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Victoria’s audit system 

An environmental audit system has operated in Victoria since 1989. The Environment 
Protection Act 2017 (the Act) provides for the appointment of environmental auditors. It also 
provides for Environment Protection Authority (EPA or the Authority) to have a system of 
preliminary risk screen assessments (PRSAs) and environmental audits. These are used in the 
planning, approval, regulation and management of activities, and in protection of human 
health and the environment. 

Under the Act, the functions of an environmental auditor include to: 

• conduct PRSAs and environmental audits 
• prepare and issue PRSA statements and reports, and environmental audit 

statements and reports. 

The purpose of a PRSA is to: 

• assess the likelihood of the presence of contaminated land 
• determine if an environmental audit is required 
• recommend a scope for the environmental audit if an environmental audit  

is required. 

The purpose of an environmental audit is to: 

• assess the nature and extent of the risk of harm to human health or the environment 
from contaminated land, waste, pollution, or any activity 

• recommend measures to manage the risk of harm to human health or the 
environment from contaminated land, waste, pollution, or any activity 

• make recommendations to manage any contaminated land, waste, pollution  
or activity. 

Upon completion, all PRSAs and environmental audits require preparation of either a PRSA 
statement, accompanied by a PRSA report, or an environmental audit statement, 
accompanied by an environmental audit report.  

A person may engage an environmental auditor to conduct a PRSA or an environmental audit.  

EPA administers the environmental audit system and ensures an acceptable quality of 
environmental auditing is maintained. This is achieved by assessing auditor applications and 
conducting a quality assurance program. These measures ensure that PRSAs and 
environmental audits that environmental auditors undertake are completed in accordance 
with the relevant sections of the Act or any other Act, and with the guidelines the Authority or 
other government agencies have published. 
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File structures 

EPA stores digital statements and reports from PRSAs and environmental audits in three parts:  

• Part A, the PRSA or environmental audit report 
• Part B, report appendices 
• Part C, the PRSA statement and executive summary or environmental audit 

statement and executive summary. 

Report executive summaries, findings and recommendations should be read and relied upon 
only in the context of the whole document, including any appendices and the PRSA statement 
or environmental audit statement. 

Currency of PRSAs and environmental audits  

PRSAs and environmental audits are based on the conditions encountered and information 
reviewed at the time of preparation. They don’t represent any changes that may have 
occurred since the completion date. As it’s not possible for the PRSA or audit report to present 
all data that could be of interest to all readers, consideration should be made to any 
appendices or referenced documentation for further information. 

When information about the site changes from what was available at the time the PRSA or 
environmental audit was completed, or where an administrative error is identified, an 
environmental auditor may amend or withdraw PRSA or environmental audit statements 
and/or reports. Users are advised to check EPA’s website to ensure documents’ currency. 

PDF searchability and printing 

EPA can only provide PRSAs and environmental audit statements, reports and appendices that 
the environmental auditor provided to EPA via the EPA portal on the EPA website. 

All statements and reports should be in a Portable Document Format (PDF) and searchable; 
however at times some appendices may be provided as image-only PDFs, which can  
affect searchability. 

The PDF is compatible with Adobe Acrobat Reader, which is downloadable free from Adobe’s 
Website (www.adobe.com). 

Further information 

For more information on Victoria’s environmental audit system, visit EPA’s website or contact 
EPA’s Environmental Audit Unit. 

Web: www.epa.vic.gov.au 

Email: environmental.audit@epa.vic.gov.au 

 

http://www.epa.vic.gov.au/
mailto:environmental.audit@epa.vic.gov.au
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APPENDIX A: AERIAL IMAGERY 



 

 221082 – Aerial imagery 

 

 
 

1945 
 

 
  



 

 221082 – Aerial imagery 

 
 

1964 
 

 
  



 

 221082 – Aerial imagery 

 
 

1970 
 

 
  



 

 221082 – Aerial imagery 

 
 

1974 
 

 
  



 

 221082 – Aerial imagery 

 
 

1984 
 

 
  



 

 221082 – Aerial imagery 

 
 

1991 
 

 
  



 

 221082 – Aerial imagery 

 
 

2003 
 

 
  



 

 221082 – Aerial imagery 

 
 

2013 
 

 
  



 

 221082 – Aerial imagery 

 
 

2017 
 

 
  



 

 221082 – Aerial imagery 

 
 

2020 
 

 



 

 221082_PRSA_Lot 2_V1 

APPENDIX B: ROYAL HISTORICAL SOCIETY OF 
VICTORIA TRANSCRIPT 



 

 
 
Tel: (03) 9326 9288   Fax: (03) 9326 9477 
Email: sitesearch@historyvictoria.org.au    ABN 36 520 675 471     Reg. No: A2529 
Find out more about us on our website: www.historyvictoria.org.au 
 

Date:  8 October 2021 
 
Attention: Patrick Carroll 
  
Company: Environmental Earth Sciences 
  
Email: pcarroll@eesigroup.com 
  
From:    Rosemary Cameron (Executive Officer) 
 
NOTE: Email address: sitesearch@historyvictoria.org.au 
 
SITE SEARCH:  650 Diggers Road, Werribee South, 3030 
 
The site is located on the west side of the road south of Cuttriss Road and north of the 
bend to Beach Road. It is a block of grassed land with a building in the middle facing 
onto the road, which could be a small house and used as a shop and petrol station in 
the past. 
 
The main settlement in the district Werribee district began in 1850 as the village of 
Wyndham on the Werribee River. It became a town in 1861 and in 1884 the name 
was changed to Werribee. The land in and around Werribee was originally owned by 
the Chirnside family from 1863 onwards, where they leased and owned 28, 300 acres. 
In the 1890s the Chirnside’s leased land to tenant farmers, who, in the early 1900 
became free holders. They also sold large areas of land to the Government for the 
Closer Settlement Scheme, a sewerage farm and a State Research Farm. The area was 
largely agricultural and horticultural and used for grazing of sheep and cattle.  
 Werribee South is near the sea therefore sandy. 
 
The Sands and McDougall Directories, published from 1858 to 1974, only cover 
this area as a country town and as such the residents are listed in alphabetical order 
by surname, and there are no streets. In 1969, the last edition to list Werribee, many 
of the residents are farmers, poultry farmers, fruit and market gardeners and dairy 
farmers. In the 1945 Melbourne University aerial photographs of Melbourne this site 
and its surroundings were completely open country with not a building, road or tree 
to be seen. 



 

 
 
Tel: (03) 9326 9288   Fax: (03) 9326 9477 
Email: sitesearch@historyvictoria.org.au    ABN 36 520 675 471     Reg. No: A2529 
Find out more about us on our website: www.historyvictoria.org.au 
 

In the Victorian Municipal Directories in 1976 to 1994, Werribee South was 
bracketed with Point Cook and they were noted as being an ‘Irrigation area, intensive 
agriculture and market gardening, dairy farming and grazing’.   
In 1961 the Werribee by-pass highway was opened. 
 
The Melway Street Directories 1966-2020 first list this area of Werribee South in 
1978 and show Diggers, Whites and Cutriss Roads in place. The area to the south of 
your site along Beach Road is developed with a caravan park and Price Reserve for 
beach holidays and fishing.  
  
Google Earth 2003 – 2021 shows the area to be small farms with market gardening 
as the major occupier. Melway shows your site established in 1984 (although it could 
have been a lot earlier) with a shop, about 6 sheds and one petrol bowser, but closed 
down in the early 2000s. The site looks to be used right up to 2018 as a residence 
with a garden. The sheds around the main building are removed in 2018.  
 
We cannot say when the houses were built along the road either side, nor can we say 
when the site buildings were erected, but the area around has been used for farmland 
for market gardens. 
 
 
Researched by Margaret Fleming. 
 
