental Investigation Levels 

(Interim Urban). 

This executive summary forms part of the report "Site Audit Report, Central West Precinct, Bus 

Station Site - Stage 1" Report No: SG041157 RP01, dated 30 November 2006). Further details 

regarding the condition of the site may be found in the Site Audit Report. 

and 

SIGNED: 

DATED: 

Mr Andrew Nunn 

Environmental Auditor (Contaminated Land) 

Page ES(ii) 
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LAINUii II ILtfci U h h I U t , A U t L A l U t 
For a Corllficale omito Issued pur$gam W the Real Property Act 1686 

REGISTER SEARCH OF C E R T I F I C A T E OF T I T L E * VOLUME 5523 F O L I O 576 * 

COST 
R?;GION 
AGENT 

$16.10 (GST exempt ) 
GROllND FLOOR. Ii-T-O- - LGHP12 
GRFL BOX NO : 000 

SEARCHED ON : 04/12/2006 AT : 15:13:24 

RARSNT TITLE 
AUTHORITY 
DATE OF ISSUE 
EDITION 

CT 5317/65 
RT '824G071 
15/04/1958 
1 

REGISTIIRED PROPRIETOR IN JTEE SIMPLE 

THF, CORPOFATION OF THE CITY OF ADELAIDE OP GPO BOX 225,-:? ADFJJAIDE SA 5001 

DESCRIPTION OF LAND 

ALLOTMENT 91 FIT.FD PLAN 170401 
IN THE AREA NAMED ADFILAXDR 
HUNDRED OF ADELAIDE 

FASEMENTS 

NIL 

SCHEDULE QV ENDORSEMENTS 

N I L 

NOTATIONS 

DOCUMENTS AFFECTING TJ.IIS TITLE 

N I L 

REGISTRAR-GB.N]ilRAL' S NOTES 

PLAN FOR LEASE PUR.VOSES GP 521/95 
WITH NEXT DE.ALING LODGE CT 5317/6S 
THIS TITLE ISSUED VIDE 924(5071 
AMENDMENT TO DIAGRAM VIDE 10378611 

Em> OF TEXT. 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records „ .. ^ , 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5523 FOLIO 576 

SEARCH DATE : 04/12/2006 TIME: 15:13:24 

FRANKLIN STREET 

25-37 

00 
00 

I— 

91 FP 

166iV43 

o 
CQ 

Z3-51 

PUBLIC R O A D 

0 4 8 12 16Merre3 

Pacje 2 nf. 2 



C E R T I F I C A T E O F T I T L E 
BEAL vaowExnr ACT, VOLieiE 5317 FOLIO 62 

Date Of Issue 05/01/1996 

Edit ion 2 

South Australia 
Authority CD 6987000 

I certify that the registered ptxjpncux is the pnyrictor of an csate in ficc sinipk such other 
escatc or inteieat as is set fntfa) in the land widda desccflied s a t i ^ to sudi encunsbrances, Itetts 
or other tmcTESts set forth ia tfec sdieduk of cpdofscmgnts. 

REGISTERED PROPRIETOR IN FEE SiHPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 5001 

PESCRIPTIOW OF LAWD 

ALLOTMENT 91 FILED PLAN 166443 

IN THE AREA NAMED ADELAIDE 

HUNDRED OF ADELAIDE 

EASEMEWTS 

NIL 

SCHEDULE OF EWDORSEMENTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COMMENCING ON 23.2.1995 AND 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 FOLIO 62 

This plan is scanned for Certificate of Title 2762/200 

UJ 

CL 
CL 
O 

2 

FRANKLIN J 
8 5 * 3 " 

8 3 ' 3 " 

D . 

5 4 6 

TENNANTS 
COURT H 

74-' 

D . P . 

3 0 ' 

S 9 1 T A. 

2 6 3 

3 0 ' 

32560 

2 0 
_i 

DISTANCES ARE !N FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT = 0-3048 metres 

1 INCH « 0-0254 metres 

Note : Subject to al! lawfully existing plans of division 

PAGE 2 OF 2 



For $ Cefllfi«» of Title issued pgitiua<̂ t to m Real Property Act 1886 

REGISTER SE7VRCH OF C E R T I F I C A T E OF T I T L E * VOLUMLI 5960 F O L I O 473 

COST 
REGION 
AGENT 

$;i.6.10 (GST exempi, ) 
GROUND FLOOR, L.T.O. - I,GKP12 
GRFL BOX NO : 000 

SU'LARanHD ON : 04/121/2006 AT : 15:13:26 

PARENT T I T L E 
AUTHORITY 
DATE OF I S S U E 
EUI'XM;ON 

CT 5317/6 ; l , 

N 10:^79611 
21/03/2006 
1 

REGISTERED PROPRIETOR I N F E E SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA SO01 

DESCRIPTION OF LAND (ROAD) 

TUJLOTMENT 12 DEPOSITED PLAN 546 
I N THE AREA NAMED ADELAIDE 
TniNDRUO OV ADELAIDE 

BEING A PUBLIC ROAD 

N I L 

SCHEDUJiI?: Oil' KNDORSEMENTS 

N I L 

NOTATIONS 
DOCUMENTS A F F E C T I N G THIS T I T L E 
N I L 

REGISTRAR-GENBRAXi' S NOTES 

N I L 

RND OTP TEXT. 

Page 1 of 1 
The Registrar-General certifies that this Trtle Register Search dfsplays the r^cofd^ ^ , 
maintalriRd in the Rftoister Book and other notationR at the time of searchina. RraHmrOmrmi 



C E R T I F I C A T E O F T I T L E 
SEAL FSOramnr ACT, 1886 

South Aostralia 

VOLUME 5317 FOLIO 64 

Edit ion 2 

Date Of Issue 05/01/1996 

Authority CD 6987000 

I ccrtUy that the icgistcrcd praprictw is tbe proprietor of an estate in fee siiiq>k (or sudi other 
estate or interest as is set forth) in the land within described subject to sudi encumbtasices, Ikns 
or other inieiess set fistfa in the scfaeduSe of endoiKments. 

REGISTRAR-GENERAL 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCRIPTION OF LAW) 

ALLOTMENT 93 FILED PLAN 166445 

IN THE AREA NAMED ADELAIDE 

HUNDRED OF ADELAIDE 

EASEMENTS 

NIL 

SCHEDULE OF ENDORSEMENTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COfflENCING ON 23.2.1995 AND 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 FOLIO 64 

This F4an is scanned for Certificate of Title 2762/199 

TENNANTS COURT 

D.P. 32560 

-iO 20 0 Wp 

DISTANCES ARE IN FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT = 0-3048 metres 

1 INCH = 0-0254 metres 

Note : Subject to all lawfully existing plans of divî on 

PAGE 2 OF 2 



C E R T I F I C A T E O F T I T L E 
REAL mOPESar ACT, S886 

VOLUME 5317 FOLIO 63 

Edit ion 2 

Date Of Issue 05/01/1996 

South Australia 
Authority CD 6987000 

I certify that tbe negisteKd pro|»ietior is die fmprietOT (tf an estate in fee single (or sudi other 
estate or interest as is set ftmii) in die bod within described wb|ect to such encumbraoccs, Ueos 
or other interests act forth in the schedule of cadcsscmcnts. 

REGISTERED PROPRIETOR IM FEE SIHPLE 

THE CORPORATION OF THE CITY OF ADEUIDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCttlPTIOW OF LAND 

ALLOTMENT 92 FILED PLAN 166444 

IN THE AREA NAMED ADEUIDE 

HUNDRED OF ADEUIDE 

EASEMENTS 

NIL 

SCHEDULE OF ENDORSEMENTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COMMENCING ON 23.2.1995 AND 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 

This plan is scanned for Certificate of Title 161/121 

FOLIO 63 

U J 

PT. T.A. 

262 
T.A. T.A. 

1 92 - | 263 

D.P. 32560 

o 

CD 

GROTE STREET 

b o ^ ^? 5? 
3 

DISTANCES ARE IN FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT - 0-3048 meo-es 

1 INCH => 0-0254 metres 

Note : Subject to aB lawfuily existing plans of division 
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For a Cerllfic8la of Title issued puisuant to the Real Properly Ad 1886 

RJilGTSTER STJARCH OF' CPIRTTFICATE OF T I T L E * VOLUME 5060 FOLIO 608 

COST : $16.10 (GST exempt ) 
REGION : GROUND FLOOR, L.T.O. - LGHP12 
ACtENT : GRFL BOX NO : 000 
SEARCHED ON : 04/12/2005 AT : X5:1.3:29 

PARENT TITLE : CT 4.-591/861 
AUTHORITY : CONVERTED TXTI.,n; 
DATE OF ISSUE : 20/01/1992 
EDITION : 2 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPORATION OF CITY OF.ADELAIDE OF TOWN HALL ADELAIDE SA 50 00 

DESCRIPTION OF LAND 

AT.IiOTMRNT 1 DUIPOSITED PLAN 32560 
IN THE AREA NAMED ADELAIDE 
HUNDRED OF ADELAIDE 

EASEMENTS 

N I L 

.SCTTEDULE OF ENDORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS AFFKClTiNG THIS TITLE 

N I L 

REGISTRAR-GENERAL'S NOTES 

N.n'i 

END OF TEXT 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records 
maintainfiri in thp Rfini.«;tfir Bonk anri othftr nntatior^s at the time nf searchina. 

RnflK1rnr.tpnnnnnl 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5O6O 

SEARCH DATE : 04/12/2006 TIME: 15:13:29 

FOLIO 608 

CO 
T.A. 262 

19-3^ 

1 
380 !T? 

T.A. 263 

?>T7 

18-92 

2 
B68 n^- ^ 

PT. 

T.A. 

311 

18-92 _ 

GROTE 
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Pof A CcrKficatc of Titio Is&ufd pufsuam to th£> Real Propî rty Act 16$6 

REGISTER .'3H:.A35.CH OF CJilRTIFICATE OF TXTIiE * VOLUME 5728 F O L I O 566 

COST 

REGION 

AGENT 

$16.10 (GST exempt ) 
GROUND FLOOR, L.T.O, - LGHPlS 
GRFL BOX NO : 00 0 

.gF,ARaiJT.D ON : 04/12/2006 AT : 15:13;32 

PARENT TITLE 

AUTWOJilTY 
DATE OP ISSU13 
EDITION 

CT 1751/37 
CONVERTED T I T L E 
27/01/^.000 
1 

RBGI.'̂ TP;RIJ;D PROPRIETOR I N F E E SIMPLE 

THE CORPORATION OF THE C I T Y OF ADELAIDK OF GPO BOX .iU^i'A ADELAIT3R SA 5001 

DESCRIPTION OF LAND 

ALLOTMENT 94 FILED PLAN 1996S1 
IN THE AREA NAMED ADELAIDE 
HUW15RED OF ADELAIDE 

EAS,P!Mp;i\rrs 

NIL 

SCHEDULE OF MNQORSEMENTS 

NIX, 

NOTATIONS 

DOCUMBiSlTS AFFECTING THIS TITLE 

NIL 

REGISTRAR-GENKRAL'S NOTES 

APPROVED FILED PLAN NO UNIQUE IDBNTXl'IER FX27788 
COINTVKRTEO TITLE-WITH NEXT DEALING LODGE CT 1751/37 

END OF TEXT. 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records ^ ^ ^ , 
maintained in the ReciiRter Book and other notations at the time of searchina. pr«,tarnr.Onnnmi '5;^^^ 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5 7 2 8 
SEARCH DATE: 04/12/2006 TIME: 15:13:32 

THIS PLAN IS SCANNED FOR CERTIFICATE OF TITLE 1751/37 

FOLIO 566 

0 5 10 15 20 Metres 
1 I I I , I 

NOTE: SUBJECT TO ALL LAWFULLY EXISTING PLANS OF DIVISION 

Paac 2 of 2 



L A N U b I H L t b U h h l C t , A U t L A i P h 
For a Ceraflcate of "nOe isswOd py«n;ant to the Real Property Act 1666 

REGXSTUIR SIS ARCH OF C E R T I F I C A T E OF T I T L E * VOLUMli 5833 FOLIO 

COST 
REGION 
AGENT 

$16.10 (GST exernpi; ) 
GROUND FLOOR, L.T.O. ••• LGHP12 
GRFL BOX NO : 000 

.SRARCHBD ON : 04/12/2006 AT : 15:13:38 

PARENT TITLE ' 
AUTHORITY 
DATE OF ISSUE 
EDITION 

CT 226 /124 
CONVERTED TITLE 
11/01/2001 

REGISTERED PROPRIETOR I N F E E SIMPLE 

THE CORPORATION OF THE C I T Y OF ADELAIDE OF GPO BOX 22y2 ADELAIDE S A 0001 

DESCRIPTION OF LAND 

ALLOTMENT 96 F I L E D PLAN 199653 
I N THE AREA NAMED ADELAIDE 
rnmoRED OF ADELAIDE 

EASEMENTS 

N I L 

SCHEDULE OF ENDORSEMENTS 

N I L 

NOTATIONS 

DOCUMENTS A F F E C T I N G TTTIS T I T L E 

N I L 

PKfll.qTRAR-GENERAL' S NOTES 

APPROVED F I L E D PLAN NO UNIQITB I D E N T I F I E R FX2778e 
CONVERTED TITLE-WITH NRXT DEALING LODGE CT 226/124 

END OF TEXT. 

