
SWA198-AC  Groundwater Monitoring Program Report
 Lots 3 and 335 Pike Road, Baldivis 

Australand Holdings Ltd
    

 
360 Environmental Pty Ltd  

 

APPENDIX A 
Calibration Certificates 







SWA198-AC  Groundwater Monitoring Program Report
 Lots 3 and 335 Pike Road, Baldivis 

Australand Holdings Ltd
    

 
360 Environmental Pty Ltd  

 

APPENDIX B 
Chain of Custody and 

Sample Receipt Notification 

 

 

 

 

 

 

 

 

 

 

 

 





SAMPLE RECEIPT ADVICESAMPLE RECEIPT ADVICE

Client:Client:
360 Environmental360 Environmental 08 9321 042008 9321 0420ph:ph:
PO Box 14PO Box 14 08 9226 073908 9226 0739Fax:Fax:
West Perth  WA  6872West Perth  WA  6872

Attention:Attention: K PrinceK Prince

Sample log in details:Sample log in details:
Your reference:Your reference: SWA043SWA043
MPL Reference:MPL Reference: 105773105773
Date received:Date received: 28/09/1028/09/10
Date results expected to be reported:Date results expected to be reported: 5/10/105/10/10

Samples received in appropriate condition for analysis: YES
No. of samples provided 7 x Water
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Purchase order number: SWA043

Comments:Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:Contact details:
Please direct any queries to Joshua Lim or Sarah AbbottPlease direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.auemail: jlim@mpl.com.au or sabbott@mpl.com.au
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: 360 Environmental360 Environmental360 Environmental360 Environmental

Contact name: ALL RESULTS/SRA/COC'S
Client job number: PIKE ROAD LWMS-KP SWA043
COC number: SWA043-20110328-2
Turn around time: 5 Day
Date received: Mar 30, 2011
MGT lab reference: 294873294873294873294873

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Sample containers for volatile analysis received with zero headspace.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Dan Thompson on Phone : +61 3 9564 7055 or by e.mail: dant@mgtenv.com.au

Results will be delivered electronically via e.mail to ALL RESULTS/SRA/COC'S -
labresults@360environmental.com.au.

mgt Sample Receiptmgt Sample Receiptmgt Sample Receiptmgt Sample Receipt





SAMPLE RECEIPT ADVICESAMPLE RECEIPT ADVICE

Client:Client:
360 Environmental360 Environmental 08 9388 836008 9388 8360ph:ph:
PO Box 14PO Box 14 08 9226 073908 9226 0739Fax:Fax:
West Perth  WA  6872West Perth  WA  6872

Attention:Attention: Kaylee PrinceKaylee Prince

Sample log in details:Sample log in details:
Your reference:Your reference: Pike road LWMS - KPPike road LWMS - KP
MPL Reference:MPL Reference: 110093110093
Date received:Date received: 28/3/201128/3/2011
Date results expected to be reported:Date results expected to be reported: 4/04/114/04/11

Samples received in appropriate condition for analysis: YES
No. of samples provided Water
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Purchase order number:

Comments:Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:Contact details:
Please direct any queries to Joshua Lim or Sarah AbbottPlease direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.auemail: jlim@mpl.com.au or sabbott@mpl.com.au
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: 360 Environmental360 Environmental360 Environmental360 Environmental

Contact name: Niah Hade
Client job number: PIKE ROAD LWMS-NH -SWA043
COC number: Not provided
Turn around time: 5 Day
Date received: Sep 8, 2011
MGT lab reference: 311413311413311413311413

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

@ All samples have been received as described on the above COC.

@ COC has been completed correctly.

@ Attempt to chill was evident.

@ Appropriately preserved sample containers have been used.

@ All samples were received in good condition.

@ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

@ Organic samples had Teflon liners.

@ Sample containers for volatile analysis received with zero headspace.

@ı Some samples have been subcontracted.

:¥:: Custody Seals intact (if used).