The content of the Royal Historical Society of Victoria Inc. ("RHSV") report is provided for information purposes only. While the RHSV 
attempts to ensure accuracy and reliability of the information contained in the report, the RHSV makes no guarantee, warranty or promise, 
express or implied, concerning the accuracy, completeness or authenticity of the content of the report. If any liability may not be excluded by 
operation of the Trade Practices Act 1974, at the RHSV's option, liability is strictly limited to the supplying of the services again or the 
payment of the cost of having the services supplied again. To the fullest extent permitted by law, the RHSV does not accept any liability or 
responsibility to any person for the information (or the use of such information) which is provided in this report or incorporated into it by 
reference.The RHSV expressly disclaims all and any liability and responsibility to any person in respect of the consequences of anything 
done or omitted to be done by such person in reliance, whether wholly or partially, of this report. The information in the report is provided 
on the basis that all persons accessing the report undertake responsibility for making their own inquiries with respect to the relevance and 
accuracy of its content. 
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APPENDIX C: TITLE HISTORY 



VOLUME 11907 FOLIO 071                            Security no :  124092906248C
                                                  Produced 06/10/2021 01:26 PM

LAND DESCRIPTION

Land in Plan of Consolidation 377788L.
PARENT TITLES :
Volume 09040 Folio 446     Volume 09518 Folio 220
Created by instrument PC377788L 14/08/2017

REGISTERED PROPRIETOR

Estate Fee Simple
Sole Proprietor
    MARY PORTELLI of 650 DIGGERS ROAD WERRIBEE SOUTH VIC 3030
    PC377788L 14/08/2017

ENCUMBRANCES, CAVEATS AND NOTICES

    Any encumbrances created by Section 98 Transfer of Land Act 1958 or Section
    24 Subdivision Act 1988 and any other encumbrances shown or entered on the
    plan set out under DIAGRAM LOCATION below.

DIAGRAM LOCATION

SEE PC377788L FOR FURTHER DETAILS AND BOUNDARIES

ACTIVITY IN THE LAST 125 DAYS 

NIL

------------------------END OF REGISTER SEARCH STATEMENT------------------------

Additional information: (not part of the Register Search Statement)

Street Address: 650 DIGGERS ROAD WERRIBEE SOUTH VIC 3030

DOCUMENT END

Copyright State of Victoria. No part of this publication may be reproduced except as permitted by the Copyright Act 1968 (Cth), to comply with a statutory requirement or pursuant to a written agreement. The information is only
valid at the time and in the form obtained from the LANDATA REGD TM System. None of the State of Victoria, its agents or contractors, accepts responsibility for any subsequent publication or reproduction of the information.

The Victorian Government acknowledges the Traditional Owners of Victoria and pays respects to their ongoing connection to their Country, History and Culture. The Victorian Government extends this respect to their Elders,
past, present and emerging.

REGISTER SEARCH STATEMENT (Title Search) Transfer of 
Land Act 1958

Page 1 of 1

Title 11907/071 Page 1 of 1





Historical Search

Copyright State of Victoria. No part of this publication may be

reproduced except as permitted by the Copyright Act 1968 (Cth), to

comply with a statutory requirement or pursuant to a written

agreement.  The information is only valid at the time and in the form

obtained from the LANDATA REGD TM System.  None of the State of

Victoria, its agents or contractors, accepts responsibility for any

subsequent publication or reproduction of the information.

 

The Victorian Government acknowledges the Traditional Owners of

Victoria and pays respects to their ongoing connection to their

Country, History and Culture. The Victorian Government extends this

respect to their Elders, past, present and emerging.


HISTORICAL SEARCH STATEMENT       Land Use Victoria        

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

Produced 06/10/2021 03:05 PM


Volume 11907 Folio 071 

Folio Creation: Created as a computer folio


Parent titles : 

 Volume 09040 Folio 446      Volume 09518 Folio 220      


STATEMENT END



VOTS Snapshot


                                                  VOLUME 11907 FOLIO 071

                                                  124067569045P 

                                                  Produced 14/08/2017 03:46 pm

 

 

 

 

LAND DESCRIPTION

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

Land in Plan of Consolidation 377788L.

PARENT TITLES : 

Volume 09040 Folio 446     Volume 09518 Folio 220

Created by instrument PC377788L 14/08/2017

 

REGISTERED PROPRIETOR

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

Estate Fee Simple

Sole Proprietor

    MARY PORTELLI of 650 DIGGERS ROAD WERRIBEE SOUTH VIC 3030

    PC377788L 14/08/2017

 

ENCUMBRANCES, CAVEATS AND NOTICES

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

 

    Any encumbrances created by Section 98 Transfer of Land Act 1958 or Section

    24 Subdivision Act 1988 and any other encumbrances shown or entered on the

    plan set out under DIAGRAM LOCATION below.

 

DIAGRAM LOCATION

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

SEE PC377788L FOR FURTHER DETAILS AND BOUNDARIES

 


Delivered from the LANDATA® System by InfoTrack Pty Ltd.

The information supplied by Feigl & Newell Pty. Ltd. has been obtained from InfoTrack Pty Limited

by agreement between them. The information supplied has been obtained by InfoTrack Pty Limited

who is licensed by the State of Victoria to provide this information via LANDATA® System.
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APPENDIX D: CATHODIC PROTECTION SYSTEMS 
SEARCH 



 

Primary Search criteria: Address contains "650 Diggers Rd Werribee South"
Secondary Search criteria: None
 

CPS Reg Number Address Suburb Structure Protected Owner Approved current output Status Type of system

No record found

Disclaimer

 
Energy Safe Victoria provides Cathodic Protection system information in good faith, but cannot guarantee the completeness or accuracy of or validate the information
provided. The Cathodic Protection (CP) database is a register of currently operating Cathodic Protection systems in Victoria and was established in 1970. The CP
database is administered under the Electricity Safety Act 1998 and the Electricity Safety (Cathodic Protection) Regulations 2019. Some underground fuel tanks may
not be listed in the CP database including: if the tank is not metallic (therefore not requiring CP); the tank is metallic but CP was not installed; the CP system was not
registered, the CP was installed after 26 November 2019 after which galvanic anodes under 250mA were no longer required to be registered; or the CP system has
been de-commissioned. If you believe underground tanks may be present and not shown on ESV's CP database you should conduct your own tests and
investigations. ESV accepts no responsibility or liability for or arising from your use of, or reliance on, information obtained from the CPS database.

 
** If a drawing of the CPS system is required, please contact the CPS Owner

 

 

  CATHODIC PROTECTION SYSTEM DATABASE SEARCH  

 
Energy Safe Victoria
ABN 27 462 247 657

Level 5 Building 2
4 Riverside Quay
Southbank VIC 3006 

PO Box 262
Collins St West VIC 8007
DX 212569 Melbourne VIC 

T (03) 9203 9700
F (03) 9686 2197
www.esv.vic.gov.au
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APPENDIX E: WORKSAFE DANGEROUS GOODS 
REGISTER SEARCH



1

Patrick Carroll

From: Dangerous Goods Unit (WorkSafe) <dangerousgoodsunit@worksafe.vic.gov.au>
Sent: Monday, 11 October 2021 9:45 AM
To: Patrick Carroll
Subject: RE: 221082 - Dangerous Goods search request - 650 Diggers Rd Werribee South

[EXTERNAL EMAIL] DO NOT CLICK links or attachments unless you recognize the sender and know the content is 
safe. 

Good morning Patrick, 
  
Thank you for your email, 
  
I could not find any records of Dangerous Goods Being stored at that location. 
  
Your Sincerely  
 
Michael Smith 
Dangerous Goods Project Coordinator  
Regulated Industries Division 
 

dangerousgoodsunit@worksafe.vic.gov.au Head Office, 1 Malop Street  
Geelong VIC 3220 
www.worksafe.vic.gov.au  

   
 
BE GREEN, READ FROM THE SCREEN 

 
. 
 

BE GREEN, READ FROM THE SCREEN  
----- Forwarded by  on 11/10/2021 09:38 AM ----- 

Patrick Carroll <pcarroll@eesigroup.com>   

06/10/2021 01:54 PM 
To

 
DG_Notifications@worksafe.vic.gov.au@worksafetac.onmicrosoft.com, 
Licence/Field_Services/VWA@WorkCover 

cc
 

Subject
 

221082 - Dangerous Goods search request - 650 Diggers Rd Werribee 
South 

   

 
Hi Worksafe,  
 
  
 
May I please request a dangerous good search for the following property: 
 
  

 650 Diggers Rd Werribee South.  



2

 
  
 
Ive attached the current title to help you identify the property.  
 