P a g e 1 o£ 7. 
The Registrar-General certifies that this Title Register Search displays the records „ . ^ , .<f*wi*î  

maintainoW in 1-ho tPonietor RnnU- anH rtthar n/nt:s«r.ne at tho Hmo of eoarr-hinn Rr5ii::tr.Tr-nonnrnl rj., 
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1. INTRODUCTION 

1.1 Background Information 

Mr Andrew Nunn is an appointed Environmental Auditor under Section 53(S) of ttie Victorian 

Environment Protection Act 1970 and is endorsed by the South Australian Environment Protection 

Authority ('SA EPA') under the direction of Special Bulletin No 1 dated 20 October 1995 as an 

Environmental Auditor in the State of South Australia. 

Mr Nunn was requested to undertake an environmental audit of the site identified by various 

Certificates of Title as detailed in Table 1. The site subject to audit is described in the Franklin 

Street Bus Station Development Boundary Coordinates prepared by Alexander Symonds (Ref: 

A078106.00) provided as Figure 1. 

The site is located between Franklin and Grote Streets in the Adelaide CBD and is known as 

Stage 1 Bus Station Site of the Central West Precinct development being undertaken by the 

Adelaide City Council. Stage 1 is cunrently vacant and the proposed use of the land is for a new 

bus station development comprising bus parking bays, a passenger terminal, a retail building and 

a paved plaza area. It is noted that the existing Church of Christ building is cun-ently located 

adjacent to the Stage 1 site area however, does not fomi part of the Audit Site. The site subject to 

audit is provided in Figure 1 and the relevant Certificates of Title and the proposed development 

plan are provided as Appendix A. 

This report details the outcome of the environmental audit of the subject site and relevant details 

associated with the audit are presented in Table 1. 

Table 1 - Summary of Audit Information 

Category Details 

Name of Auditor IVIr Andrew Nunn 

Term of Appointment Initial Appointment 16'*' April 2001 

Current appointment to 29'*' July 2008 

Person and Organisation requesting Audit Mr Matthew Rodda of Adelaide City Council 

Date Environmental Audit Requested 8 June 2004 

Site Address 85-107 Franklin Street 

2-40 Bowen Street 

84-94 Grote Street 

102-106 Grote Street 

Property Description Allotment 91, Certificate of Title Volume 5523 Folio 576 

Allotment 91, Certificate of Title Volume 5317 Folio 62 

Allotment 12, Certificate of Title Volume 5960 Folio 473 

Allotment 93, Certificate of Title Volume 5317 Folio 64 

Allotment 92, Certificate of Title Volume 5317 Folio 63 

Allotment 1, Certificate of Title 5060 Folio 608 

Allotment 94, Certificate of Title 5728 Folio 566 

Allotment 96, Certificate of Title 5833 Folio 247 

Allotment 97, Certificate of Title 5712 Folio 545 

Allotment 93, Certificate of Title 5735 Folio 127 

Page1 

Revision 0 



Category Details 

Site Area Approximately 9,156 

Current Site Zoning F8 Franklin Street East Precinct 

Local Government Autliority Adelaide City Council 

Current Site Owner Adelaide City Council 

Cun-ent Site Use Vacant 

Completion Date of Audit 30 November 2006 

Primary Assessment Consultants Rust PPK Pty Ltd 

Maunsell Australia Pty Ltd 

Tierra Environment Pty Ltd 

Guidance Documents 

Based on our understanding of SA EPA requirements regarding ttie undertaking of Environmental 

Audits in Soutti Australia, ttie audit stiould follow ttie approacti outlined in the National Environment 
Protection (Assessment of Site Contamination) Measure 1999. 

The National Environment Protection Measure (NEPM) for the assessment of the site 

contamination was issued by the Commonwealth Government under Section 14 of the National 
Environment Protection Council Act 1994. This Measure is to be implemented by the laws and 

other arrangements participating jurisdictions consider necessary. Accordingly, the Measure (and 

its relevant guidelines) is taken into account as necessary when reviewing site assessment 

infomiation and completing environmental audits. 

In addition, a number of other guidelines should also be considered. These include: 

• ANZECC/NHMRC, 1992. Australian and New Zealand Guidelines for the Assessment 

and Management of Contaminated Sites. Australian and New Zealand Environment and 

Conservation Council/National Health and Medical Research Council. 

• EPA, 1995. The Use of Environmental Auditors: Contaminated Land. Special Bulletin 

No.1. 20 October 1995. 

• EPA, 1999. Guidance Notes to Environmental Auditors for Audits Undertaken in South 
Australia. 31 March 1999. 

• EPA, 2003. Guidance Letter to Environmental Consultants undertaking the Assessment 
of Site Contamination in SA for a site proposed for a sensitive land use. 3 April 2003. 

• EPA, 2003. Leffer to all Planning Authorities on Site Contamination. 15 May 2003. 

• Planning SA, 2001. Advisory Notice - Planning 20 - Site Contamination. December 2001 

• Standards Australia, 1997. Australian Standard, Guide to the sampling and investigation 
of potentially contaminated soil (Part 1: Non-volatile and semi-volatile compounds). 
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standards Australia, 1999. Australian Standard, Guide to the sampling and investigation 
of potentially contaminated soil (Part 2: Volatile substances). 

SA EPA Composite soil sampling: site contamination assessment and management. 

March 2005. 

ANZECC, 1999. Guidelines for the Assessment of On-site Containment of Contaminated 

Soil. 
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2. REVIEW OF ENVIRONMENTAL ASSESSMENT WORK COMPLETED 

2.1 Documentation Reviewed 

Ttie documents reviewed for ttie purposes of ttiis audit were as follows: 

- Rust PPK Pty Ltd. Marcti 1997. Site History Report for ttie Franl<lin Street Bus Station. 

85-129 Franklin Street, Adelaide. 

• Rust PPK Pty Ltd. June 1997. Environmental Site Assessment. Franklin Street Bus 

Station and Car Parks. 

• BC Tonkin & Associates. July 1997. Site Audit Report. Franklin Street Bus Station and 

Car Parks. A complete copy of this Audit Report and the Rust PPK Assessment Reports 

are provided as Appendix B of this report. 

• Maunsell Australia Pty Ltd. November 2004. Soil and Groundwater Investigation Central 

West Precinct. Franklin Street Bus Station and Car Parks. A complete copy of this report 

is provided as Appendix C of this report. 

• Tierra Environment. 26 July 2005. Balfours and Bus Stations Redevelopment. Additional 

Investigations, Bus Station Site. A complete copy of this report is provided as Appendix D 

of this report. 

• Tierra Environment 20 September 2006. Central West Precinct, Remediation Report. 

Bus Station Site - Stage 1. A complete copy of this report is provided as Appendix E of 

this report. 

• Tierra Environment 16 November 2006. Central West Precinct, Site Management Plan, 

Bus Station Site, Stage 1 Remediation. A complete copy of this report is provided as 

Appendix G of this report. 

2.2 Site Description 

The site subject to audit is in-egular in shape and comprises several parcels of land located 

between Franklin Street and Grote Streets to the east of Bowen Street. The site comprises an area 

of approximately 9,000 m^ and the redevelopment of the site incorporated the relocation of Bowen 

Street further east of its original location and the removal of all fill materials across the entire 

surface of the audit site until natural underlying materials were exposed. The existing Church of 

Christ building is located along Grote Street between the eastern and westem portion of the site. 

The Church is not included as part of the current environmental audit of the site. 

The Auditor and his representatives have undertaken numerous inspections of the site over the 

duration of the assessment and remediation works. The site is cun-ently vacant and all buildings 

and associated car parking areas have been cleared to expose natural underlying soils. 
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The site is bounded by Franl<lin Street to the north, the former Bowen Street to the west, the 

Church of Christ and Grote Street to the south and commercial properties to the east. 

2.3 Former Site Status 

The site was previously occupied by the following: 

• The Greyhound and McCafferty's Express bus terminals and canopy on the north eastern 

side of Bowen Street adjoining Franklin Street. 

• A single storey house, a private car park, a toilet block and a two storey building and 

associated car parking facilities. This area of the site located along the south eastern 

portion of Bowen Street was utilised by the Adelaide City Mission. 

• Two public car parks, the Grote Street Car Park and the Franklin Street Car Park 

comprised the eastem portion of the site. 

2.4 Site History Review 

A site history review was undertaken by Rust PPK in March 1997 and included a site inspection, a 

historical title search, a review of the Adelaide City Council archives and an aerial photograph 

search (between 1949 and 1995). The site history review provided the following general 

infomiation: 

• From 1850 until the early 1900s, the land was generally used for residential purposes and 

some shops, a bakehouse and a private road. 

• In 1900 the eastern side of Bowen Street comprised private premises, comprising a 

number of residential properties, some vacant land, shops, a bakehouse (off Franklin 

Street) and the United Disciples Church. 

• From the 1920s various small light industries were established on the site which included 

a garage, workshop, stables, forge, showroom, houses, a plumber, a welder and radio 

and electrical companies, shops and offices. 

• The Corporation of the City of Adelaide had acquired most of the land on the eastern side 

of Bowen Street by 1972. The land was then cleared and by 1979 the bus tenninal 

(Greyhound Pioneer Australia) and associated car parks had been constructed. 

• A new tenninal building (McCafferty's Express Coaches) was constructed on Bowen 

Street between 1989 and 1995, on what was previously either car or bus parking spaces. 

• All buildings were demolished and associated car parking areas were cleared in 2006 and 

the site is currently vacant. 
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2.5 Potential for Contamination 

The site history review identified the following potential sources of contamination as a result of past 

activities undertaken at the site; 

• Polycyclic Aromatic Hydrocarbons (PAH) from the historical use of tary based bitumen 

materials and from ash wastes associated with the burning of coal products. 

• Organochlorine pesticides associated with the possible spraying of termite control 

substances underneath fonner buildings at the site. 

• Total petroleum hydrocarbons (TPH) associated with the leakage of fuel and/or oil from 

parked vehicles. 

• Various heavy metals associated with the importation of fill materials or the historical use 

of the site by various industries including, plumbers, welders and wreckers. 

2.6 Geology and Hydrogeology 

2.6.1 Geology and Site Soils 

The Auditor referred to the Adelaide geological map sheet (1:50,000) prepared by the SA 

Department of Mines and Energy (1980) and the Soil Association Map of the Adelaide Region 

(1989) to characterise the regional geology. The site is underlain by Brown Solonized Soils 

comprising brown sandy to clayey soils with abundant earthy lime and calcrete in subsoil. The 

Brown Solonized soil layer generally comprises of a thickness up to 3 metres, this is underlain by 

Hindmarsh Clay which comprise mainly clays with lenses of fluvial sandy, silty, micaceous and 

gravelly materials. 