NotesNotesNotesNotes

QC3 (1x vial cannot run for the requested analytes).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Dan Thompson on Phone : +61 3 9564 7055 or by e.mail: dan.thompson@mgtlabmark.com.au

Results will be delivered electronically via e.mail to Niah Hade - niamhhade@360environmental.com.au.

mgt Sample Receiptmgt Sample Receiptmgt Sample Receiptmgt Sample Receipt





SAMPLE RECEIPT ADVICE

Client:
360 Environmental 08 9388 8360ph:
PO Box 14 08 9226 0739Fax:
West Perth  WA  6872

Attention: Niamh Hade

Sample log in details:
Your reference: SWA043
MPL Reference: 114553
Date received: 7/09/11
Date results expected to be reported: 14/09/11

Samples received in appropriate condition for analysis: YES
No. of samples provided 1 Water
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Purchase order number:

Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:
Please direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.au
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: 360 Environmental360 Environmental360 Environmental360 Environmental

Contact name: Niamh Hade
Client job number: PIKE ROAD LWMS-NH SWA043
COC number: Not provided
Turn around time: 5 Day
Date/Time received: Nov 18, 2011 9:06 AM
MGT lab reference: 318955318955318955318955

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Sample containers for volatile analysis received with zero headspace.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Natalie Krasselt on Phone : (03) 9564 7055 or by e.mail: Natalie.Krasselt@mgtlabmark.com.au

Results will be delivered electronically via e.mail to Niamh Hade - niamhhade@360environmental.com.au.

mgt Sample Receiptmgt Sample Receiptmgt Sample Receiptmgt Sample Receipt





SAMPLE RECEIPT ADVICE

Client:
360 Environmental 08 9388 8360ph:
PO Box 14 08 9226 0739Fax:
West Perth  WA  6872

Attention: Niamh Hade

Sample log in details:
Your reference: Pike Road LWMS-Nh
MPL Reference: 116698
Date received: 17/11/11
Date results expected to be reported: 24/11/11

Samples received in appropriate condition for analysis: YES
No. of samples provided 1 x Water
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Purchase order number:

Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:
Please direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.au
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ABN – 50 005 085 521       e.mail : mgt@mgtenv.com.au       web : www.mgtenv.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261 & 1645
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: 360 Environmental360 Environmental360 Environmental360 Environmental

Contact name: Niamh Hade
Client job number: PIKE ROADS LWMS-NH SWA043
COC number: SWA043 20120201-1
Turn around time: 5 Day
Date/Time received: Feb 9, 2012 8:38 AM
MGT lab reference: 326600326600326600326600

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Sample containers for volatile analysis received with zero headspace.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Natalie Krasselt on Phone : (03) 9564 7055 or by e.mail: Natalie.Krasselt@mgtlabmark.com.au

Results will be delivered electronically via e.mail to Niamh Hade - niamhhade@360environmental.com.au.

mgt Sample Receiptmgt Sample Receiptmgt Sample Receiptmgt Sample Receipt





SAMPLE RECEIPT ADVICE

Client:
360 Environmental 08 9388 8360ph:
PO Box 14 08 9226 0739Fax:
West Perth  WA  6872

Attention: Niamh Hade

Sample log in details:
Your reference: SWA043
MPL Reference: 119089
Date received: 7/02/12
Date results expected to be reported: 14/02/12

Samples received in appropriate condition for analysis: YES
No. of samples provided 1 x Water
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Purchase order number:

Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:
Please direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.au
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SAMPLE RECEIPT ADVICE

Client:
360 Environmental 08 9388 8360ph:
PO Box 14 08 9226 0739Fax:
West Perth  WA  6872

Attention: Niamh Hade

Sample log in details:
Your reference: Pike Road LWMS - NH
MPL Reference: 121029
Date received: 4/4/12
Date results expected to be reported: 13/04/12

Samples received in appropriate condition for analysis: YES
No. of samples provided 6 x Waters
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice Pack
Sampling Date Provided: Yes
Purchase order number:

Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.
Perishable samples and dust filters are not retained, unless specifically requested.

Contact details:
Please direct any queries to Joshua Lim or Sarah Abbott
ph: 08 9317 2505     fax: 08 9317 4163
email: jlim@mpl.com.au or sabbott@mpl.com.au

Page 1 of  2
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ABN – 50 005 085 521       e.mail : enviro@mgtlabmark.com.au       web : www.mgtlabmark.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 9564 7055
NATA # 1261
Site # 1254

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 8215 6222
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned35Years of Environmental Analysis & Experience – fully Australian Owned

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: 360 Environmental360 Environmental360 Environmental360 Environmental

Contact name: Niamh Hade
Client job number: PIKE ROAD LWMS - NH
COC number: SWA043-20120404-2
Turn around time: 5 Day
Date/Time received: Apr 10, 2012 8:39 AM
MGT lab reference: 333122333122333122333122

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Organic samples had Teflon liners.