  
 
Thanks,  
 
  
 
Pat 
 
  

Environmental Earth Sciences - Contamination Resolved Patrick Carroll – 
Environmental Scientist 

 

 

Level 1, 98 Maribyrnong 
Street Footscray Vic 3011
P:  +613 9687 

1666 
M: +61 400 907 

487 
 

www.eesigroup.com  

 

 
  
 
 (See attached file: image001.png) 

IMPORTANT - 
(1) The contents of this email and its attachments may be confidential and privileged. Any unauthorised use of the 
contents is expressly prohibited. If you receive this email in error, please contact us, and then delete the email. 
(2) Before opening or using attachments, check them for viruses and defects. The contents of this email and its 
attachments may become scrambled, truncated or altered in transmission. Please notify us of any anomalies. 
(3) Our liability is limited to resupplying the email and attached files or the cost of having them resupplied. 
(4) We collect personal information to enable us to perform our functions. For more information about the use, 
access and disclosure of this information, refer to our privacy policy at our website. 
(5) Please consider the environment before printing. 
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APPENDIX F: SITE PHOTOGRAPHS



 

 221082 - Photos 

 
 

Lot 2 - General store facing east 



 

 221082 - Photos 

 
 

Lot 1 – Facing north 
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Lot 2 - Facing west 



 

 221082 - Photos 

 
 

Lot 2 - Location of USTs 



 

 221082 - Photos 

 
 

 
BH01 – Sampling location at boundary of Lot 1 and Lot 2, boundary marked by garden bed.  
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BH01 – Soil profile 
 



 

 221082 - Photos 

 
 

Bowser outside Lot 2 along Diggers Rd 



 

 221082 - Photos 

 
 

Lot 2 – UST vent pipes 
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APPENDIX G: GEOLOGICAL BORELOGS 



Borehole Log:LOCATION
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
BH01650 Diggers Rd Werribee South

-
-

Hand auger

221082
-

16/11/21

Storgad - Werribee PRSA

PC

PC

Natural
Brown/grey top soil (sandy clay) with  rounded 
quartz fragment

Red/brown soft silty CLAY

Red/brown  firm silty CLAY

 X 

 X 

D

D

0

0

0

0

6.5

7

No odour throughout

BH01_0.1

BH01_0.5

End of hole @ 0.7m bgl, target in 
natural



Borehole Log:LOCATION
SURFACE ELEVATION
GROUNDWATER
DRILL METHOD

JOB NUMBER
DATUM
DATE DRILLED

PROJECT:

Logged by

Proj. Manager

STRATIGRAPHY
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NOTE: This bore log is for environmental purposes only and is not intended to 
provide geotechnical information. 

Geological Borelog
BH02650 Diggers Rd Werribee South

-
-

Hand auger

221082
-

16/11/21

Storgad - Werribee PRSA

PC

PC

Fill
Brown/grey top soil (silty sandy clay) with minor 
angular gravel

Natural
Red/brown soft silty CLAY

 X 

X 0 0 6.5

No odour throughout

BH02_0.4

End of hole @ 0.4 m bgl, target in 
natural
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APPENDIX H: LABORATORY DOCUMENTATION 



 0  0.00 True

Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 7EM2122848

:: LaboratoryClient ENVIRONMENTAL EARTH SCIENCES Environmental Division Melbourne

: :ContactContact PATRICK CARROLL Hannah White

:: AddressAddress P.O.BOX  2253

FOOTSCRAY VIC, AUSTRALIA 3011

4 Westall Rd Springvale VIC Australia 3171

:Telephone ---- :Telephone +61-3-8549 9600

:Project 221083 Date Samples Received : 16-Nov-2021 18:35

:Order number ---- Date Analysis Commenced : 18-Nov-2021

:C-O-C number ---- Issue Date : 22-Nov-2021 18:07

Sampler : PC

Site : Werribee South

Quote number : EN/010/20

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Laboratory Coordinator Melbourne Inorganics, Springvale, VIC

Jarwis Nheu Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC

Vincent Emerton-Bell Laboratory Technician Newcastle - Inorganics, Mayfield West, NSW

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 7:Page

Work Order :

:Client

EM2122848

221083:Project

ENVIRONMENTAL EARTH SCIENCES

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ALS is not NATA accredited for the analysis of Exchangeable Cations on Alkaline Soils when performed under ALS Method ED006.l

EP080: Where reported, Total Xylenes is the sum of the reported concentrations of m&p-Xylene and o-Xylene at or above the LOR.l

EP068: Where reported, Total Chlordane (sum) is the sum of the reported concentrations of cis-Chlordane and trans-Chlordane at or above the LOR.l

EP068: Where reported, Total OCP is the sum of the reported concentrations of all Organochlorine Pesticides at or above LOR.l

ED007 and ED008: When Exchangeable Al is reported from these methods, it should be noted that Rayment & Lyons (2011) suggests Exchange Acidity by 1M KCl - Method 15G1 (ED005) is a more suitable method 

for the determination of exchange acidity (H+ + Al3+).

l



3 of 7:Page

Work Order :

:Client

EM2122848

221083:Project

ENVIRONMENTAL EARTH SCIENCES

Analytical Results

--------BH02_0.4BH01_0.5BH01_0.1Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------16-Nov-2021 00:0016-Nov-2021 00:0016-Nov-2021 00:00Sampling date / time

----------------EM2122848-003EM2122848-002EM2122848-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EA001: pH in soil using 0.01M CaCl extract

6.3 ---- ---- ---- ----pH Unit0.1----pH (CaCl2)

EA055: Moisture Content

---- 12.1 ---- ---- ----%1.0----Moisture Content

EA055: Moisture Content (Dried @ 105-110°C)

8.1 ---- 12.0 ---- ----%1.0----Moisture Content

EA150: Soil Classification based on Particle Size

35 ---- ---- ---- ----%1----Clay (<2 µm)

EA152: Soil Particle Density

2.45 ---- ---- ---- ----g/cm30.01----Soil Particle Density (Clay/Silt/Sand)

ED007: Exchangeable Cations

4.6 ---- ---- ---- ----meq/100g0.1----Exchangeable Calcium

2.5 ---- ---- ---- ----meq/100g0.1----Exchangeable Magnesium

1.4 ---- ---- ---- ----meq/100g0.1----Exchangeable Potassium

0.6 ---- ---- ---- ----meq/100g0.1----Exchangeable Sodium

9.1 ---- ---- ---- ----meq/100g0.1----Cation Exchange Capacity

EG005(ED093)T: Total Metals by ICP-AES

1.88Iron ---- ---- ---- ----%0.0057439-89-6

5Arsenic 7 6 ---- ----mg/kg57440-38-2

<1Cadmium <1 <1 ---- ----mg/kg17440-43-9

21Chromium 41 21 ---- ----mg/kg27440-47-3

6Copper 12 25 ---- ----mg/kg57440-50-8

12Lead 13 68 ---- ----mg/kg57439-92-1

12Nickel 25 16 ---- ----mg/kg27440-02-0

25Zinc 31 249 ---- ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 ---- ----mg/kg0.17439-97-6

EP004: Organic Matter

2.1 ---- ---- ---- ----%0.5----Organic Matter

1.2 ---- ---- ---- ----%0.5----Total Organic Carbon

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC ---- ---- ---- ----mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) ---- ---- ---- ----mg/kg0.05118-74-1

<0.05beta-BHC ---- ---- ---- ----mg/kg0.05319-85-7

<0.05gamma-BHC ---- ---- ---- ----mg/kg0.0558-89-9
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Work Order :

:Client

EM2122848

221083:Project

ENVIRONMENTAL EARTH SCIENCES

Analytical Results

--------BH02_0.4BH01_0.5BH01_0.1Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------16-Nov-2021 00:0016-Nov-2021 00:0016-Nov-2021 00:00Sampling date / time

----------------EM2122848-003EM2122848-002EM2122848-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EP068A: Organochlorine Pesticides (OC) - Continued

<0.05delta-BHC ---- ---- ---- ----mg/kg0.05319-86-8

<0.05Heptachlor ---- ---- ---- ----mg/kg0.0576-44-8

<0.05Aldrin ---- ---- ---- ----mg/kg0.05309-00-2

<0.05Heptachlor epoxide ---- ---- ---- ----mg/kg0.051024-57-3

<0.05^ ---- ---- ---- ----mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane ---- ---- ---- ----mg/kg0.055103-74-2

<0.05alpha-Endosulfan ---- ---- ---- ----mg/kg0.05959-98-8

<0.05cis-Chlordane ---- ---- ---- ----mg/kg0.055103-71-9

<0.05Dieldrin ---- ---- ---- ----mg/kg0.0560-57-1

0.124.4`-DDE ---- ---- ---- ----mg/kg0.0572-55-9

<0.05Endrin ---- ---- ---- ----mg/kg0.0572-20-8

<0.05beta-Endosulfan ---- ---- ---- ----mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) ---- ---- ---- ----mg/kg0.05115-29-7