The soil profile at the site, as identified through the investigation work completed by Rust PPK, 

Maunsell and Tierra is generally consistent with the regional geology. With the exception of fill and 

reworked natural materials present to a maximum depth of 1.5 metres below the site surface. 

Filling was encountered at most locations across the site. The underlying natural soils comprised 

brown to orange brown clays, light brown to cream sandy silty clay and light green/grey clays to 

depths of greater than 3.5 metres. 

2.6.2 Hydrogeology 

The Auditor conducted a search of the Department of Water, Land and Biodiversity Conseivation 

groundwater database to determine the presence of licensed groundwater wells in the vicinity of 

the site. The search reported the presence of 103 wells within a 0.5 km radius of the site. The 

results of the groundwater database search are provided as Appendix F of this report. 

The PIRSA data suggests that shallow groundwater in the vicinity of the site generally occurs at 

depths between 12.5 and 21 metres below ground. Standing water levels (SWL) ranged between 

2.18 and 20 metres. TDS concentrations were reported to be between 882 and 2,00 mg/L, 

indicating that the groundwater was likely to be suitable for a variety of uses including potable. 

Page 6 

Revision 0 



The regional groundwater flow direction is anticipated to be in a westerly direction towards the Gulf 

St Vincent. 

2.6.3 Nearest Surface Water Body 

The nearest surface water body is the River Ton-ens and is located approximately 900 m north at 

its closest point to the site. 
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3. SOIL ASSESSMENT 

3.1 Potential Land Use 

In Victoria, the protected beneficial uses for the specific segments / land uses are outlined in the 

State environmental protection policy, Prevention and Management of Contamination of Land (No. 

S95, June 2002). In South Australia, the assessment and management of site contamination is 

generally covered by the National Environment Protection (Assessment of Site Contamination) 
Measure (NEPM, 1999). Based on these documents and with regard to the possible residential 

development of the site, the potential uses of the site considered in this audit are: 

• Maintenance of Ecosystems (modified and highly modified); 

• Human Health; 

• Buildings and Structures; 

• Aesthetics; and 

• Production of food and flora. 

On the basis of the proposed residential use of the site, the assessment includes the consideration 

of: 

• Ecological impacts with respect to contaminant effects on plants; 

• Human health issues associated with the chemical quality of the soils as a result of human 

contact with the soils or from vapours generated from the soils; 

• Aesthetic considerations associated with the physical nature of the residual soils, including 

olfactory and visual impacts and the presence of anthropogenic materials such as building 

rubble and gravel; and 

• Concentrations of contaminants (pH and sulphate) which may become con-osive to 

concrete stmctures. 

3.2 Soil Guidelines 

3.2.1 Ecological Screening Guidelines 

Certain contaminants, for example heavy metals, are phytotoxic and human health based levels 

may not afford protection to some species of plants if grown on the site. In order to consider the 

potential for phytotoxicity, contaminant concentrations have been initially compared to the 

ecological investigation levels (EILs) presented in Guideline on Investigation Levels for Soil and 
Groundwater, National Environment Protection (Assessment of Site Contamination) Measure 
(NEPM) (NEPC, 1999). 
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The EILs provide guidelines for site assessment, as they are typically lower than the human health 

based guidelines and therefore provide a conservative assessment of the contamination status of 

the site soils. The Auditor considers that the EILs are appropriate for the assessment of this site. 

For analytes for which ecological investigation levels have not been recommended by NEPM 

(1999), the environmental investigation guidelines presented in Australian and New Zealand 
Guidelines for the Assessment and Management of Contaminated Sites, (ANZECC/NHMRC, 1992) 

have generally been used. 

The guidelines selected for Total Petroleum Hydrocarbons are the soil threshold concentrations for 

sensitive land use from the NSW EPA Guidelines for Assessing Service Station Sites (December, 

1994). 

Where guidelines are not available in the above publications, various recognised national and 

intemational references are used. The ANZECC 1992 guidelines recommend the use of the "Dutch 

B" guidelines that represent a level at which further consideration or action is required. The Dutch 

authorities have since adopted a modified series of guidelines (MHSPE, 2000) which incorporate 

only two values, a Reference or "Target" Value and "Intervention" Value (similar to the fonner Dutch 

A and Dutch C guidelines respectively). The average of the Target value and the Intervention 

value for some analytes is similar to the fonner B value and can be conveniently used as the 

investigation threshold. It should be noted that the Dutch values are based on Netherlands 

environmental and cultural factors and their relevance to Australian conditions has not been tested. 

3.2.2 Human Health Guidelines 

In 1996, the National Environmental Health Forum (NEHF) published human health-based 

investigation levels that had been developed for various contaminants and a range of land uses. 

These guidelines have been adopted as the Health Investigation Levels (HILs) in NEPM (1999). 

The NEPM includes HILs for standard residential land use (Setting A), high density residential land 

use (Setting D), public open space (Setting E) and commercial/industrial land use (Setting F). 

The site is to be assessed with respect to commercial use for the bus station development and 

associated retail and open space use for the West Central Plaza area and therefore the appropriate 

HILs for assessing the contamination status of soil with respect to human health are the HIL Setting 

'E' and 'F' values. 

Soil pH values have been assessed on the basis of guidance provided in A Practical Guide to the 
Health Risk Assessment and Management of Contaminated Land in SA, (SAHC, 1993), which 

suggests that soil pH values ranging from 5 to 9 pose minimal risk to human health. 

3.2.3 Soil Guidelines Summary 

The soil guidelines and the order in which have been selected by the Auditor for screening 

purposes are as follows: 
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3.2.3.1 Ecological 

• The NEPM Ecological Investigation Levels (EILs); 

• The ANZECC/NHMRC Environmental Investigation 'B" levels; 

• NSW-EPA threshold concentrations for sensitive land use - soils 

• The Dutch Target Values provided in Annex A to February 2000 Circular by the Ministry of 

Housing Spatial Planning and Environment, 2000. 

3.2.3.2 Human Health 

• The NEPM Health Investigation Levels (HILs) for open space use (Setting "E") for the 

West Central Plaza Area 

• The NEPM Health Investigation Levels (HILs) for commercial/industrial use (Setting "F") 

for the remaining areas of the site. 

3.3 Soil Investigation 

Field investigations were earned out in various stages as summarised in the following sections of 

this report. Complete copies of each investigation report are presented in Appendices B, C, D, and 

E of this report. It is noted that the earlier investigations undertaken by Rust PPK, Maunsell and 

Tierra incorporated the entire Bus Station Development Site. The following sections provide a 

summary of the investigations undertaken for the Audit site only. Sampling locations for soil 

investigations undertaken by Rust PPK, Maunsell and Tierra between 1997 and 2005 are all 

provided on Figure 2 of this report. 

3.3.1 Rust PPK Environmental Site Assessment (June 1997) 

As part of the initial assessment of the site. Rust PPK undertook grid based sampling in accessible 

areas of the site including car parks and garden beds. Twelve soil bores (BH5, BH6, BH9, BH11, 

BH12, BH13, BH14, BH15, BH16, BH17, BH19 and BH20) were drilled across the site to a 

maximum depth of 2.3 metres. 

A total of twelve soil samples were collected from depths of between 0.55 and 2.0 metres and 

analysed for a range of contaminants including metals (antimony, arsenic, beryllium, cadmium, 

cobalt, chromium, copper, mercury, molybdenum, nickel, lead, selenium, tin and/or zinc), polycylic 

aromatic hydrocarbons (PAH), phenols, cresols, organochlorine pesticides, organophosphate 

pesticides, total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene and xylene 

(BTEX), polychlorinated biphenyls (PCB) and a volatile organic compound scan. 

The results of the limited assessment indicated that concentrations of copper (450 mg/kg) at one 

location and zinc (up to 2,000 mg/kg) at two locations exceeded the NEPM EILs. In addition, lead 

(1,600 mg/kg) at one location exceeded the NEPM E and F HILs for one sampling location. It is 
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noted that near surface soil samples up to a depth of 0.5 metres were not analysed as part of the 

assessment undertaken by Rust PPK. 

3.3.2 BC Tonkin and Associates Site Audit Report (July 1997) 

An environmental auditor, Mr Adrian Hall of BC Tonkin and Associated completed a Site Audit 

Report for the entire Bus Station site comprising both portions located east and west of 

Bowen Street, in July 1997. The Site Audit Report was based on the Site History Report prepared 

by Rust PPK and the Environmental Site Assessment Report also prepared by Rust PPK. The 

auditor concluded that the audit site (confined to the accessible areas of the site only) was suitable 

for the continuation of existing uses. 

3.3.3 Maunsell Soil and Groundwater Investigation (November 2004) 

Maunsell drilled thirteen soil sampling locations (BUS9 to BUS17 and BUS10 to BUS21) also in 

areas of the site which were readily accessible. However, the purpose of the investigation was to 

provide a better characterisation of the contamination status of near surface fill materials and 

underlying natural soils. 

A total of twenty soil samples were collected from both near surface fill materials and underlying 

natural soils and analysed variously for metals (antimony, arsenic, beryllium, cadmium, chromium, 

cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin and zinc), pH, cyanide, benzene, 

toluene, ethylbenzene and xylene (BTEX), organochlorine pesticides, polycyclic aromatic 

hydrocarbons (PAH), polychlorinated biphenyls (PCB), phenols, cresols and total petroleum 

hydrocarbons (TPH). 

Concentrations of all contaminants were below the adopted Auditors criteria, where available, with 

the exception of: 

• An elevated copper concentration (690 mg/kg) exceeded the NEPM EIL of 100 mg/kg for 

a surficial fill sample collected at one location (BUS17-A). 

• Total PAH concentrations (113.5 mg/kg) and a benzo(a)pyrene concentration (12 mg/kg) 

exceeded the NEPM 'E' and NEPM 'F' HILs for a surficial fill sample collected at one 

location BUS16-A. 

3.3.4 Tierra Additional Investigations (July 2005) 

In order to address a number of issues raised by the Auditor, Tien-a undertook additional 

investigations at the Bus Station site in July 2005. 

Tierra undertook targeted soil sampling in areas of the site previously not investigated as follows: 

• One location (BUS 30) underneath the toilet block immediately west of the church and one 

location (BUS 29) in the vacant area behind this building. 

• Two locations (BUS 31 and BUS 43) underneath the two storey building previously 

occupied by the Adelaide Central Mission. 
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• Two locations (BUS 38 and BUS 39) underneath McCafferty's Bus Terminal building and 

five locations (BUS 40, BUS41, BUS42, BUS44 and BUS45) underneath the Greyhound 

Bus Terminal building. 

• Four locations (BUS 22A, BUS23, BUS24 and BUS25) were investigated in the Franl<lin 

and Grote car parks in order to confirm the results of previous investigations. 

Soil samples were collected from fill and natural soils at all locations. All samples were analysed 

for metals (antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, 

molybdenum, nickel, selenium, tin and zinc), polycyclic aromatic hydrocarbons (PAH), pH, 

cyanide, organochlorine pesticides, benzene, toluene, ethylbenzene and xylene (BTEX), total 

petroleum hydrocarbons (TPH), phenols, cresols, polychlorinated biphenyls (PCB) and chlorinated 

hydrocarbons. Samples BUS22A, BUS23, BUS24 and BUS25 collected from the Grote and 

Franklin Street car parks were analysed for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin and zinc) and 

polycyclic aromatic hydrocarbons (PAH). 

Concentrations of all contaminants were below the adopted Auditors criteria, where available with 

the exception of the following: 

• Sample (BUS 30-B) collected from fill materials underlying the former toilet block in the 

south western portion of the site reported concentrations of lead (350 mg/kg) and zinc 

(750 mg/kg) exceeding the NEPM EILs. 