Sample containers for volatile analysis received with zero headspace.

Some samples have been subcontracted.

Custody Seals intact (if used).

Contact notesContact notesContact notesContact notes

If you have any questions with respect to these samples please contact:

Natalie Krasselt on Phone : (03) 9564 7055 or by e.mail: Natalie.Krasselt@mgtlabmark.com.au

Results will be delivered electronically via e.mail to Niamh Hade - niamhhade@360environmental.com.au.

mgt Sample Receiptmgt Sample Receiptmgt Sample Receiptmgt Sample Receipt



SWA198-AC  Groundwater Monitoring Program Report
 Lots 3 and 335 Pike Road, Baldivis 

Australand Holdings Ltd
    

 
360 Environmental Pty Ltd  

 

APPENDIX C 
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CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 105773105773
Client:Client:
360 Environmental360 Environmental
PO Box 14PO Box 14
West PerthWest Perth
WAWA 68726872

Attention:Attention: K PrinceK Prince

Sample log in details:Sample log in details:
Your Reference:Your Reference: SWA043SWA043
No. of samples:No. of samples: 7 x Water7 x Water
Date samples received:Date samples received: 28/09/1028/09/10
Date completed instructions received:Date completed instructions received: 28/09/1028/09/10
Location:Location: Pike RoadPike Road

Analysis Details:Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.Please refer to the last page of this report for any comments relating to the results.

Report Details:Report Details:
Date results requested by:Date results requested by: 5/10/105/10/10
Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued
Issue Date:Issue Date: 6/10/106/10/10
NATA accreditation number 9804. This document shall not be reproduced except in full.NATA accreditation number 9804. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.Tests not covered by NATA are denoted with *.

Results Approved By:Results Approved By:

Page 1 of  6Page 1 of  6MPL Reference:MPL Reference: 105773105773
Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: SWA043SWA043

Nutrients in Water 

Our Reference: UNITS 105773-1 105773-2 105773-3 105773-4 105773-5

Your Reference ------------- MW1 MW2 MW3 MW4 MW5

Date Sampled ------------ 24/09/2010 24/09/2010 24/09/2010 24/09/2010 24/09/2010

Type of sample Water Water Water Water Water

Total Nitrogen (Total N) mg/L 2.5 8.4 34 1.3 1.2

Total Kjeldahl Nitrogen mg/L 2.2 1.3 1.0 1.2 1.1

NOx as N mg/L 0.28 7.1 33 0.11 0.055

Nutrients in Water 

Our Reference: UNITS 105773-6 105773-7

Your Reference ------------- QC1 QC3

Date Sampled ------------ 24/09/2010 24/09/2010

Type of sample Water Water

Total Nitrogen (Total N) mg/L <0.05 1.2

Total Kjeldahl Nitrogen mg/L <0.005 1.2

NOx as N mg/L <0.005 0.018

Page 2 of  6Page 2 of  6MPL Reference:MPL Reference: 105773105773
Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: SWA043SWA043

8 Metals in Water - Low Level 

Our Reference: UNITS 105773-1 105773-2 105773-3 105773-4 105773-5

Your Reference ------------- MW1 MW2 MW3 MW4 MW5

Date Sampled ------------ 24/09/2010 24/09/2010 24/09/2010 24/09/2010 24/09/2010

Type of sample Water Water Water Water Water

Arsenic-Dissolved μg/L 2 2 <1 2 6

Cadmium-Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Chromium-Dissolved μg/L <1 <1 <1 <1 <1

Copper-Dissolved μg/L 4 <1 3 <1 <1

Lead-Dissolved μg/L <1 <1 <1 <1 <1

Mercury - Dissolved μg/L <0.1 <0.1 <0.1 <0.1 <0.1

Nickel-Dissolved μg/L 1 <1 <1 <1 <1

Zinc-Dissolved μg/L 4 <1 1 <1 <1

8 Metals in Water - Low Level 

Our Reference: UNITS 105773-6 105773-7

Your Reference ------------- QC1 QC3

Date Sampled ------------ 24/09/2010 24/09/2010

Type of sample Water Water

Arsenic-Dissolved μg/L <1 6

Cadmium-Dissolved μg/L <0.1 <0.1

Chromium-Dissolved μg/L <1 <1

Copper-Dissolved μg/L <1 <1

Lead-Dissolved μg/L <1 <1

Mercury - Dissolved μg/L <0.1 <0.1

Nickel-Dissolved μg/L <1 <1

Zinc-Dissolved μg/L <1 <1

Page 3 of  6Page 3 of  6MPL Reference:MPL Reference: 105773105773
Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: SWA043SWA043