<0.054.4`-DDD ---- ---- ---- ----mg/kg0.0572-54-8

<0.05Endrin aldehyde ---- ---- ---- ----mg/kg0.057421-93-4

<0.05Endosulfan sulfate ---- ---- ---- ----mg/kg0.051031-07-8

<0.24.4`-DDT ---- ---- ---- ----mg/kg0.250-29-3

<0.05Endrin ketone ---- ---- ---- ----mg/kg0.0553494-70-5

<0.2Methoxychlor ---- ---- ---- ----mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin ---- ---- ---- ----mg/kg0.05309-00-2/60-57-1

0.12^ Sum of DDD + DDE + DDT ---- ---- ---- ----mg/kg0.0572-54-8/72-55-9/5

0-2

EP068B: Organophosphorus Pesticides (OP)

<0.05Dichlorvos ---- ---- ---- ----mg/kg0.0562-73-7

<0.05Demeton-S-methyl ---- ---- ---- ----mg/kg0.05919-86-8

<0.2Monocrotophos ---- ---- ---- ----mg/kg0.26923-22-4

<0.05Dimethoate ---- ---- ---- ----mg/kg0.0560-51-5

<0.05Diazinon ---- ---- ---- ----mg/kg0.05333-41-5

<0.05Chlorpyrifos-methyl ---- ---- ---- ----mg/kg0.055598-13-0

<0.2Parathion-methyl ---- ---- ---- ----mg/kg0.2298-00-0

<0.05Malathion ---- ---- ---- ----mg/kg0.05121-75-5

<0.05Fenthion ---- ---- ---- ----mg/kg0.0555-38-9

<0.05Chlorpyrifos ---- ---- ---- ----mg/kg0.052921-88-2

<0.2Parathion ---- ---- ---- ----mg/kg0.256-38-2

<0.05Pirimphos-ethyl ---- ---- ---- ----mg/kg0.0523505-41-1
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Analytical Results

--------BH02_0.4BH01_0.5BH01_0.1Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------16-Nov-2021 00:0016-Nov-2021 00:0016-Nov-2021 00:00Sampling date / time

----------------EM2122848-003EM2122848-002EM2122848-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EP068B: Organophosphorus Pesticides (OP) - Continued

<0.05Chlorfenvinphos ---- ---- ---- ----mg/kg0.05470-90-6

<0.05Bromophos-ethyl ---- ---- ---- ----mg/kg0.054824-78-6

<0.05Fenamiphos ---- ---- ---- ----mg/kg0.0522224-92-6

<0.05Prothiofos ---- ---- ---- ----mg/kg0.0534643-46-4

<0.05Ethion ---- ---- ---- ----mg/kg0.05563-12-2

<0.05Carbophenothion ---- ---- ---- ----mg/kg0.05786-19-6

<0.05Azinphos Methyl ---- ---- ---- ----mg/kg0.0586-50-0

EP080/071: Total Petroleum Hydrocarbons

<10 <10 ---- ---- ----mg/kg10----C6 - C9 Fraction

<50 <50 ---- ---- ----mg/kg50----C10 - C14 Fraction

<100 <100 ---- ---- ----mg/kg100----C15 - C28 Fraction

<100 <100 ---- ---- ----mg/kg100----C29 - C36 Fraction

<50^ <50 ---- ---- ----mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 ---- ---- ----mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 ---- ---- ----mg/kg10C6_C10-BTEX

<50 <50 ---- ---- ----mg/kg50---->C10 - C16 Fraction

<100 <100 ---- ---- ----mg/kg100---->C16 - C34 Fraction

<100 <100 ---- ---- ----mg/kg100---->C34 - C40 Fraction

<50^ <50 ---- ---- ----mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 ---- ---- ----mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 ---- ---- ----mg/kg0.271-43-2

<0.5Toluene <0.5 ---- ---- ----mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 ---- ---- ----mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 ---- ---- ----mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 ---- ---- ----mg/kg0.595-47-6

<0.2^ <0.2 ---- ---- ----mg/kg0.2----Sum of BTEX

<0.5^ <0.5 ---- ---- ----mg/kg0.5----Total Xylenes

<1Naphthalene <1 ---- ---- ----mg/kg191-20-3

EP068S: Organochlorine Pesticide Surrogate

89.2Dibromo-DDE ---- ---- ---- ----%0.0521655-73-2
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Analytical Results

--------BH02_0.4BH01_0.5BH01_0.1Sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------16-Nov-2021 00:0016-Nov-2021 00:0016-Nov-2021 00:00Sampling date / time

----------------EM2122848-003EM2122848-002EM2122848-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EP068T: Organophosphorus Pesticide Surrogate

79.2DEF ---- ---- ---- ----%0.0578-48-8

EP080S: TPH(V)/BTEX Surrogates

96.51.2-Dichloroethane-D4 96.5 ---- ---- ----%0.217060-07-0

79.3Toluene-D8 80.1 ---- ---- ----%0.22037-26-5

80.84-Bromofluorobenzene 81.0 ---- ---- ----%0.2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE 21655-73-2 62 128

EP068T: Organophosphorus Pesticide Surrogate

DEF 78-48-8 40 139

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 51 125

Toluene-D8 2037-26-5 55 125

4-Bromofluorobenzene 460-00-4 56 124

Inter-Laboratory Testing
Analysis conducted by ALS Newcastle, NATA accreditation no. 825, site no. 1656 (Chemistry) 9854 (Biology).

(SOIL) EA150: Soil Classification based on Particle Size

(SOIL) EA152: Soil Particle Density
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QUALITY CONTROL REPORT
Work Order : EM2122848 Page : 1 of 9

:: LaboratoryClient Environmental Division MelbourneENVIRONMENTAL EARTH SCIENCES

:Contact PATRICK CARROLL :Contact Hannah White

:Address P.O.BOX  2253

FOOTSCRAY VIC, AUSTRALIA 3011

Address : 4 Westall Rd Springvale VIC Australia 3171

::Telephone ---- +61-3-8549 9600:Telephone

:Project 221083 Date Samples Received : 16-Nov-2021

:Order number ---- Date Analysis Commenced : 18-Nov-2021

:C-O-C number ---- Issue Date : 22-Nov-2021

Sampler : PC

Site : Werribee South

Quote number : EN/010/20

No. of samples received 3:

No. of samples analysed 3:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted, unless the sampling was conducted by ALS. This document shall 

not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Laboratory Coordinator Melbourne Inorganics, Springvale, VIC

Jarwis Nheu Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC

Vincent Emerton-Bell Laboratory Technician Newcastle - Inorganics, Mayfield West, NSW

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract /digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from 

standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Duplicate Result Acceptable RPD (%)

EG005(ED093)T: Total Metals by ICP-AES  (QC Lot: 4021880)

EG005T: Lead 7439-92-1 5 mg/kg 54 42 24.0 0% - 50%Anonymous EM2122871-001

EG005T: Zinc 7440-66-6 5 mg/kg 120 121 1.0 0% - 20%

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.0 No LimitBH01_0.1 EM2122848-001

EG005T: Chromium 7440-47-3 2 mg/kg 21 23 9.0 0% - 50%

EG005T: Nickel 7440-02-0 2 mg/kg 12 12 0.0 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg 5 <5 0.0 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 6 6 0.0 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 12 21 53.9 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 25 25 0.0 No Limit

EG005T: Iron 7439-89-6 50 mg/kg 1.88 % 19100 1.8 0% - 20%

EG005T: Cadmium 7440-43-9 1 mg/kg <1 2 77.3 No LimitAnonymous EM2122871-001

EG005T: Chromium 7440-47-3 2 mg/kg 24 28 13.4 0% - 50%

EG005T: Nickel 7440-02-0 2 mg/kg 87 98 12.3 0% - 20%

EG005T: Arsenic 7440-38-2 5 mg/kg <5 21 122 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 32 49 43.1 No Limit

EG005T: Iron 7439-89-6 50 mg/kg 35300 35600 1.0 0% - 20%

EA001: pH in soil using 0.01M CaCl extract  (QC Lot: 4024638)

EA001: pH (CaCl2) ---- 0.1 pH Unit 6.3 6.3 0.0 0% - 20%BH01_0.1 EM2122848-001

EA001: pH (CaCl2) ---- 0.1 pH Unit 8.0 7.9 0.0 0% - 20%Anonymous EM2123023-001

EA055: Moisture Content (Dried @ 105-110°C)  (QC Lot: 4023024)