• Concentrations of arsenic (between 93 and 130 mg/kg) and zinc (940 mg/kg) exceeded 

the NEPM ecological investigation levels for samples of fill material (BUS 31-A, BUS 43-A 

and BUS 43-B) collected from underneath the two storey building formerly occupied by the 

Adelaide Central Mission. 

• Samples (BUS 40-A, BUS 41-A and BUS 44-B) collected from fill materials underneath 

the Greyhound bus tenninal building reported concentrations of antimony (190 mg/kg), 

chromium (430 mg/kg), copper (450 mg/kg), lead (480 mg/kg), tin (up to 1,500 mg/kg) 

and/or zinc (1,400 mg/kg) exceeded the ecological investigation levels at all three 

locations. In addition, concentrations of lead at sampling locations BUS 40-A (1,700 

mg/kg) and BUS 44-B (800 mg/kg) collected from fill materials and BUS 44-C (800 mg/kg) 

collected from underlying natural soils exceeded the human health investigation levels for 

open space use (600 mg/kg) and/or commercial/industrial use (1,500 mg/kg). 

• Concentrations of copper (up to 450 mg/kg), lead (550 mg/kg) and zinc (up to 2,000 

mg/kg) exceeded the NEPM EILs from fill materials collected from sampling location BUS 

24-B in the Franklin Street car park. In addition, a concentration of benzo(a)pyrene (11 

mg/kg) exceeded the NEPM human health investigation levels for both open space (2 

mg/kg) and commercial/industrial use (5 mg/kg). 
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3.3.5 Ecophyte Ground Penetrating Radar Investigation (July 2005) 

Due to the potential presence of underground storage tanks (USTs) associated with some of the 

historical uses of the site in particularly maintenance garages and workshops, Ecophyte undertook 

a ground penetrating radar investigation. The investigation incorporated the entire Audit site with 

the exception of the two storey building fonnerly occupied by the Adelaide City Mission and 

immediately surrounding area. 

A number of anomalies were identified during the investigation and most of these were found to be 

associated with infrastructure and utilities present on the site at the time of the investigation. 

Ecophyte recommended the further investigation of three anomalies present on the car park areas. 

Tien-a investigated these areas further by drilling soil bores. There was no evidence of USTs, 

stained or odorous soils, therefore it was concluded that USTs were unlikely to have been present 

on the Audit site. 

3.3.6 Remediation and Validation Works 

The remediation and validation works undertaken at the site have been reported in the Central 

West Precinct Remediation Report prepared by Tierra, September 2006 (Appendix E) and 

discussed in the following sections. 

3.3.7 Remedial Works 

Two pits were excavated to depths of between 7 and 8 metres in the north western portion of the 

site on the corner of Franklin and Bowen Streets. The first pit was approximately 30 metres long 

by 25 metres wide by 6 metres deep. The second pit was located immediately to the south and 

adjoined the first pit was approximately 25 metres long by 25 metres wide by 8 metres deep. The 

pits were excavated to provide a re-use area for geotechnically unsuitable and/or contaminated fill 

materials identified across the surface of the site. Natural clay soils underline both pits to depths 

of approximately 17 metres below ground surface, therefore providing a significant banier to 

potential groundwater contamination. Once the excavation of the pits was completed, the co

ordinates and relative levels of the base and walls of both pits were surveyed to provide a 

reference for future purposes. The survey infomiation for both pits is provided as Figure 3 of this 

Audit Report. 

All visible fill materials present across the entire surface of the site were excavated to depths of 

between 0.2 and 1.45 metres or until natural material was encountered with the exception of an 

. area along the eastern boundary of the church allotment where excavation was undertaken to the 

extent practicable without undemiining fences and foundations, therefore fill material remains 

within a strip of land approximately 0.5 metres of the eastem church property boundary. The fill 

materials predominantly consisted of sand, clay and silt with smaller quantities of concrete, bricks, 

tiles and other construction and demolition wastes, timber, plastic, steel, ash and slag also 

present. 
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The fill materials were progressively backfilled in layers of between 300 mm to 400 mm. Tien-a 

maintained a re-use fill sample register to document the type of material placed in each layer and 

the validation samples corresponding to each layer of fill placed in both pits. Approximately 

6,850 m^ of fill materials were backfilled into both pits. Once backfilling was complete, the walls 

and the base of both pits were once again surveyed for future reference. The survey information is 

provided as Figure 4 of this report. The survey information indicated that backfilling was complete 

to between 0.8 and 1.2 metres below ground surface. A marker layer was placed over the fill 

materials contained in the re-use area to provide a visual indicator of where the contaminated 

materials are located to future users of the site. 

Natural clay soils located at depths between 2 and 7 metres were excavated from the two re-use 

pits and used to provide a capping layer over the backfilled re-use area. Generally between 1.0 

and 1.2 metres of clay capping was achieved over both pits, with the exception of a small strip of 

the northern most pit located adjacent to Bowen Street. This area as provided in Figure 5 of this 

Audit Report achieved a clay capping thickness of 0.8 m and was considered to be an acceptable 

buffer zone between the future site users and the underlying contaminated fill materials. 

3.3.8 Validation Sampling 

3.3.8.1 Excavated Site Surface 

A total of twenty validation samples (ISB-1A to ISB20-A) were collected from the excavated 

surface of the entire site area. All sampling locations are provided in Figure 6 of this report. All 

validation samples were analysed for metals (arsenic, cadmium, chromium, mercury, nickel, lead 

and zinc), pH and PAH. In addition, three samples were also analysed for Victorian EPA Screens. 

Concentrations of all contaminants were reported to be below the NEPM EILs or below the 

laboratory detection limits therefore suggesting that remediation of the fill materials across the site 

was successful. 

3.3.8.2 Re-use Area 

Validation samples were collected from each compacted fill layer at 2 or 3 sampling locafions 

within the two re-use pits. A rectangular sampling grid was used for each of the re-use pits as 

outlined in Figure 7 of this report. A total of ninety validation samples were collected from 

6,850 m3 of backfilled materials. All samples were analysed for metals (antimony, arsenic, 

beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin, 

vanadium and zinc) and polycyclic aromatic hydrocarbons. In addition, 50% of collected samples 

were subjected to teachability testing to confinn the potential teachability of contaminants and the 

suitability of the material for re-use. Approximately 10% of samples were tested for a wide range 

of screening parameters referred to as a Victorian EPA Screen which comprised metals (antimony, 

arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, 

setenium, tin, vanadium and zinc), pH, benzene, toluene, ethylbenzene, xytene (BTEX), polycyclic 

aromafic hydrocarbons (PAH), total petroteum hydrocarbons (TPH), phenols, cresols, cyanide, 

chlorinated hydrocarbons, organochlorine pesficides, organophosphorus pesticides and 

polychterinated biphenyls (PCB). 
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Concentrations of contaminants within the fill materials used to backfill the re-use pits were below 

the adopted ecological and human health investigation levels, where available with the exception 

of the following: 

• Concentrations of zinc (up to 280 mg/kg) at two locations and mercury (up to 3 mg/kg) at 

one location exceeded the ecological investigation levels within the re-use area. 

• Concentrations of benzo(a)pyrene (between 2.8 and 5.9 mg/kg) at two locations exceeded 

the NEPM 'E' and/or NEPM 'F' human health investigation levels within the re-use area. 

Therefore, indicating that the majority of soils deposited in the re-use area were not contaminated. 

The 95% UCL of the arithmetic mean for benzo(a)pyrene were calculated for soils in the re-use 

area. The 95% UCL was calculated to be 0.704 mg/kg therefore indicating that concentrations of 

benzo(a)pyrene in soils used to fill the re-use area does not exceed the NEPM 'E' human health 

investigation level for open space of 2 mg/kg. 

Leachability testing of soils used to backfill the re-use pits indicated that leachable concentrations 

of metals and PAH were low and generally did not exceed laboratory detection limits, therefore 

indicating that soils were unlikely to present a future risk to groundwater in the re-use portion of the 

site. 

3.3.9 Stockpiled Materials 

A total of five stockpiles were generated during the remediation works at the site: 

• Stockpile 1 comprised an approximate volume of 700 m3 of gravel fill material which was 

encountered during excavation works at the site. A total of ten samples were collected of 

the gravel material and analysed for metals (arsenic, cadmium, chromium, mercury, 

nickel, lead and zinc), PAH, pH, TPH, BTEX and organochlorine pesticides. In addition, 

two samples were also analysed for Victorian EPA Screens. Concentrations of all 

contaminants were below the adopted ecological investigation levels. 

• Approximately 600 m3 of gravel fill from Stockpile 1 was re-used on site as subgrade in an 

area approximately 10 metres wide by 60 metres long located along the north eastem 

boundary of the site. The remaining 100 m3 of material was transported to a site located 

at Kalbeeba Road for re-use. 

• Approximately 1,200 m3 of gravel fill encountered during site excavations was stockpiled 

(Stockpile 2) on-site. Twenty seven samples were collected of the gravel materials, of 

which ten were analysed for metals (arsenic, cadmium, chromium, mercury, nickel, lead 

and zinc), PAH, pH, TPH, BTEX and organochlorine pesticides, two were analysed for 

Victorian EPA Screens and fifteen samples were analysed for PAH. Concentrations of all 

contaminants were below the adopted ecological investigation levels. 

• Approximately 600 m3 of this material was re-used on site as subgrade in an area 

approximately 10 metres wide by 60 metres long located along the north eastem 

boundary of the site. The remaining 600m3 of material was placed in the re-use area pits. 
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• stockpile 3 comprised an approximate volume of 1,250 m3 of gravel fill encountered 

during site excavations. Tw/elve sample of the gravel fill material were collected and 

analysed for metals (arsenic, cadmium, chromium, copper, mercury, nickel, lead and 

zinc), PAH, pH and organochlorine pesticides. In addition, one sample was analysed for a 

Victorian EPA Screen. Concentrations of all contaminants were below the adopted 

ecological investigation levels. 

• Approximately 600 m3 of material from Stockpile 3 was re-used on site in an area 

bounded by Bowen Street, Grote Street and the church allotment. The remaining 650 m3 

of material was transported off site to Kalbeeba Road for re-use. 

• Approximately 50 m3 of fill material derived from further excavation of the vicinity of the 

church allotment boundaries was stockpiled on-site following the completion of the re-use 

pits. Two samples were collected and analysed for metals (antimony, arsenic, barium, 

beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, 

selenium, tin, vanadium and zinc), PAH, chlorinated hydrocarbons, polychlorinated 

biphenyls, phenols, cresols and total recoverable hydrocarbons. Concentrations of all 

contaminants were below the adopted ecological investigation levels. These materials 

were surplus to site requirements and were taken off site for disposal to Garden Island. 

• Stockpile 5 comprised approximately 3,600 m3 of natural clay materials generated during 

the excavation of the re-use pits. Three samples were collected of the natural materials 

and analysed for metals (antimony, arsenic, barium, beryllium, cadmium, chromium, 

cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin, vanadium and zinc), 

PAH, chlorinated hydrocarbons, polychlorinated biphenyls, phenols, cresols and total 

recoverable hydrocarijons. Concentrations of all contaminants were below the adopted 

ecological investigation levels. These materials were surplus to site requirements and 

were taken to a site located in Brompton for re-use. 

Current Status of On-Site Soils 

The results of the soil investigation have indicated that soils remaining on-site following the 

removal of surficial fill materials across the entire surface of the site reported contaminant 

concentrations for all analytes below the adopted ecological screening criteria with the exception of 

the following: 

• Samples collected of the fill materials following placement in the re-use area indicated that 

concentrations of zinc (up to 280 mg/kg) at two locations and concentrations of mercury 

(up to 3 mg/kg) at one location exceeded the ecological investigation levels within the re

use area. Leachability testing undertaken for a large number of soil samples 

representative of the materials placed in the re-use area indicated that leachable 

concentrations of metals were very low and generally below the laboratory detection limits. 