Method ID Methodology Summary

  WILAB 18 Total Nitrogen by colourimetric chemistry in accordance to APHA 4500-P B5, 4500-NO3 F

  WILAB 18 TKN by calculation

  WILAB 18 NOx by colourimetric chemistry in accordance to APHA 4500-NO3 F

  Metals.22 
ICP-MS

Determination of various metals by ICP-MS. 

  WILAB 6 Metals by AAS

Page 4 of  6Page 4 of  6MPL Reference:MPL Reference: 105773105773
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Client Reference:Client Reference: SWA043SWA043

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Nutrients in Water Base ll Duplicate ll %RPD

Total Nitrogen (Total N) mg/L 0.05 WILAB 18 <0.05 105773-1 2.5 || 2.4 || RPD: 4 LCS 108%

Total Kjeldahl Nitrogen mg/L 0.005 WILAB 18 [NT] 105773-1 2.2 || 2.4 || RPD: 9 [NR] [NR]

NOx as N mg/L 0.005 WILAB 18 <0.005 105773-1 0.28 || <0.005 LCS 105%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

8 Metals in Water - Low 
Level

Base ll Duplicate ll %RPD

Arsenic-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 2 || 1 || RPD: 67 LCS 109%

Cadmium-Dissolved μg/L 0.1 Metals.22
ICP-MS

<0.1 105773-1 <0.1 || <0.1 LCS 115%

Chromium-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 <1 || <1 LCS 108%

Copper-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 4 || 3 || RPD: 29 LCS 103%

Lead-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 <1 || <1 LCS 113%

Mercury - Dissolved μg/L 0.1 WILAB 6 <0.1 105773-1 <0.1 || <0.1 LCS 106%

Nickel-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 1 || 1 || RPD: 0 LCS 105%

Zinc-Dissolved μg/L 1 Metals.22
ICP-MS

<1 105773-1 4 || 4 || RPD: 0 LCS 103%

Page 5 of  6Page 5 of  6MPL Reference:MPL Reference: 105773105773
Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: SWA043SWA043

Report Comments:Report Comments:

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.
The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2004.The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2004.

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater thanINS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requestedRPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection MeasureNS: Not specified; NEPM: National Environmental Protection Measure

Quality Control DefinitionsQuality Control Definitions
Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 
Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.which are similar to the analyte of interest, however are not expected to be found in real samples.

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics andMatrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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ARL Lab No: 10-5989
Date: 05 October 2010

CLIENT:

ATTENTION:

SAMPLE DESCRIPTION:

DATE RECEIVED:

PURCHASE ORDER:

METHOD REFERENCES:

Metals in Water ARL No. 039, 402, 403
Total Nitrogen ARL No. 330
NOx-N in Water ARL No. 313

Kim Rodgers
Laboratory Manager

360 Environmental

LABORATORY REPORT

P O Box 14
WEST PERTH   WA 6872

One water sample as received for analysis of total nitrogen, NOx-N and metals.

SWA043-20100924-1

Kaylee Prince

28 September 2010 
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360 Environmental
ARL Lab No: 10-5789

5 October 2010

Metals Quality Control Data

Matrix Spike Certified Reference Material

Arsenic 112% 110%
Cadmium 92% 112%
Chromium 106% 105%

Copper 99% 114%
Mercury 109% 90%
Nickel 102% 115%
Lead 86% 104%
Zinc - 100%

Nutrients Quality Control Data

Matrix Spike Certified Reference Material

NOx-N 112% 102%
Total Nitrogen 104% 84%

% Recovery

% Recovery
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360 Environmental
ARL Lab No: 10-5789

5 October 2010

Date Prepared
Date Analysed

ARL Lab No
Sample Marks

Total Kjeldahl Nitrogen 0.2 2.6
NOx-N 0.01 < 0.01

Total Nitrogen 0.2 2.6

mg/l mg/l

Nutrients

28/09/2010
29/09/2010, 01/10/2010

10-5789-1
Method 

Detection 
Limit

QC2
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360 Environmental
ARL Lab No: 10-5789