EA055: Moisture Content ---- 0.1 % 28.0 29.0 3.5 0% - 20%Anonymous EM2122826-001

EA055: Moisture Content ---- 0.1 % 15.4 15.2 1.8 0% - 50%Anonymous EM2122907-004

ED007: Exchangeable Cations  (QC Lot: 4025736)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Duplicate Result Acceptable RPD (%)

ED007: Exchangeable Cations  (QC Lot: 4025736)  - continued

ED007: Exchangeable Calcium ---- 0.1 meq/100g 4.6 4.8 3.3 0% - 20%BH01_0.1 EM2122848-001

ED007: Exchangeable Magnesium ---- 0.1 meq/100g 2.5 2.6 0.0 0% - 20%

ED007: Exchangeable Potassium ---- 0.1 meq/100g 1.4 1.4 0.0 0% - 50%

ED007: Exchangeable Sodium ---- 0.1 meq/100g 0.6 0.7 0.0 No Limit

ED007: Cation Exchange Capacity ---- 0.1 meq/100g 9.1 9.4 3.2 0% - 20%

EG035T:  Total Recoverable Mercury by FIMS  (QC Lot: 4021881)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.0 No LimitBH01_0.1 EM2122848-001

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.0 No LimitAnonymous EM2122871-001

EP004: Organic Matter  (QC Lot: 4019894)

EP004: Organic Matter ---- 0.5 % <0.5 <0.5 0.0 No LimitAnonymous EM2122534-002

EP004: Total Organic Carbon ---- 0.5 % <0.5 <0.5 0.0 No Limit

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 4025709)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.0 No LimitBH01_0.1 EM2122848-001

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg 0.12 0.11 0.0 No Limit

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP068B: Organophosphorus Pesticides (OP)  (QC Lot: 4025709)

EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 <0.05 0.0 No LimitBH01_0.1 EM2122848-001

EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 0.0 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Duplicate Result Acceptable RPD (%)

EP068B: Organophosphorus Pesticides (OP)  (QC Lot: 4025709)  - continued

EP068: Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 0.0 No LimitBH01_0.1 EM2122848-001

EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Ethion 563-12-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 <0.05 0.0 No Limit

EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP068: Parathion-methyl 298-00-0 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP068: Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 4021752)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.0 No LimitAnonymous EM2122704-002

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.0 No LimitAnonymous EM2122870-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 4022181)

EP071: C15 - C28 Fraction ---- 100 mg/kg 720 500 36.5 No LimitAnonymous EM2122813-042

EP071: C29 - C36 Fraction ---- 100 mg/kg 680 470 36.3 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg 60 <50 27.1 No Limit

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg 1460 # 970 40.3 0% - 20%

EP071: C15 - C28 Fraction ---- 100 mg/kg 150 <100 37.7 No LimitAnonymous EM2122941-003

EP071: C29 - C36 Fraction ---- 100 mg/kg 130 <100 25.0 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.0 No Limit

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg 280 <50 139 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 4021752)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.0 No LimitAnonymous EM2122704-002

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.0 No LimitAnonymous EM2122870-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 4022181)

EP071: >C16 - C34 Fraction ---- 100 mg/kg 1260 880 35.9 0% - 50%Anonymous EM2122813-042

EP071: >C34 - C40 Fraction ---- 100 mg/kg 310 180 54.7 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.0 No Limit

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg 1570 # 1060 38.8 0% - 20%

EP071: >C16 - C34 Fraction ---- 100 mg/kg 240 100 82.1 No LimitAnonymous EM2122941-003

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.0 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.0 No Limit

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg 240 100 82.4 No Limit

EP080: BTEXN  (QC Lot: 4021752)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Sample ID Method: Compound CAS Number LOR Unit Duplicate Result Acceptable RPD (%)

EP080: BTEXN  (QC Lot: 4021752)  - continued

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 No LimitAnonymous EM2122704-002

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.0 No Limit

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 No LimitAnonymous EM2122870-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.0 No Limit
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Method Blank (MB) and Laboratory Control Sample (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Acceptable Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005(ED093)T: Total Metals by ICP-AES  (QCLot: 4021880)

EG005T: Arsenic 7440-38-2 5 mg/kg <5 105123 mg/kg 13070.0

EG005T: Cadmium 7440-43-9 1 mg/kg <1 71.71.23 mg/kg 13050.0

EG005T: Chromium 7440-47-3 2 mg/kg <2 11920.2 mg/kg 13070.0

EG005T: Copper 7440-50-8 5 mg/kg <5 95.155.9 mg/kg 13070.0

EG005T: Iron 7439-89-6 50 mg/kg <50 11433227 mg/kg 13070.0

EG005T: Lead 7439-92-1 5 mg/kg <5 98.962.4 mg/kg 13070.0

EG005T: Nickel 7440-02-0 2 mg/kg <2 10715.4 mg/kg 13070.0

EG005T: Zinc 7440-66-6 5 mg/kg <5 75.1162 mg/kg 13070.0

EA001: pH in soil using 0.01M CaCl extract  (QCLot: 4024638)

EA001: pH (CaCl2) ---- ---- pH Unit ---- 1014 pH Unit 10198.8

---- 1007 pH Unit 10199.3

ED007: Exchangeable Cations  (QCLot: 4025736)

ED007: Exchangeable Calcium ---- 0.1 meq/100g <0.1 90.724.13 meq/100g 13080.0

ED007: Exchangeable Magnesium ---- 0.1 meq/100g <0.1 1061.96 meq/100g 13072.2

ED007: Exchangeable Potassium ---- 0.1 meq/100g <0.1 1151.01 meq/100g 13077.4

ED007: Exchangeable Sodium ---- 0.1 meq/100g <0.1 1240.86 meq/100g 13089.2

ED007: Cation Exchange Capacity ---- 0.1 meq/100g <0.1 -------- --------

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 4021881)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 85.90.64 mg/kg 13070.0

EP004: Organic Matter  (QCLot: 4019894)

EP004: Organic Matter ---- 0.5 % <0.5 10177 % 13070.0

EP004: Total Organic Carbon ---- 0.5 % <0.5 10443.5 % 13070.0

EP068A: Organochlorine Pesticides (OC)  (QCLot: 4025709)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 85.30.5 mg/kg 12671.8

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 86.20.5 mg/kg 12572.2

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 84.50.5 mg/kg 12470.0

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 81.80.5 mg/kg 12469.1

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 85.10.5 mg/kg 12569.2

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 83.90.5 mg/kg 12266.6

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 85.20.5 mg/kg 12368.8

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 84.70.5 mg/kg 12467.2

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 82.10.5 mg/kg 12666.0

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 85.20.5 mg/kg 12670.2

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 85.00.5 mg/kg 12472.1
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Acceptable Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP068A: Organochlorine Pesticides (OC)  (QCLot: 4025709)  - continued

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 87.50.5 mg/kg 12268.0

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 86.70.5 mg/kg 12468.9

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 77.80.5 mg/kg 13055.8

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 85.30.5 mg/kg 12467.9

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 87.20.5 mg/kg 12772.0

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 1250.5 mg/kg 13166.3

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 97.90.5 mg/kg 13162.4

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 89.00.5 mg/kg 13055.4

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 1000.5 mg/kg 12868.8

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 89.90.5 mg/kg 13255.5

EP068B: Organophosphorus Pesticides (OP)  (QCLot: 4025709)

EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 93.60.5 mg/kg 12765.6

EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 84.40.5 mg/kg 12963.0

EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 70.90.5 mg/kg 13610.0

EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 75.10.5 mg/kg 12858.3

EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 82.80.5 mg/kg 12269.0

EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 83.20.5 mg/kg 12268.0

EP068: Parathion-methyl 298-00-0 0.2 mg/kg <0.2 74.70.5 mg/kg 12459.6

EP068: Malathion 121-75-5 0.05 mg/kg <0.05 82.20.5 mg/kg 12863.8

EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 84.60.5 mg/kg 12471.1

EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 96.80.5 mg/kg 12667.4

EP068: Parathion 56-38-2 0.2 mg/kg <0.2 74.90.5 mg/kg 12257.9

EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 83.80.5 mg/kg 12366.2

EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 76.10.5 mg/kg 12359.8

EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 85.10.5 mg/kg 12765.4

EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 69.90.5 mg/kg 12852.1

EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 83.10.5 mg/kg 12265.2

EP068: Ethion 563-12-2 0.05 mg/kg <0.05 79.90.5 mg/kg 12463.2

EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 96.70.5 mg/kg 12765.9

EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 78.60.5 mg/kg 13143.1

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 4021752)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 87.736 mg/kg 13158.6