Therefore, slightly elevated metal concentrations reported at three locations are unlikely to 

be mobilised and are not considered to present a risk to groundwater at the site. On the 

basis that all re-used materials were placed at depths greater than 1.2 metres below 

ground surface, it is considered unlikely that elevated zinc and mercury concentrations 

would provide a risk to plant life at the site. In order to maintain the clay capping and 
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mitigate exposure of plant life to contaminants in the soil, a Site Management Plan has 

been prepared which restricts the planting of deep rooted plant species in the vicinity of 

the re-use area. 

• Concentrations of benzo(a)pyrene (2.8 mg/kg and 5.9 mg/kg) at two locations within the 

re-use area exceeded the NEPM 'E' and/or NEPM 'F' human health investigation levels. 

On the basis that elevated benzo(a)pyrene concentrations were reported at depths greater 

than 1.2 metres, it is considered highly unlikely that humans at the site will be exposed to 

reported contamination. In addition, leachable concentrations of PAH were determined to 

be low, generally below the laboratory detection limits. Therefore, slightly elevated PAH 

concentrations reported at two locations are unlikely to be mobilised and are not 

considered to present a risk to groundwater at the site. 

• In order to prevent exposure of plants and/or humans to the contaminated soils a Site 

Management Plan has been prepared which ensures that any excavation and/or 

maintenance works undertaken in the vicinity of the re-use area at the site are carried out 

in accordance with appropriate environmental management measures (refer Appendix G 

of this report). 

3.5 Aesthetics of Site Soils 

The investigations identified fill material comprising sand, clay and silt with smaller quantities of 

concrete, bricks, tiles and other construction and demolition wastes, timber, plastic, steel, ash and 

slag also present. The fill and anthropogenic materials have been placed at depths greater than 

1.2 metres in the re-use area of the site, in addition, a small quantity of fill remains within 0.5 

metres of the church allotment eastern boundary. The presence of these fill materials are not 

considered to compromise the aesthetic amenity of the land for the proposed commercial and 

open space use. 

3.6 Adequacy of the Assessor's Investigation Program 

The site comprises an area of approximately 9,000 m .̂ For this area, the Australian Standard 

(AS4482.1) indicates that to detect hot spots of contamination of 25 m diameter with a confidence 

of 95%, then 20 sample points aranged in a grid over the site are required. 

Soil sampling was conducted at twenty validation grid locations across this site. This sampling 

density met the requirements of the Australian Standard, and is considered sufficient to 

characterise the contamination status of the soils at the site. 
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4. GROUNDWATER ASSESSMENT 

4.1 Protected Environmental Values 

Ttiis section considers groundwater issues as required by ttie SA EPA Guidance Notes to 

Environmental Auditors for Audits Undertaken in South Australia, 31 IVIarcti 1999. 

Groundwater in Soutti Australia is assessed in accordance witti ttie Environment Protection (Water 
Quality) Policy, 2003. Ttie policy covers all waters in ttie State including marine, estuarine and 

inland (surface and underground) waters. Ttie steps involved in setting ttie water quality objectives 

entail: 

• Setting ttie environmental values that are required to be protected; 

Determining water quality characteristics that are important for these values; 

• Setting guidelines for each characteristic that adequately protect each environmental 

value; and 

• Choosing the most stringent set of guidelines for the environmental values applicable to 

each water body. 

In line with the National Water Quality Management Strategy, the policy recognises that the 

protected environmental values or uses are: 

• Aquatic ecosystem (fresh and marine waters); 

• Potable use; 

Recreation and aesthetics (primary contact, secondary contact and aesthetics); 

• Agriculture/aquaculture (including in-igation, livestock); and 

• Industrial use. 

4.2 Water Quality Criteria 

Table 1 (Schedule 2) of the Environment Protection (Water Quality) Policy, 2003 specifies the 

water quality criteria required to assess whether a protected environmental value has been 

impacted by contaminants. It is noted that Schedule 2 of the EPP does not contain criteria for total 

petroleum hydrocarbons. In the absence of specific TPH guidelines, the Dutch Intervention Values 

(MHSPE, 2000) have been adopted as appropriate groundwater screening levels. 
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4.3 Groundwater Investigations and Sampling 

A total of ttiree groundwater monitoring wells (MW7, MW8 and MW9) were installed across ttie site 

by Maunsell in 2004 as follows: 

• Well MW7 was located in ttie central portion of ttie site to ttie nortti of ttie ctiurcti; 

Well MW8 was located in ttie north eastem corner of the site; and 

Well MW9 was located in the south eastem comer of the site. 

All wells were adequately screened to monitor the shallow aquifer at the site and reported TDS 

concentrations between 2,475 mg/L and 3,597 mg/L. 

Refer to Figure 8 attached to this Audit Report for locations of all monitoring wells. 

Prior to sampling, bores were gauged for depth to groundwater and selected field parameters 

including, dissolved oxygen, electrical conductivity, redox potential, pH and temperature were 

recorded. 

Following development, groundwater samples were collected from all wells using dedicated 

disposable bailers. 

4.3.1 Standing Water Levels 

The depth to groundwater was measured to be between 19.3 and 21.8 metres below the top of the 

well casing. 

The relative groundwater levels indicate that groundwater flows in a north-north-westerly direction 

consistent with expected regional groundwater flow. 

4.3.2 Sampling and Analysis 

Groundwater samples were collected from all three wells and analysed for: metals (antimony, 

arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, nickel, 

selenium, tin and zinc), pH, cyanide, BTEX, total recoverable hydrocarbons, PAH, PCB, 

organochlorine pesticides, phenols, cresols and chlorinated hydrocarbons. 

4.3.3 Results 

The results of groundwater testing have indicated that concentrations of all contaminants were 

below either the laboratory detection limits and/or the adopted EPP screening criteria with the 

exception of a slightly elevated selenium concentration (0.007 mg/L) which exceeded the EPP 

fresh aquatic water quality criterion of 0.005 mg/L for well MW9. All remaining selenium 

concentrations were reported to be below the adopted screening criterion. 
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Concentrations of selenium were below laboratory detection limits for all analysed soil samples, 

therefore indicating that the site is not a source of elevated selenium concentrations in 

groundwater. 

Remaining wells MW7 and MW8 did not report elevated concentrations of selenium, therefore, it is 

unlikely that elevated selenium concentrations are likely to be associated with an on-site source. 

4.4 Assessment of Potential Risks to Protected Environmental Values 

An assessment of potential risks to the Protected Environmental Values of groundwater is provided 

in the following sections. 

4.4.1 Potable 

TDS concentrations for all wells ranged between 2,475 mg/L and 3,597 mg/L indicating that the 

groundwater is not suitable for use as potable water without treatment. 

4.4.2 Fresh and Marine Aquatic Ecosystem 

The nearest freshwater body is the River Torrens located approximately 900 north of the site and 

may potentially receive groundwater from the site. 

It is noted that selenium concentrations in on-site soils were not reported at concentrations 

exceeding the laboratory detection limits. On this basis it is concluded that the site is not a source 

of elevated selenium concentrations in groundwater. 

In the event that groundwater from the site discharges to the River Ton-ens, it is considered that 

over the distance to the River (approximately 900 m), processes such as dilution, dispersion and 

attenuation on the clayey substrate are likely to reduce metal concentrations to an acceptable level. 

Therefore it is concluded, that the Environmental Value Fresh Aquatic Ecosystems are unlikely to 

be impacted by elevated selenium concentration in the groundwater at the site. 

4.4.3 Irrigation 

Concentrations of all contaminants were below the EPP Irrigation Water Quality Criteria, therefore 

this use of groundwater is unlikely to be precluded. 

4.4.4 Livestock 

Concentrations of all contaminants were below the Livestock Water Quality Criteria, therefore, this 

use of groundwater is also considered unlikely to be precluded. 

4.4.5 Industrial Use 

Contaminant concentrations are not expected to adversely affect the use of groundwater for 

industrial watering purposes. 

Page 20 

Revision 0 



Conclusion on Groundwater Quality 

Groundwater was sampled and tested at three on-site locations. The results of analytical testing of 

the groundwater indicated that all potential uses of groundwater are mWkely to be precluded by 

concentrations of contaminants reported for the groundwater at the site. 
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5. QUALITY CONTROL 

Established quality assurance/quality control (QA/QC) procedures were followed throughout the 

project to assure data quality. 

The QA/QC program undertaken as part of the assessment included the following: 

• transport of samples under Chain of Custody documentation; 

preservation of samples during transport from the field to the laboratory; 

compliance with sample holding times; 

• collection of blind and split duplicate samples; 

collection of rinsate blanks; 

• use of NATA accredited laboratories; 

review of results of duplicate and blank samples; and 

" review of intemal laboratory analysis of matrix spike/matrix spike duplicates, duplicates, 

blanks and spike recoveries. 

5.1 Field Duplicates 

In accordance with AS4482.1, at least one blind duplicate sample in twenty primary samples 

(submitted to the primary laboratory) was collected for analyses through the course of the 

investigation. A similar sampling density is required for field split duplicates that are to be analysed 

by an independent laboratory. 

The blind duplicates provide a measure of the precision of the primary laboratory, that is, the ability 

to repeat the result. The field split duplicate provides an independent measure of the accuracy of 

the primary laboratory. 

The assessment of the quality control samples was undertaken using the relative percentage 

differences (RPDs) method as described in AS4482.1. The RPDs were calculated by dividing the 

difference between each analyte concentration in a sample and its duplicate, by the average 

concentration in the two samples. This can be expressed by the following formula 

RPD = (X1-X2)/ [ (X1 +X2)/2] 

Where: X1 = concentration of analyte in sample; 

X2 = concentration of analyte in duplicate. 
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It should be noted that: 

In instances where samples and/or their corresponding duplicates return concentrations 

of analytes below method detection limits, quantitative comparison of samples and their 

duplicates could not be can-ied out 

• Variations in low concentrations of analytes may result in high RPDs that are not 

necessarily significant when the concentrations are compared against the screening 

guidelines 

• Results of the analysis of duplicate samples are provided in the Appendices of the Rust 

PPK ESA report, Maunsell Investigation and Tierra Additional Investigations and 

Remediation Report provided as Appendices B, C, D and E of this report. 

5.2 Analytical Laboratories Used 

Australian Government Analytical Laboratories (AGAL) was the primary laboratory used for the 

analysis of soil samples during the Rust PPK investigation. MGT was used as the secondary or 

QA/QC laboratory. 

MGT Environmental Consulting Pty Ltd (MGT) was the primary laboratory used for the analysis of 

soil samples during the Maunsell investigation. ALS Environmental (ALS) was used as the 

secondary or QA/QC laboratory. 

MGT Environmental Consulting Pty Ltd (MGT) was the primary laboratory used for the analysis of 

soil samples during the Tiera investigations. Ecowise Environmental was used as the secondary 

of QA/QC laboratory. 

Laboratory Reports are provided in the appendices of the various reports provided as Appendices 

B to E of this Audit Report. All laboratories are accredited by NATA for the analyses perfonned. All 

reports included copies of the associated NATA endorsed laboratory analytical results sheets. 

5.3 Results of Soil Blind Duplicate Analyses 

5.3.1 Rust PPK Environmental Site Assessment (July 1997) 

Two blind duplicate pairs of soil samples {(BH4 and BH4D) and (BH12 and BH12/D)} were 

collected during the Rust PPK ESA undertaken in July 1997. The sample pairs were analysed 

variously for metals (arsenic, cadmium, copper, mercury, nickel, lead and zinc) and PAH. All 

calculated RPD results were within the recommended maximum range (30-50%) indicating good 

reproducibility of analytical results. 
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5.3.2 Maunsell Investigation (November 2004) 

Four blind duplicate pairs of soil samples {(BUS6-A and BUS6-AA), (BUS7-A and BUS7-AA), 

(BUS12-A and BUS12-AA) and (BUS20-A and BUS20-AA) were collected during the Maunsell 

investigation undertaken in November 2004. The sample pairs were analysed for metals 

(antimony, arsenic, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, molybdenum, 

nickel, selenium, tin and zinc), pH, cyanide, organochlorine pesticides, polycyclic aromatic 

hydrocarbons (PAH), total recoverable hydrocarbons (TRH), polychlorinated biphenyls (PCB), 

phenols, cresols, benzene, toluene, ethylbenzene, toluene and xylene (BTEX) and chlorinated 

hydrocarbons. 