5 October 2010

Date Prepared:
Date Analysed:

ARL Lab No
Sample Marks

Arsenic 0.001 0.007
Cadmium 0.0001 < 0.0001
Chromium 0.001 < 0.001

Copper 0.001 < 0.00
Mercury 0.0001 < 0.0001
Nickel 0.001 0.001
Lead 0.001 < 0.001
Zinc 0.005 < 0.005

mg/l mg/l

Metals

28/09/2010
29/09/2010

10-5789-1
Method 

Detection 
Limit

QC2
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Certificate of Analysis
360 ENVIRONMENTAL
PO BOX 141 ALTONA ST
WEST PERTH
W.A 6872

Attention: Kaylee Prince

Report                                                294873-W
Client Reference                                 PIKE ROAD LWMS-KP SWA043
Received Date                                    Mar 30, 2011

Client Sample ID MW1 MW2 MW3 MW4

Sample Matrix Water Water Water Water

mgt-LabMark Sample No. M11-MA13438 M11-MA13439 M11-MA13440 M11-MA13441

Date Sampled Mar 25, 2011 Mar 25, 2011 Mar 25, 2011 Mar 25, 2011

Test/Reference LOR Unit

Acidity as CaCO3 5.0 mg/L 23 66 82 19

Chloride 5 mg/L 60 130 120 78

Conductivity 10 uS/cm 650 1100 1800 790

Dissolved Oxygen 0.01 mg/L 11 11 11 7.7

Nitrate & Nitrite (N) 0.05 mg/L 3.6 0.10 55 0.08

Nitrate (as N) 0.02 mg/L 3.5 0.10 55 0.07

Nitrite (as N) 0.02 mg/L 0.08 < 0.02 0.04 < 0.02

pH 0.1 units 7.8 7.6 7.6 7.7

Phosphate total (P) 0.05 mg/L 0.27 0.37 0.27 < 0.05

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Sulphate (as SO4) 5 mg/L 61 270 420 93

Suspended Solids 1 mg/L 5900 14000 6700 6200

Alkalinity

Bicarbonate Alkalinity-mg CaCO3/L 20 mg/L 4900 7300 7000 410

Carbonate Alkalinity-mg CaCO3/L 10 mg/L 160 49 < 10 < 10

Hydroxide Alkalinity-mg CaCO3/L 10 mg/L < 10 < 10 < 10 < 10

Total Alkalinity as CaCO3 20 mg/L 5000 7400 7000 410

Heavy Metals

Aluminium 0.05 mg/L 4.9 85 11 160

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Arsenic (filtered) 0.001 mg/L 0.004 0.004 0.001 0.003

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001 < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.002 0.001 0.004 < 0.001

Iron 0.05 mg/L 12 170 40 500

Iron (filtered) 0.05 mg/L 0.19 0.29 0.45 0.20

Manganese (filtered) 0.005 mg/L 0.008 0.022 0.034 0.008

Nickel (filtered) 0.001 mg/L 0.002 0.001 0.002 < 0.001

Selenium (filtered) 0.001 mg/L < 0.001 < 0.001 0.002 0.001

Zinc (filtered) 0.001 mg/L 0.094 0.046 0.043 0.056

First Reported: Apr 06, 2011

Date Reported: Apr 06, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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NATA Accredited
Accreditation Number 1261
Site Number 1254

This document is issued in accordance with NATA's
accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID MW5 QC1