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 4022181)

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 110650 mg/kg 12875.0

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 1082920 mg/kg 12382.0

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 1051380 mg/kg 12182.4

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg <50 -------- --------

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 4021752)
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Acceptable Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 4021752)  - continued

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 92.845 mg/kg 12859.3

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 4022181)

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 124920 mg/kg 13077.0

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 1063700 mg/kg 12081.5

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 116270 mg/kg 13773.3

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg <50 -------- --------

EP080: BTEXN  (QCLot: 4021752)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 96.22 mg/kg 11761.6

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 96.52 mg/kg 12565.8

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 97.12 mg/kg 12465.8

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 96.64 mg/kg 13464.8

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 99.72 mg/kg 13268.7

EP080: Naphthalene 91-20-3 1 mg/kg <1 1040.5 mg/kg 12361.8

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Acceptable Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Sample ID Method: Compound CAS Number

EG005(ED093)T: Total Metals by ICP-AES  (QCLot: 4021880)

BH01_0.5 EM2122848-002 7440-38-2EG005T: Arsenic 94.150 mg/kg 12478.0

7440-43-9EG005T: Cadmium 93.850 mg/kg 11679.7

7440-47-3EG005T: Chromium 97.050 mg/kg 12179.0

7440-50-8EG005T: Copper 95.4250 mg/kg 12080.0

7439-92-1EG005T: Lead 95.3250 mg/kg 12080.0

7440-02-0EG005T: Nickel 96.050 mg/kg 12078.0

7440-66-6EG005T: Zinc 89.7250 mg/kg 12080.0

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 4021881)

BH01_0.5 EM2122848-002 7439-97-6EG035T: Mercury 86.10.5 mg/kg 11676.0

EP004: Organic Matter  (QCLot: 4019894)

Anonymous EM2122704-001 ----EP004: Organic Matter 74.95.12293 % 12070.0

----EP004: Total Organic Carbon 74.92.9713 % 12070.0

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 4021752)

Anonymous EM2122730-002 ----EP080: C6 - C9 Fraction 67.428 mg/kg 12433.4
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Acceptable Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Sample ID Method: Compound CAS Number

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 4022181)

Anonymous EM2122813-043 ----EP071: C10 - C14 Fraction 108650 mg/kg 12571.2

----EP071: C15 - C28 Fraction 1022920 mg/kg 12275.6

----EP071: C29 - C36 Fraction 1011380 mg/kg 12078.0

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 4021752)

Anonymous EM2122730-002 C6_C10EP080: C6 - C10 Fraction 60.433 mg/kg 12030.8

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 4022181)

Anonymous EM2122813-043 ----EP071: >C10 - C16 Fraction 122920 mg/kg 12872.2

----EP071: >C16 - C34 Fraction 99.23700 mg/kg 11976.5

----EP071: >C34 - C40 Fraction 96.4270 mg/kg 13866.8

EP080: BTEXN  (QCLot: 4021752)

Anonymous EM2122730-002 71-43-2EP080: Benzene 93.42 mg/kg 12754.4

108-88-3EP080: Toluene 91.22 mg/kg 13157.1
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:: LaboratoryClient Environmental Division MelbourneENVIRONMENTAL EARTH SCIENCES

:Contact PATRICK CARROLL Telephone : +61-3-8549 9600

:Project 221083 Date Samples Received : 16-Nov-2021

Site : Werribee South Issue Date : 22-Nov-2021

PC:Sampler No. of samples received : 3

:Order number ---- No. of samples analysed : 3

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l Duplicate outliers exist - please see following pages for full details.

l For all regular sample matrices, NO  surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Duplicate (DUP) RPDs 

EM2122813--042 ----C10 - C36 Fraction 

(sum)

Anonymous RPD exceeds LOR based limits0% - 20%40.3 %EP080/071: Total Petroleum Hydrocarbons

EM2122813--042 ---->C10 - C40 Fraction 

(sum)

Anonymous RPD exceeds LOR based limits0% - 20%38.8 %EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Outliers : Frequency of Quality Control Samples

Matrix: SOIL

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardPesticides by GCMS  0.00  5.000 1

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA001: pH in soil using 0.01M CaCl extract

Soil Glass Jar - Unpreserved (EA001)

BH01_0.1 19-Nov-202123-Nov-2021 19-Nov-202119-Nov-202116-Nov-2021 ü ü
EA055: Moisture Content

Soil Glass Jar - Unpreserved (EA055)

BH01_0.5 30-Nov-2021---- 18-Nov-2021----16-Nov-2021 ---- ü
EA055: Moisture Content (Dried @ 105-110°C)

Soil Glass Jar - Unpreserved (EA055)

BH01_0.1, BH02_0.4 30-Nov-2021---- 18-Nov-2021----16-Nov-2021 ---- ü
EA150: Soil Classification based on Particle Size

Snap Lock Bag (EA150H)

BH01_0.1 15-May-2022---- 19-Nov-2021----16-Nov-2021 ---- ü
EA152: Soil Particle Density

Snap Lock Bag (EA152)

BH01_0.1 15-May-2022---- 19-Nov-2021----16-Nov-2021 ---- ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

ED006: Exchangeable Cations on Alkaline Soils

Soil Glass Jar - Unpreserved (ED006)

BH01_0.1 14-Dec-202114-Dec-2021 22-Nov-202119-Nov-202116-Nov-2021 ü ü
ED007: Exchangeable Cations

Soil Glass Jar - Unpreserved (ED007)

BH01_0.1 14-Dec-202114-Dec-2021 22-Nov-202119-Nov-202116-Nov-2021 ü ü
ED008: Exchangeable Cations

Soil Glass Jar - Unpreserved (ED008)

BH01_0.1 14-Dec-202114-Dec-2021 22-Nov-202119-Nov-202116-Nov-2021 ü ü
EG005(ED093)T: Total Metals by ICP-AES

Soil Glass Jar - Unpreserved (EG005T)

BH01_0.1, BH01_0.5,

BH02_0.4

15-May-202215-May-2022 19-Nov-202119-Nov-202116-Nov-2021 ü ü

EG035T:  Total Recoverable Mercury by FIMS

Soil Glass Jar - Unpreserved (EG035T)

BH01_0.1, BH01_0.5,

BH02_0.4

14-Dec-202114-Dec-2021 19-Nov-202119-Nov-202116-Nov-2021 ü ü

EP004: Organic Matter

Soil Glass Jar - Unpreserved (EP004)

BH01_0.1 14-Dec-202114-Dec-2021 18-Nov-202118-Nov-202116-Nov-2021 ü ü
EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved (EP068)

BH01_0.1 29-Dec-202130-Nov-2021 19-Nov-202119-Nov-202116-Nov-2021 ü ü
EP068B: Organophosphorus Pesticides (OP)

Soil Glass Jar - Unpreserved (EP068)

BH01_0.1 29-Dec-202130-Nov-2021 19-Nov-202119-Nov-202116-Nov-2021 ü ü
EP080/071: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved (EP080)

BH01_0.1, BH01_0.5 30-Nov-202130-Nov-2021 19-Nov-202118-Nov-202116-Nov-2021 ü ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved (EP080)

BH01_0.1, BH01_0.5 30-Nov-202130-Nov-2021 19-Nov-202118-Nov-202116-Nov-2021 ü ü
EP080: BTEXN

Soil Glass Jar - Unpreserved (EP080)

BH01_0.1, BH01_0.5 30-Nov-202130-Nov-2021 19-Nov-202118-Nov-202116-Nov-2021 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üExchangeable Cations ED007

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üMoisture Content EA055

NEPM 2013 B3 & ALS QC Standard 20.00  10.001 5 üOrganic Matter EP004

NEPM 2013 B3 & ALS QC Standard 100.00  10.001 1 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH in soil using a 0.01M CaCl2 extract EA001

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 15.00  10.003 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 16.67  10.002 12 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üExchangeable Cations ED007

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üOrganic Matter EP004

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üpH in soil using a 0.01M CaCl2 extract EA001

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üExchangeable Cations ED007

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üOrganic Matter EP004

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 20.00  5.001 5 üOrganic Matter EP004

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 1 ûPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 8.33  5.001 12 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to Rayment and Lyons 4B3 (mod.) or 4B4 (mod.) 10 g of soil is mixed with 50 mL of 0.01M 

CaCl2 and tumbled end over end for 1 hour.  pH is measured from the continuous suspension. This method is 

compliant with NEPM Schedule B(3).

pH in soil using a 0.01M CaCl2 extract EA001 SOIL

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.  