A total of forty seven sample pairs were available for assessment and all RPDs were within the 

recommended maximum range with the exception of: 

• Cadmium (75%) for sample pair BUS6-A and BUS6-AA; and 

Lead (56%), zinc (60%) and a number of individual polycyclic aromatic hydrocarbon 

compounds (between 55 and 120%) for sample pair BUS20-A and BUS20-AA; 

All elevated RPD values were attributed to small differences in very low analyte concentrations. 

5.3.3 Tierra Additional Investigation (July 2005) 

Three blind duplicate pairs of soil samples {(BUS 22-A and BUS 22-D), (BUS 27-A and BUS 27-D) 

and (BUS 34-A and BUS 34-D) were collected during the additional investigation undertaken by 

Tierra in July 2005. 

The sample pairs were analysed variously for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin and zinc), pH, cyanide, 

BTEX, organochlorine pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, 

phenols, cresols and total recoverable hydrocarbons. 

All calculated RPD results were within the recommended maximum range (30 - 50%) with the 

exception of lead (138%), zinc (115%) and dieldrin (142%) for sample pair BUS 34-A and BUS 34-

D. It is noted that all elevated RPD values were attributed to small differences in very low analyte 

concentrations. 

5.3.4 Tierra Remediation Report (September 2006) 

A total of nine blind duplicate pairs of soil samples {(1SB1-A and 1SB1-A), (1STF1-A and 1STF1-

X), (1STF21A and 1STF21-X), (1STF41-A and 1STF41-X), (1RF1-A and 1RF1-X), (1RF21-A and 

1RF21-X), (1RF41-A and 1RF41-X), (1RF61-A and 1RF61-X) and (1RF81-A and 1RF81-X)} were 

collected by Tierra during their remediation/validation works at the site. 

The sample pairs were analysed variously for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead mercury, molybdenum, nickel, selenium, tin and zinc), benzene. 
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toluene, ethylbenzene, xylene (BTEX), total recoverable hydrocarbons (TRH), organochlorine 

pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls and chlorinated 

hydrocarbons. 

A total of 86 sample pairs were available for assessment and all RPDs were within the 

recommended maximum range with the exception of: 

• Zinc (73%) for sample pair 1STF1-A and 1STF1-X 

• Arsenic (59%), aldrin (66%) and chlordane (52%) for sample pair 1STF41-A and 

1STF41-X 

• Aldrin (52%), chlordane (50%) and benzo(f)fluoranthene (66%) for sample pair 1RF1-A 

and 1RF1-X 

• Zinc (56%) and chlordane (66%) for sample pair 1RF21-A and 1RF21-X 

Various individual polycyclic aromatic hydrocarbon compounds (ranging between 161% 

to 185%) for sample pair 1RF61-A and 1RF61-X 

Lead (77%) for sample pair 1RF81-A and 1RF81-X and various individual polycyclic 

aromatic hydrocarbon compounds (between 52% and 120%). 

Most elevated RPD concentrations were attributed to small differences in very low analyte 

concentrations, therefore indicating that the overall quality of the data set is reliable. 

5.4 Results of Soil Inter-Laboratory Duplicate Analyses 

5.4.1 Rust PPK Environmental Site Assessment (July 1997) 

Two inter-laboratory duplicate pairs of soil samples {(BH12 and BH12/D) and (BH15 and BH15D)} 

were collected by Rust PPK as part of the 1997 ESA investigation. The sample pairs were 

analysed variously for metals (arsenic, cadmium, copper, mercury, nickel, lead and zinc), phenols, 

TPH, BTEX, PAH and organochlorine pesticides. All calculated RPD results were within the 

recommended maximum range (30-50%) indicating good reproducibility of analytical results. 

5.4.2 Maunsell Investigation (November 2004) 

Three pairs of inter-laboratory soil duplicate samples {(BUS7-A and BUS7-AA), (BUS12-A and 

BUS12-AA) and (BUS20-AA and BUS20-AA)} were collected by Maunsell during the 2004 

investigation. The sample pairs were analysed for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin and zinc), pH, cyanide, 

organochlorine pesticides, polycyclic aromatic hydrocarbons (PAH), total recoverable hydrocarbons 

(TRH), polychlorinated biphenyls (PCB), phenols, cresols, benzene, toluene, ethylbenzene, toluene 

and xylene (BTEX) and chlorinated hydrocarbons. 
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A total of forty one sample pairs were available for assessment and all RPDs were wittiin ttie 

recommended maximum range with the exception of: 

• Lead (105%) for sample pair BUS12-A and BUS12-AA; and 

« Chromium (61%), zinc (68%) and a number of individual polycyclic aromatic hydrocarbon 

compounds (between 84% and 200%) for sample pair BUS20-A and BUS20-AA. 

All elevated RPD values were attributed to small differences in very low analyte concentrations. 

5.4.3 Tierra Additional Investigation (July 2005) 

Three inter-laboratory soil duplicate samples {(BUS 23-A and BUS23-D), (BUS 30-A and BUS 30-

D) and (BUS 43-C and BUS 43-C) were collected by Tierra during the July 2005 Additional 

Investigation. 

The sample pairs were analysed variously for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead, mercury, molybdenum, nickel, selenium, tin and zinc), pH, cyanide, 

BTEX, organochlorine pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, 

phenols, cresols and total recoverable hydrocarbons. 

A total of twenty nine sample pairs were available for assessment and all RPDs were within the 

recommended maximum range with the exception of: 

Copper (58%), lead (139%), mercury (154%), zinc (83%) and several individual polycyclic 

aromatic hydrocarbon compounds (between 91% and 160%) 

All elevated RPD values were attributed to small differences in very low analyte concentrations. 

5.4.4 Tierra Remediation Report (September 2006) 

A total of 10 inter-laboratory soil duplicate samples {1SB1-A and 1SB1-Y), (1STF-A and 1STF1-Y), 

(1STF21A and 1STF21-Y), (1STF41-A and 1STF21-Y), (1STN1-A and 1STF21-Y), (1RF1-A and 

1RF1-Y), (1RF21-A and 1RF21-Y), (1RF41-A and 1RF41-Y), (1RF61-A and 1RF61-Y) and 

(1RF81-A and 1RF81-Y)} were collected by Tierra during the remediation/validation works 

undertaken at the site. 

The sample pairs were analysed variously for metals (antimony, arsenic, beryllium, cadmium, 

chromium, cobalt, copper, lead mercury, molybdenum, nickel, selenium, tin and zinc), benzene, 

toluene, ethylbenzene, xylene (BTEX), total recoverable hydrocarbons (TRH), organochlorine 

pesticides, polycyclic aromatic hydrocariDons, polychlorinated biphenyls and chlorinated 

hydrocarbons. 

A total of 104 sample pairs were available for assessment and all RPDs were within the 

recommended maximum range with the exception of: 
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Nickel (75%) for sample pair 1SB1-A and 1SB1-Y (low concentrations) 

Lead (138%) for sample pair 1STF-A and 1STF1-Y (low concentrations) 

• Lead (147%) and zinc (141%) for sample pair 1STF41-A and 1STF21-Y (low 

concentrations) 

• Ctiromium (66%) and lead (53%) for sample pair 1STN1-A and 1STF21-Y (low 

concentrations) 

• Lead (90%), tin (72%), aldrin (61%), benzo(k)fluoranttiene (80%) for sample pair 1RF1-A 

and lRFI -Y 

Benzo(a)pyrene (66%) for sample pair 1RF21-A and 1RF21-Y (low concentrations) 

• Lead (166%),and zinc (157%) for sample pair 1RF41-A and 1RF41-Y 

• Lead (72%) and various individual polycyclic aromatic hydrocarbon compounds (between 

57% and 160%) for sample pair 1RF61-A and 1RF61-Y 

Mercury (185%) and various individual polycyclic aromatic hydrocarbon compounds 

(between 52% and 120%) for sample pair 1RF81-A and 1RF81-Y 

Most elevated RPD values were attributed to small differences in very low analyte concentrations, 

therefore indicating that the analytical results are reproducible. 

Groundwater Quality Control 

Only one groundwater investigation was undertaken as part of the various assessments of the site. 

Maunsell installed three groundwater monitoring wells during the November 2004 investigation. It 

is noted that Maunsell did not collect groundwater blind or inter-laboratory duplicate samples as 

part of this investigation. 

This oversight by Maunsell is unlikely to affect the overall conclusions of the audit because 

groundwater concentrations for all three wells were low and generally did not exceed laboratory 

detection limits. These results are consistent with regional expectations given that groundwater 

was encountered at depths greater than 19 metres and a source of groundwater contamination was 

not identified on the site or the immediate vicinity of the site. 

On this basis, it is concluded that the absence of groundwater quality control samples, whilst not 

desirable is considered unlikely to affect the conclusions regarding the contamination status of 

groundwater at the site. 
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5.6 Rinsate, Field and Trip Blanks 

Rinsate, field and trip blank samples were not collected as part of the Rust PPK 1997 and Maunsell 

2004 investigations. 

One rinsate blank (1R1) was collected during the two phases of work undertaken by Tierra. The 

samples was analysed for metals (antimony, arsenic, beryllium, cadmium, chromium, cobalt, 

copper, lead mercury, molybdenum, nickel, selenium, tin and zinc), benzene, toluene, 

ethylbenzene, xylene (BTEX), total recoverable hydrocarbons (TRH), organochlorine pesticides, 

polycyclic aromatic hydrocarbons, polychlorinated biphenyls and chlorinated hydrocarbons. 

All analytes were not reported at concentrations exceeding the laboratory detection limits. 

Whilst this is below a standard typically adopted, the Auditor has reviewed the soil sampling 

protocols, and based on this and the results provided, it is concluded that the practices employed 

during the investigation did not contribute to the contamination status of the samples collected 

during the investigation. 

5.7 Internal Laboratory Quality Control 

MGT Environmental, AGL, ALS and Ecowise perfonned internal laboratory quality control, including 

duplicate analyses, matrix spikes and method blanks. 

The intemal duplicate analyses perfonned by the laboratories showed good consistency with all 

RPDs for the various investigations reported to be generally less than 30%. 

Matrix spikes are field samples that are spiked with a known quantity of the recommended 

compound for that particular analysis. This is conducted to assess the effects of the specific 

sample matrix (i.e. clay, sand, etc) on the recovery of analytes. Matrix spike recoveries were 

generally within the acceptable range of 75% to 125% 

5.8 Conclusions on QA/QC 

The QA/QC measures employed throughout the assessment have enabled the quality of the field 

sample collection and laboratory analysis procedures to be examined and verified. 

It is concluded that although groundwater quality control samples were not collected by Maunsell 

during the only groundwater investigation undertaken at the site, the absence of these samples is 

unlikely to affect the conclusions reached with respect to the quality of data collected for 

groundwater due to the significant depth to groundwater (greater than 19 metres) and the absence 

of significant soil contamination at the site. 

It is concluded that the overall data quality is acceptable and is considered reliable to draw 

conclusions regarding the environmental condition of the site. 
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6. CONCLUSIONS 

The Auditor has reviewed the environmental investigations of the site located between Franklin, 

Bowen and Grote Streets in the Adelaide CBD. It is noted that the Audit site comprises an area of 

approximately S.OOOm^ and fomis a portion (Stage 1) of the larger site refen-ed to as the Central 

West Precinct development. 

Stage 1 is currently vacant and the proposed use of the land is for a new bus station development 

comprising bus parking bays, a passenger tenninal, a retail building and a paved plaza area. 

The Auditor understands that the site is to be used for commercial purposes comprising a new bus 

station development comprising bus parking bays, a passenger tenninal, a retail building and an 

open space paved plaza area. The Audit findings have been considered in the context of this 

proposed use. 

6.1 Site History 

A site history review was undertaken by Rust PPK in March 1997 and included a site inspection, a 

historical title search, a review of the Adelaide City Council archives and an aerial photograph 

search (between 1949 and 1995). The site history review provided the following general 

infonnation: 

From 1850 until the early 1900s, the land was generally used for residential purposes and 

some shops, a bakehouse and a private road. 

• In 1900 the eastern side of Bowen Street comprised private premises, comprising a 

number of residential properties, some vacant land, shops, a bakehouse (off Franklin 

Street) and the United Disciples Church. 

• From the 1920s various small light industries were established on the site which included 

a garage, workshop, stables, forge, showroom, houses, a plumber, a welder and radio 

and electrical companies, shops and offices. 

• The Corporation of the City of Adelaide had acquired most of the land on the eastern side 

of Bowen Street by 1972. The land was then cleared and by 1979 the bus tenninal 

(Greyhound Pioneer Australia) and associated car parks had been constructed. 

A new tenninal building (McCafferty's Express Coaches) was constructed on Bowen 

Street between 1989 and 1995, on what was previously either car or bus parking spaces. 

All buildings were demolished and associated car parking areas were cleared in 2006 and 

the site is currently vacant. 
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6.2 Data Quality 

The QA/QC activities undertaken by various consultants including Rusk PPK, Maunsell and Tierra 

provide confidence that the testing of the soils and groundwater are adequately representative of 

the conditions at the site and enable the conclusions reached herein. 

6.3 Remediation Works 

Remediation works at the site involved the removal of all surficial fill materials, between depths of 

0.2 metres and 1.45 metres or until natural soil was encountered, across the entire surface of the 

site and the construction of a clay capped soil re-use area for the containment of the fill materials. 

6.4 Soil Assessment 

Validation samples were collected at twenty locations on a grid basis across the site. Samples 

were collected from natural underlying soils to and analysed for a broad range of contaminants 

including Victorian EPA Screens. The soil sampling density for the broader site adopted by Tien-a 

met the requirement stipulated in AS4482.1 -1997. 

6.4.1 Evaluation of Soil Contamination - Ecological 

The results of soil testing have shown that soils remaining on-site following remediation works 

reported contaminant concentrations for analytes below the adopted ecological screening criteria 

with the exception of the following: 

Samples collected of the fill materials placed in the re-use area indicated that concentrations of zinc 

(up to 280 mg/kg) at two locations and concentrations of mercury (up to 3 mg/kg) at one location 

exceeded the ecological investigation levels within the re-use area. Leachability testing undertaken 

for a large number of soil samples representative of the materials placed in the re-use area 

indicated that leachable concentrations of metals were very low and generally below the laboratory 

detection limits. Therefore, slightly elevated metal concentrations reported at three locations are 

unlikely to mobilise and present a risk to groundwater at the site. On the basis that all re-used 

materials were placed at depths greater than 1.2 metres below ground surface, it is considered 

unlikely that elevated zinc and mercury concentrations would pose a risk to plant life at the site. In 

order to maintain the clay capping and mitigate exposure of plant life to contaminants in the soil, a 

Site Management Plan has been prepared which restricts the planting of deep rooted plant species 

in the vicinity of the re-use area. In addition, the Site Management Plan includes environmental 

management measures to ensure that any construction, excavation and/or maintenance works 

undertaken in the vicinity of the re-use area at the site are carried out in an appropriate manner and 

maintain the integrity of the clay capping. 

6.4.2 Evaluation of Soil Contamination - Human Health 

The investigation results indicated that concentrations of contaminants in site soils did not exceed 

NEPM 'E' HILs for open space or NEPM 'F' HILs for commercial/industrial use with the exception of 

concentrations of benzo(a)pyrene (2.8 mg/kg and 5.9 mg/kg) at two locations within the constructed 
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re-use area which exceeded the NEPM 'E' and/or NEPM 'F' human health investigation levels. On 

the basis that elevated benzo(a)pyrene concentrations were reported at depths greater than 1.2 

metres, it is considered highly unlikely that humans at the site will be exposed to reported 

contamination. In addition, the results of leachability testing carried out for contained soils reported 

concentrations of PAH generally not exceeding the laboratory detection limits. 

However, in order to prevent exposure of plants and/or humans to the contaminated soils a Site 

Management Plan has been prepared to ensure that any construction, excavation and/or 

maintenance works undertaken in the vicinity of the re-use area at the site are carried out in an 

appropriate manner and to maintain the integrity of the clay capping. 

6.5 Groundwater Assessment 

A total of three groundwater monitoring wells have been installed across the Stage 1 development 

site. 

The results of groundwater testing have indicated that concentrations of all contaminants were 

below either the laboratory detection limits and/or the adopted EPP screening criteria with the 

exception of an elevated selenium concentration (0.007 mg/L) which exceeded the EPP potable 

fresh aquatic water quality criterion of 0.005 mg/L for well MW9. All remaining selenium 

concentrations were reported to be below the adopted screening criterion. 

It is noted that selenium concentrations in on-site soils were not reported at concentrations 

exceeding the laboratory detection limits. On this basis it is concluded that the site is not a source 

of elevated selenium concentrations in groundwater. 

In the event that groundwater from the site discharges to the River Ton-ens, it is considered that 

over the distance to the River (approximately 900 m), processes such as dilution, dispersion and 

attenuation on the clayey substrate are likely to reduce metal concentrations to an acceptable level. 

Therefore it is concluded, that the Environmental Value Fresh Aquatic Ecosystems are unlikely to 

be impacted by elevated selenium concentration in the groundwater at the site. 

On the basis of the investigations undertaken at the site, it is concluded that all potential uses of 

groundwater are unlikely to be precluded by concentrations of contaminants reported for the 

groundwater at the site. 

6.6 Aesthetic Assessment 

The investigations identified fill material comprising sand, clay and silt with smaller quantities of 

concrete, bricks, tiles and other construction and demolition wastes, timber, plastic, steel, ash and 

slag also present. The fill and anthropogenic materials have been placed at depths greater than 

1.2 metres in the constaicted re-use area of the site, in addition, a small quantity of fill remains 

within 0.5 metres of the church allotment eastern boundary. The presence of these fill materials 

are not considered to compromise the aesthetic amenity of the land for the proposed commercial 

and open space use. 
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6.7 Geotechnical Issues 

This site audit report does not address the geotechnical issues associated with development of the 

site. The site owner is therefore advised to seek independent geotechnical advice regarding the 

suitability of the site for its intended use and the suitability of any placed, backfill materials, or any 

other matters relevant to the geotechnical stability of the site. 

6.8 Summary of Conclusions 

In summary, the infomiation provided by various assessment consultants has led the Auditor to the 

opinion that: 

• The condition of the land at the site with respect to possible chemical contamination is 

suitable for commercial / industrial and open space use consistent with the development 

plan attached, subject to the following conditions: 

1. Soils requiring management measures remain on-site at two locations (Area 1 and 

Area 2). This report includes a survey plan showing the location of Areas 1 and 2, a 

copy of which is provided as Figure 9. To restrict exposure of site users to these soils, 

a Site Management Plan has been prepared for future activities which may expose site 

users to these soils. The Auditor has reviewed the Site Management Plan, a copy of 

which is provided as Appendix G of this report. It is the responsibility of the current or 

future land owners to implement the management conditions relating to the site in 

accordance with the Site Management Plan. 

The following general comments should be considered with respect to future use of the site 

• Specialist advice should be sought in determining the geotechnical suitability of any fill 

material for its intended purpose; 

• If excavation or other activities are undertaken generating surplus soils requiring off-site 

disposal, the waste soils must be managed in accordance with relevant EPA guidelines; 

and 

• Any materials imported to site should comply with the National Environment Protection 

(Assessment of Site Contamination) Measure, 1999, Environmental Investigation Levels 

(Interim Urban). 

This executive summary forms part of the report "Site Audit Report, Central West Precinct, Bus 

Station Site - Stage 1" Report No: SG041157 RP01, dated 30 November 2006). Further details 

regarding the condition of the site may be found in the Site Audit Report. 
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DATED: 

SIGNED: 

Environmental Auditor (Contaminated Land) 
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SEARCH DATE : 04/12/2006 TIME: 15:13:24 
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C E R T I F I C A T E O F T I T L E 
SEAL FaOlWnr ACT, 1S86 

VOLIME 5317 FOLIO 62 

Edit ion 2 

Date Of Issue 05/01/1996 

Authority CD 6987000 

I certify that the registered proprietor is die pnqwictor of an csaac in fee sickle (or sudi other 
esmc or interest as is set &Hlfa) in tbe bod withia descri)ed sat̂ cct to such encumteaoces, Ueos 
Of other interests set forth ia the adiedutc of eodaracmeoB. 

REGISTRAR-GENERAL 

RE6ISTERB) PROPRIETOR IH FEE SIHPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCRIPTIOW OF LAHD 

ALLOTMENT 91 FILED PLAN 166443 

IN THE AREA NAMED ADELAIDE 

HUNDRED OF ADELAIDE 

EASEMENTS 

NIL 

SCHEDULE OF i» t M a , EKTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COMMENCING ON 23.2.1995 AND 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 FOLIO 62 

This plan is scanned for Certificate of Title 2762/200 
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DISTANCES ARE !N FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT = 0-3048 metres 

1 INCH => 0-0254 metres 

Note : Subject to all lawfully existing plans of division 

PAGE 2 OF 2 



L A I N U i > I I I L t G U r n U t , A U t L A l U f c 

For $ Ceflificate of Title issued pMfSuSOt W the Real Properly Act 1886 

REGISTER SEARCH OF CERTIFICATE OF TITLE * VOLUMlS 5960 FOLIO 473 

COST 
REGION 
AGENT 

$:i.6".10 (GST exempt ) 
GROUND FLOOR, L.T.O. - LGHP12 
GRFL BOX NO. : 000 

SU'iARansilJ ON : 04/12/2006 AT : 15:13:26 

PARENT TITLE 
AUTHORITY 
DATE OF ISSUE 
KUl'X'lON 

CT 5317/6:1. 
N 10/178611 
21/03/2006 
1 

REGISTERED PROPRIETOR, IN FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA .SOOl 

DESCRIPTION OF LAND (ROAD) 

ALLOTMENT 12 DEPOSITED PLAN 546 
IN THE AREA NAMED ADELAIDE 
miNDRED OF ADELAIDE 

BEING A PUBLIC ROAD 

BASWFNTS 

NIL 

SCHEDUJ>R 01'' ENDORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS AFFECTING THIS TITLE 

N I L 

REGISTRT^-GENBRAXi'S NOTES 

NIL 

RND OF TEXT. 

Page 1 of 1 
The Repistrar-General cisrtifies that this Trtle Register Search displays the r&cords 
maintahfid in the Rfioister Book and other notations at the time of searchina. 

Rrgbrfmr-Omrml 



C E R T I F I C A T E O F T I T L E 
BEAX. FHOFSRIY ACT, 1S86 

VOLUME 5317 FOLIO 64 

Date Of Issue 05/01/1996 

Edit ion 2 

Scnst i&Aiasaia l ia 
Authority CD 6987000 

I catUjr that the registered ptoptkxoe is tte prĉ Ktetor of aa estate in fee ̂ sqde (cs: sudi other 
estate or interest as is set fixdi) in the land within described sul̂ txt to such encumbcances, Ueos 
or other interests set fixtbi in the sdiedule of endCKsements. 