This method is compliant with NEPM Schedule B(3).

Moisture Content EA055 SOIL

Particle Size Analysis by Hydrometer according to AS1289.3.6.3Particle Size Analysis by Hydrometer EA150H SOIL

Soil Particle Density by AS 1289.3.5.1: Methods of testing soils for engineering purposes - Soil classification 

tests - Determination of the soil particle density of a soil - Standard method

Soil Particle Density EA152 SOIL

In house: Referenced to Soil Survey Test Method C5. Soluble salts are removed from the sample prior to 

analysis.  Cations are exchanged from the sample by contact with alcoholic ammonium chloride at pH 8.5.  They 

are then quantitated in the final solution by ICPAES and reported as meq/100g of original soil.

Exchangeable Cations on Alkaline Soils * ED006 SOIL

In house: Referenced to Rayment & Lyons Method 15A1. Cations are exchanged from the sample by contact with 

Ammonium Chloride.  They are then quantitated in the final solution by ICPAES and reported as meq/100g of 

original soil. This method is compliant with NEPM Schedule B(3).

Exchangeable Cations ED007 SOIL

In house: Referenced to Rayment & Lyons Method 15A2. Soluble salts are removed from the sample prior to 

analysis.  Cations are exchanged from the sample by contact with Ammonium Chloride.  They are then 

quantitated in the final solution by ICPAES and reported as meq/100g of original soil. This method is compliant 

with NEPM Schedule B(3).

Exchangeable Cations with 

pre-treatment

ED008 SOIL

In house: Referenced to APHA 3120; USEPA SW 846 - 6010.  Metals are determined following an appropriate 

acid digestion of the soil.  The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present.  Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM Schedule B(3)

Total Metals by ICP-AES EG005T SOIL

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2) (Cold Vapour generation) AAS)  

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM Schedule B(3)

Total Mercury by FIMS EG035T SOIL

In house: Referenced to AS1289.4.1.1. Dichromate oxidation method after Walkley and Black. This method is 

compliant with NEPM Schedule B(3)

Organic Matter EP004 SOIL

In house: Referenced to USEPA SW 846 - 8270 Extracts are analysed by Capillary GC/MS and quantification is by 

comparison against an established 5 point calibration curve. This technique is compliant with NEPM Schedule 

B(3).

Pesticides by GCMS EP068 SOIL

In house: Referenced to USEPA SW 846 - 8015  Sample extracts are analysed by Capillary GC/FID and 

quantified against alkane standards over the range C10 - C40. Compliant with NEPM Schedule B(3).

TRH - Semivolatile Fraction EP071 SOIL

In house: Referenced to USEPA SW 846 - 8260.  Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established  5 point calibration curve. Compliant with NEPM 

Schedule B(3) amended.

TRH Volatiles/BTEX EP080 SOIL
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Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to Rayment and Lyons 4B1, 10 g of soil is mixed with 50 mL of 0.01M CaCl2 and tumbled 

end over end for 1 hour.  pH is measured from the continuous suspension.  This method is compliant with 

NEPM Schedule B(3).

pH in soil using a 0.01M CaCl2 extract EA001-PR SOIL

In house: Referenced to Rayment and Lyons method 15C1.Exchangeable Cations Preparation 

Method (Alkaline Soils)

ED006PR SOIL

In house: Referenced to Rayment & Lyons method 15A1.  A 1M NH4Cl extraction by end over end tumbling at a 

ratio of 1:20.  There is no pretreatment for soluble salts.  Extracts can be run by ICP for cations.

Exchangeable Cations Preparation 

Method

ED007PR SOIL

10 g of 40°C dried soil is mixed with 50 mL of reagent grade water and tumbled end over end for 1 hour.  Water 

soluble salts are leached from the soil by the continuous suspension.  Samples are settled and the water 

filtered off for analysis.

1:5 solid / water leach following drying at 

40°C

EN34-AD SOIL

In house: Referenced to USEPA 200.2.  Hot Block Acid Digestion  1.0g of sample is heated with Nitric and 

Hydrochloric acids, then cooled.  Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis.  Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM Schedule B(3).

Hot Block Digest for metals in soils 

sediments and sludges

EN69 SOIL

In house: Referenced to AS1289.4.1.1.   Dichromate oxidation method after Walkley and Black. This method is 

compliant with NEPM Schedule B(3).

Organic Matter EP004-PR SOIL

In house: Referenced to USEPA SW 846 - 5030A.  5g of solid is shaken with surrogate and 10mL methanol prior 

to analysis by Purge and Trap -  GC/MS.

Methanolic Extraction of Soils for Purge 

and Trap

ORG16 SOIL

In house:  Mechanical agitation (tumbler). 10g of sample, Na2SO4 and surrogate are extracted with 30mL 1:1 

DCM/Acetone by end over end tumble.  The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis.

Tumbler Extraction of Solids ORG17 SOIL
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APPENDIX I: REGISTERED GROUNDWATER BORE 
SEARCH RESULTS 



Groundwater Database Bore Radius Search Coordinates

Easting Northing
Radius Required 

(m)

 296 635.0 5 795 286.0 2000

Distance from 
Centre (m) 1414 1414

Minimum Extent 
of Radius

295221 5793872

Maximum Extent 
of Radius

298049 5796700

2.00 RADIUS (km)

DISTANCE (m)*
Angle (east-
west axis)

Direction Cell 1 Direction Cell 2 Site ID
MGA 
Zone

Easting Northing Date Completed Total Depth (m) Screen top Screen bottom Screened lithology Uses

428 45 Refer Cell to Right SE 145551 55 296938.1 5794984.2 13
552 47 Refer Cell to Right SE 133201 55 297013.1 5794884.2 28/03/1998 15 12 15 COARSE GRAVEL & PEBBLE Domestic
590 72 N Refer Cell to Left 59717 55 296820.1 5795846.2 1/01/1970 11.9 Domestic
670 27 Refer Cell to Right SE 132352 55 297233.1 5794984.2 9/05/1997 15 7 15 COARSE SAND RIVER PEBBLES Domestic
704 35 Refer Cell to Right SE 134076 55 297213.1 5794884.2 28/03/1998 15 10.5 15 GRAVEL Domestic
786 27 Refer Cell to Right SE 135984 55 297333.1 5794924.2 21/11/1998 19.5 6 19.5 GREY CLAY - FINE SAND Domestic
917 87 Refer Cell to Right S 304090 55 296680.1 5794370.2 16/03/1973 30
917 5 Refer Cell to Right E 59619 55 297548.1 5795202.2 31/12/1970 13.1 Irrigation
917 30 Refer Cell to Right SE 112804 55 297429.7 5794828.1 30/09/1992 27 19 25 COARSE SANDSTONE- CLAY CEMENTED GRAVELGroundwater Investigation
918 30 Refer Cell to Right SE 113018 55 297430.4 5794828.6 30/09/1992 8 5 8 COARSE SANDSTONE- CLAY CEMENTED GRAVEL
1071 15 W W 59534 55 295602.2 5795571.2 14/11/1985 23.5 18.1 23.5 GRAVEL
1085 15 W W 59535 55 295588.9 5795573 24/04/2002 120
1092 15 W W 145272 55 295581.7 5795574 25/01/2002 15 11 14 MOTTLED CLAY Groundwater Investigation
1134 61 Refer Cell to Right SW 304091 55 296077.1 5794298.2 20/03/1973 45
1167 37 Refer Cell to Right SE 59533 55 297570 5794588 6/11/1985 43 14.2 20.2 GRAVEL
1190 75 Refer Cell to Right S 304087 55 296318.1 5794139.2 10/05/1972 36.58
1220 6 W W 112803 55 295422.3 5795418.2 22/09/1992 27 19.5 25.5 SAND LARGE STONES Groundwater Investigation
1274 77 Refer Cell to Right S 304089 55 296341.1 5794046.2 16/03/1973 36
1290 35 NE Refer Cell to Left 59767 55 297688.1 5796031.2 1/01/1970 12.1 Domestic
1330 54 NE Refer Cell to Left 129560 55 297413.1 5796364.2 15/12/1996 16 13.5 16 COARSE SAND RIVER PEBBLES Domestic
1359 60 Refer Cell to Right SW 304086 55 295962.1 5794105.2 4/05/1972 30.48
1427 38 NW Refer Cell to Left 59598 55 295503.1 5796155.2 31/12/1983 3.5 Irrigation
1601 78 N Refer Cell to Left 59750 55 296966.1 5796852.2 1/01/1970 40
1622 52 NE Refer Cell to Left 59527 55 297633.1 5796564.2 4/10/1984 19
1643 23 NE Refer Cell to Left 59752 55 298146.1 5795930.2 1/01/1970 25.9 Stock
1666 63 NE Refer Cell to Left 59720 55 297379.1 5796776.2 1/01/1970 12.8
1685 10 W W 119941 55 294976.1 5795583.2 5/02/1992 8.44 6.94 8.44 SILT TO SANDY SILT RED/BROWN FINE TO MEDGroundwater Investigation
1685 10 W W 114688 55 294976.1 5795583.2 8.44
1698 15 E E 59751 55 298279.1 5795711.2 1/01/1970 8.2 Stock
1704 52 NW Refer Cell to Left 59682 55 295594.1 5796635.2 31/12/1967 15.2 Irrigation
1738 69 Refer Cell to Right S 304088 55 296000.1 5793668.2 15/03/1973 66.5
1770 77 N Refer Cell to Left 59738 55 296229.1 5797009.2 1/01/1970 0 Domestic
1774 19 W W 119940 55 294958.1 5795865.2 5/03/1992 8.79 7.29 8.79 SILT TO SANDY SILT RED/BROWN SOME SAND FIEN TO HARDGroundwater Investigation
1774 19 W W 114689 55 294958.1 5795865.2 8.79
1814 55 NE Refer Cell to Left 125091 55 297673.1 5796774.2 15/11/1994 9 6 8 SANDY CLAY WET Groundwater Investigation
1819 55 NE Refer Cell to Left 59536 55 297669.1 5796782.9 26/11/1985 41 17 23 GRAVEL

1847 84 N Refer Cell to Left 128928 55 296813.1 5797124.2 28/04/1996 18 12 18 GRAVEL - RIVER PEBBLES
1861 73 N Refer Cell to Left 59768 55 297164.1 5797070.2 1/01/1970 11.6 Stock
1877 10 W W 119942 55 294786.1 5795609.2 6/03/1992 6.6 5.1 6.6 SILT RED/BROWN WITH SOME FINE SAND WET SOFTGroundwater Investigation
1877 10 W W 114687 55 294786.1 5795609.2 6.6
1933 55 NW Refer Cell to Left 130359 55 295533.1 5796874.2 17/06/1997 15 13.5 15 RIVER PEBBLES COARSE GRAVEL Irrigation
1938 27 NE Refer Cell to Left 142331 55 298363.1 5796164.2 19/12/1999 28.5 22.5 28.5 COARSE SAND
1941 72 N Refer Cell to Left 130947 55 296043.1 5797134.2 10.8 Irrigation
1949 88 N Refer Cell to Left 59737 55 296693.1 5797234.2 1/01/1970 13.4 Irrigation

Centre of Site
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APPENDIX J: EIL CALCULATIONS 

 



Hamon et al. 2004 ‐ Background metals concentrations derived from iron content

Predicted background metal concentrations ABC
Sample Fe (%) a values c values log [M] [M] mg/kg

As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn
BH01_0.1 1.88 0.574 0.75 0.612 0.702 1.039 0.589 1.064 1.916 1.235 1.381 0.558 1.529 1.221 2.122 1.403 1.573 0.843 1.690 16.64817396854 132.318 25.280 37.451 6.964 49.032

Mean 16.65 132.32 25.28 37.45 6.96 49.03

Sample Fe (%) a values c values log [M] [M] mg/kg
As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn As Cr Cu Ni Pb Zn

BH01_0.1 1.88 0.574 0.75 0.612 0.702 1.039 0.589 0.507 1.242 0.808 0.834 0.118 1.024 0.664 1.448 0.976 1.026 0.403 1.185 4.62 28.03 9.46 10.63 2.53 15.33

Mean 4.62 28.03 9.46 10.63 2.53 15.33



Inputs
Select contaminant from list below

Cr_III Land use
Below needed to calculate fresh and aged 
ACLs (mg contaminant/kg dry soil)

Fresh Aged

9.1

National parks and areas of 
high conservation value

210 330

6.3

Commercial and industrial 530 1100

1.2

Enter % clay (values from 0 to 100%) 0

35
Below needed to calculate fresh and aged 
ABCs 210 330

Measured background concentration 
(mg/kg). Leave blank if no measured value 370 730

132

or for fresh ABCs only 530 1100

Enter iron content (aqua regia method) 
(values from 0 to 50%) to obtain estimate 
of background concentration

or for aged ABCs only

Enter State (or closest State)

VIC

Enter traffic volume (high or low)

low actual result 209.800712 326.5017801

372.9913411 734.4783528

533.7128277 1136.282069

Outputs

Urban residential and open 
public spaces

370 730

Cr III  soil-specific EILs



Inputs
Select contaminant from list below

Cu Land use
Below needed to calculate fresh and aged 
ACLs (mg contaminant/kg dry soil)

Enter cation exchange capacity (silver 
thiourea method) (values from 0 to 100 
cmolc/kg dwt) Fresh Aged

9.1

National parks and areas of 
high conservation value

70 85

Enter soil pH  (calcium chloride method) 
(values from 1 to 14)

6.3

Enter organic carbon content (%OC) 
(values from 0 to 50%)

Commercial and industrial 160 280

1.2

0

35
Below needed to calculate fresh and aged 
ABCs 70 85

Measured background concentration 
(mg/kg). Leave blank if no measured value 120 200

25

or for fresh ABCs only 160 280

Enter iron content (aqua regia method) 
(values from 0 to 50%) to obtain estimate 
of background concentration

or for aged ABCs only

Enter State (or closest State)

VIC

Enter traffic volume (high or low)

low actual result 68.43352858 83.00185795

116.391383 199.6389795

160.7297768 281.0768456

Outputs

Urban residential and open 
public spaces

120 200

Cu soil-specific EILs



Inputs
Select contaminant from list below

Ni Land use
Below needed to calculate fresh and aged 
ACLs (mg contaminant/kg dry soil)

Enter cation exchange capacity (silver 
thiourea method) (values from 0 to 100 
cmolc/kg dwt) Fresh Aged

9.1

National parks and areas of 
high conservation value

40 60

6.3

Commercial and industrial 120 270

1.2

0

35
Below needed to calculate fresh and aged 
ABCs 40 60

Measured background concentration 
(mg/kg). Leave blank if no measured value 80 170

37

or for fresh ABCs only 120 270

Enter iron content (aqua regia method) 
(values from 0 to 50%) to obtain estimate 
of background concentration

or for aged ABCs only

Enter State (or closest State)

VIC

Enter traffic volume (high or low)

low actual result 42.42346165 59.79773703

78.43588695 170.5867398

120.1917421 265.7772909

Outputs

Urban residential and open 
public spaces

80 170

 Ni soil-specific EILs



Inputs
Select contaminant from list below

Zn Land use
Below needed to calculate fresh and aged 
ACLs (mg contaminant/kg dry soil)

Enter cation exchange capacity (silver 
thiourea method) (values from 0 to 100 
cmolc/kg dwt) Fresh Aged

9.1

National parks and areas of 
high conservation value

85 130

Enter soil pH  (calcium chloride method) 
(values from 1 to 14)

6.3

Commercial and industrial 280 630

1.2

0

35
Below needed to calculate fresh and aged 
ABCs 85 130

Measured background concentration 
(mg/kg). Leave blank if no measured value 190 420

49

or for fresh ABCs only 280 630

Enter iron content (aqua regia method) 
(values from 0 to 50%) to obtain estimate 
of background concentration

or for aged ABCs only

Enter State (or closest State)

VIC

Enter traffic volume (high or low)

low actual result 85.63614982 130.6818136

192.8620943 422.1373759

277.1057466 629.1265173

Outputs

Urban residential and open 
public spaces

190 420

Zn soil-specific EILs
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