REGISTERED PROPRIETOR IW FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCRIPTIOW OF LAHD 

ALLOTMENT 93 FILED PLAN 166445 

IN THE AREA NAMED ADEUIDE 

HUNDRED OF ADELAIDE 

EASEMEWTS 

NIL 

SCHEDULE OF EHDORSEMEWTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COMMENCING ON 23.2.1995 AND 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 

This plan is scanned for Certificate of Title 2762/199 

FOLIO 64 
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DISTANCES ARE IN FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT = 0-3048 metres 

1 INCH = 0-0E54 metres 

Note : Subject to ail lawfully existing plans of division 

PAGE 2 OF 2 



C E R T I F I C A T E O F T I T L E 
SEAL raOFEBlY ACT, 1386 

South Aisttxalia 

VOLUME 5317 FOLIO 63 

Edit ion 2 

Date Of Issue 05/01/1996 

Authority CD 6987000 

I certify tbat the registered ptopAeax is the pcoprietor of an estate in Cee asapHe (cff suidh atber 
estate or interest as is set ftatfa) in the land within described sai^xx to such cncumbraoMxs, lictss 
or other interests set forth in the schedule of endossements. 

REGISTRAR-GENERAL 

RE6ISTERED PROPRIETOR IH FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCRIPTIOW OF LAW) 

ALLOTMENT 92 FILED PLAN 166444 

IN THE AREA NAMED ADELAIDE 

HUNDRED OF ADELAIDE 

EASEMEWTS 

NIL 

SCHEDULE OF 3rH :i; EMENTS 

8003092 LEASE TO GREYHOUND PIONEER PTY. LTD. COMMENCING ON 23.2.1995 

EXPIRING ON 18.10.2001 

PAGE 1 OF 2 End of Text. 



VOLUME 5317 FOLIO 63 

This plan is scanned for Certificate of Title 161/121 
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DISTANCES ARE IN FEET AND INCHES 

FOR METRIC CONVERSION 

1 FOOT ^ 0-3048 metres 

1 INCH = 0-0254 metres 

Note : Subject to all lawfully existing plans of division 

PAGE 2 OF 2 



fof B Certlficala of Title issued pui7u?nt to the Real Properly Act 1886 

RJTIGXSTKR STSARCH OF CFIRTIFICATE OF TITLE * VOLUME 5060 F O L I O 608 

COST : $16.10 (GST exeittpt ) 
REGION : GROUND FLOOR, L.T.O. - LGHP12 
AGENT : GRFL BOX NO : 000 
SEARCHED ON : 04/12/2006 AX : 15:13:39 

PARENT TITLE : CT 4391/861 
AUTHORITY : CONVERTED TITI.,)?. 
DATE OF ISSUE : 20/01/1992 
EDITION : 2 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPORATION OF 'I-Hk; CITY OF ADELAIDE OF TOWN HALL ADELAIDE SA 5000 

DESCRIPTION OF LAND 

ATJiOTMRNT 1 DL;POSITED PLAN 32560 
IN THE AREA NAMED ADELAIDE 
HUNDRED OF ADELAIDE 

EASEMENTS 

NIL 

SCTiEDULE OF ENDORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS AFFF.CTING THIS TITLE 

NIL 

REGISTRAR-GENERAL'S NOTES 

NIT. 

rCND OF TEXT. 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records . . 
maintainfirl in thR Rfinister Ronk anri othsr nntations at the time nf searchina. R«i«,mr-<..nnnnni 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5O6O 

SEARCH DATE : 04/12/2006 TIME: 15:13:29 
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Par a Cĉ rtificat̂  orf Title ifi&ticd pur&uaî t to tt)£> Pfopc>rty Aa 1896 

RraWJ.yTER SKMiCH OF CERTIFICATE OF TITLE * VOLUME 5728 FOLIO 566 

COST 
REGION 
AGENT 

$16.10 (GST excTnpt ) 
GROUND FLOOR, L.T.O. - LGHP12 
GRFL BOX NO : 00 0 

gniARCIlIllD ON 04/12/2006 AT : 15:13:32 

PARENT TITLE 
AUt^"0»~TY 
DATE OP ISSUtI! 
EDITION 

CT 1751/37 
CONVERTED TITLE 
27/01/<!000 
1 

REGI.9TIJ1R1J;D PROPRIETOR IN FEE SIMPLE 

THE CORPOPATION OF THE' CITY OF ADKTiAT.Dl?; OF C3PO BOX ADEIrAIDR .SA 5001 

DESCRIPTION OF LAND 

ALLOTMENT 94 FILED PLAN 199SS1 • 
IN THE AREA NAMED ADELAIDE 
HUNDRED OF ADELAIDE 

EASPlMF.wrS 

NIL 

SCHEDULE OF MNUORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS AFFECTING THIS TITLE 

NIL 

REGISTRAR-GBNKRAL'S NOTES 

APPROVED FILED PLAN NO UNIQUE, IDBNTXt-'IER PX27788 
CONVERTED TITLE-WITH NEXT DEALING LODGE CT 17 51/37 

END OF TEXT. 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records 
maintained in the Renifiter Book and other notations at the time of searchina. 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5 7 2 8 FOLIO 566 

SEARCH DATE : 04/12/2006 TIME: 15:13:32 

THIS PLAN IS SCANNED FOR CERTIFICATE OF TITLE 1751/37 

0 5 10 15 20 Metres 
I : I I I I 

NOTE: SUBJECT TO ALL LAWFULLY EXISTING PLANS OF DIVISION 

Pacrc 2 of. 2 



LANUJD IHLtb Ul-hlUt, AUbLAiPt: 
For a CertlRcate of Title issued puf̂ uent to the Real Property Act 1686 

REGISTER SEARCH OF CERTIFICATE OF TITLE • * VOLlIMli 5833 FOLIO P.4.7 * 

COST 
REGION 
AGENT 

$16.10 (GST exeTTtpi: ) 
GROUND FLOOR, L.T.O, ••• LGHP12 
GRFL BOX NO : 000 

SEARCHED ON : 04/12/2005 AT : 15:13:38 

PARENT TITLE 
AUTHORITY 
DATS OF ISSUE 
EDITION 

C T 226 / 1 2 4 

CONVERTTliiD T I T L E 
11/01/2001 
n. 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADELAIDE OF GPO BOX 22S2 ADHTiAIDE SA 5001 

DK-SCHIPTION OF LAND 

TUJLOTMENT 96 FILED PLAN 199653 
I N THE AREA NAMED ADELAIDE 
iniNDRKD OF ADELAIDE 

EASEMENTS 

NIL 

SCHEDULE OF ENDORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS 7-^FECTING TTTIS TITLE 

NIL 

PUlGIfiTRATi-GENERAL'S NOTES 

APPROVED FILED PLAN NO UNIQT.TB IDENTIFIER FX277a8 
COIWERTED TITLE-WITH NEXT DEALING LODGE CT 226/12-4 

BND OF TEXT. 

PagR 1 of 7. 
The Registrar-General certifies that this Title Register Search displays the records _ . _ , .<f'*Ŝ '''i< 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5833 

SEARCH DATE : 04/12/2006 TIME: 15:13:38 

THIS P! AN IS aCANNED TOR CERTIFICATE OF TITIJt 226/124 
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L A l M U i i I M L t i > U I - M U t , A U t L A l U t 
For a Certificate of TJtte laevied pursuenf to the Real Properly Act 186G 

REGISTER SEARCH OF CERTIFICATE OF TITLE * VOLITMU S712 FOLIO 545 

COST ; $1S,10 (GST exempt ) 
RfeGION : GROUND FT.OOR, L.T.O. - LGHP12 
AGENT : GRFL BOX NO : 000 
SHAHGHED ON : 04/12/2006 AT ; 15:13:44 

PARENT TITLE : CT 1922/4S 
AUTHORITY : CONVERTED TITLE 
DATE OF ISSUE : 22/11/1999 
EDITION : 1 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPORATION OF THE CITY OF ADiSLATDE OF GPO BOX 2252 ADELAIDE SA 5001 

DESCRIPTION OF LAND 

ALLOTMENT 97 FILRD PLAN 199654 
lisr THE AREA NAMED ADELAIDn 
HUNDRED OF ADELAIDE 

EASEMENTS 

NIL 

.•SCHEDULE OF ENDORS.EMWNTS 

NIL 

NOTATIONS 

DOCUMENTS AFFECTING THIS TITLE' 

NIL 

•REGISTRAR-GENERAL'S NOTES 

APPROVED FILED PLAN NO UNIQUE IDENTIFIER FX2778B 
CONVERTED TITTiJiI-WITH NEXT DEAI.ING LODGE CT 1922/48 

END OF TEXT 

Page 1 of 2 
Ttie Registrar-General certifies that this Title Register Search displays the records 
maintainor! in fho Roni^tof Rftrtk ortH rtfh<=T nrrtafir»n<i flf thf« Ump- nf RMrf^hinrj 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5712 FOLIO 5 4 5 
SEARCH DATE : 04/12/2006 TIME; 15:13:44 

THIS PLAN 15 SCANNED FOR CERTIFICATE OF TTTLE1622/48 
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i FOOT = 0-3048 METRES 

1 INCH = 00254 METRES 

NOTE: SUBJECT TO ALL LAWFULLY EXISTING PLANS OF DIVISION 

Pai^e 2 o f 2 



L A N U t t 11 I L t i 3 U l - l - lUfc , A U t L A l U t 
For a Certificato of Tillo iasued pursuant to the Real Properly Act 

REGISTER SEARCH OF CERTIFICATE OF TITLE * VOLUME 5735 FOLIC 127 * 

COST : $16.10 (GST exempt ) 
REGION : GROUND FLOOR, L.T.O. - LGHP12 
AGENT : GRFL BOX NO : 000 
SEARCHHJD ON : 04/12/2006 AT ; 15:13:48 

PARENT TITLE : CT 163 9/119 
AUTHORITY : CONVERTED TITLE 
DATE OF ISSUE : 17/02/2000 
EDITION : 1 

REGISTERED PROPRIETOR IN FEE SIMPLE 

THE CORPOFATTON OF TIIK CITY OF ADELAIDE OF GPO BOX 2252 ADELAIDE SA 50^1 

DESCRIPTION OF LAND 

ALLOTMENT 93 FILED PLAN 199650 
IN THE AREA NAMFD ADELAIDE 
HUNDRED OF ADELAIDE 

EASEMENTS 

NIL 

SCItlilDULE OF ENDORSEMENTS 

NIL 

NOTATIONS 

DOCUMENTS AFFF.CTING THIS TITLE 

NIL 

REG:i. ST(^AR-GENERAL' S NOTES 

APPROVED FILED PLAN NO UNIQUE IDENTIFIER FX377e8 
CONVERTED TITLE-WITH NEXT DEALING LODGE CT 163 9/119 

END OF TEXT. 

Page 1 of 2 
The Registrar-General certifies that this Title Register Search displays the records „ ., „ , '•f^T''' 
mnin+ainwH in fho R^nl'^h^f RnnW and nihfi-r nntafinn* at fhP fimi=- nf RParr .hinn Roaeiror-Gmeroi ' ^ i i ; ^ , 



DIAGRAM FOR CERTIFICATE OF TITLE VOLUME 5736 FOLIO 127 
SEARCH DATE: 04/12/2006 TIME: 15:13:48 

THIS PLAN IS SCANNED FOR CERTinCATE OFTrTUE 1630/118 
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NOTE; SUBJECT TO ALL LAWFULLY EXISTING PLANS OF DIVISION 

Paq© 2 of 2 



APPENDICES B - G (ON CD) 

APPENDIX B - BC TONKIN AUDIT REPORT (JULY 1997) 

INCLUDING RUST PPK SITE HISTORY REPORT (MARCH 1997) & RUST PPK ESA (JULY 1997) 

APPENDIX C - MAUNSELL SOIL & GROUNDWATER INVESTIGATION (NOVEMBER 2004) 

APPENDIX D - TIERRA ADDITIONAL INVESTIGATIONS (JULY 2005) 

APPENDIX E - TIERRA REMEDIATION REPORT (SEPTEMBER 2006) 

APPENDIX F - GROUNDWATER DATABASE SEARCH RESULTS 

APPENDIX G - TIERRA SITE MANAGEMENT PLAN (NOVEMBER 2006) 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