Sample Matrix Water Water

mgt-LabMark Sample No. M11-MA13442 M11-MA13443

Date Sampled Mar 25, 2011 Mar 25, 2011

Test/Reference LOR Unit

Acidity as CaCO3 5.0 mg/L 14 23

Chloride 5 mg/L 36 74

Conductivity 10 uS/cm 610 840

Dissolved Oxygen 0.01 mg/L 7.1 6.7

Nitrate & Nitrite (N) 0.05 mg/L 0.28 0.06

Nitrate (as N) 0.02 mg/L 0.21 0.02

Nitrite (as N) 0.02 mg/L 0.07 0.03

pH 0.1 units 7.8 7.6

Phosphate total (P) 0.05 mg/L 0.12 0.07

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05

Sulphate (as SO4) 5 mg/L 110 99

Suspended Solids 1 mg/L 4000 5100

Alkalinity

Bicarbonate Alkalinity-mg CaCO3/L 20 mg/L 1500 410

Carbonate Alkalinity-mg CaCO3/L 10 mg/L < 10 < 10

Hydroxide Alkalinity-mg CaCO3/L 10 mg/L < 10 < 10

Total Alkalinity as CaCO3 20 mg/L 1500 410

Heavy Metals

Aluminium 0.05 mg/L 70 140

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05

Arsenic (filtered) 0.001 mg/L 0.014 0.003

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.001 < 0.001

Iron 0.05 mg/L 140 450

Iron (filtered) 0.05 mg/L 0.14 0.17

Manganese (filtered) 0.005 mg/L 0.009 0.007

Nickel (filtered) 0.001 mg/L < 0.001 < 0.001

Selenium (filtered) 0.001 mg/L < 0.001 < 0.001

Zinc (filtered) 0.001 mg/L 0.12 0.064

First Reported: Apr 06, 2011

Date Reported: Apr 06, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Acidity as CaCO3 Melbourne Mar 30, 2011 14 Day
- Method: APHA 2310 Acidity

Chloride Melbourne Mar 30, 2011 28 Day
- Method: APHA 4500-Cl ( Cl by Discrete Analyser)

Conductivity Melbourne Mar 30, 2011 28 Day
- Method: APHA 2510 Conductivity by Direct Measurement

Dissolved Oxygen Melbourne Mar 31, 2011 1 Day
- Method: APHA 4500-O Oxygen Dissolved

Nitrate & Nitrite (N) Melbourne Mar 30, 2011 28 Day
- Method: APHA 4500-NO3/NO2 Nitrate-Nitrite Nitrogen by FIA

Nitrate (as N) Melbourne Mar 31, 2011 2 Day
- Method: APHA 4500-NO3 Nitrate Nitrogen by FIA

Nitrite (as N) Melbourne Mar 31, 2011 2 Day
- Method: APHA 4500-NO2 Nitrite Nitrogen by FIA

pH Melbourne Mar 30, 2011 6 Hours
- Method: APHA 4500 pH by Direct Measurement - **pH Holding time 30mins. Samples analysed outside holding time.

Phosphate total (P) Melbourne Apr 05, 2011 2 Day
- Method: APHA 4500-P E. Phosphorous

Phosphorous reactive (P) Melbourne Mar 30, 2011 0 Day
- Method: APHA4500-PO4

Sulphate (as SO4) Melbourne Mar 31, 2011 28 Day
- Method: APHA 4500-SO4 Sulfate by FIA

Suspended Solids Melbourne Mar 30, 2011 7 Day
- Method: APHA 2540D Total Suspended Solids

Alkalinity Melbourne Mar 30, 2011 14 Day
- Method: APHA 2320 Alkalinity by Titration

Heavy Metals Melbourne Mar 30, 2011 6 Month
- Method: USEPA 6020 Heavy Metals & USEPA 7470/71 Mercury

First Reported: Apr 06, 2011

Date Reported: Apr 06, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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mgt-LabMark Internal Quality Control Review
General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

   are included in this QC report where applicable. Additional QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre 

μg/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units

TERMS
Dry:                       Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR:                      Limit Of Reporting.

SPIKE:                   Addition of the analyte to the sample and reported as percentage recovery.

RPD:                      Relative Percent Difference between two Duplicate pieces of analysis.

LCS:                       Laboratory Control Sample - reported as percent recovery.

CRM:                      Certified Reference Material - reported as percent recovery.

Method Blank:       In the case of solid samples these are performed on laboratory certified clean sands.

                               In the case of water samples these are performed on de-ionised water.

Surr - Surrogate:  The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate:             A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate:   A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE:       Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA:                U.S Environmental Protection Agency

APHA:                  American Public Health Association

ASLP:                  Australian Standard Leaching Procedure (AS4439.3)

TCLP:                  Toxicity Characteristic Leaching Procedure

COC:                   Chain Of Custody

SRA:                   Sample Receipt Advice

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-20% 

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences

    or contaminant levels within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch

   at a 1:10 ratio. The Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's

   Total Recovery is reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be

   completed within holding time. Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD

   - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) & Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Apr 06, 2011

Date Reported: Apr 06, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Quality Control Results

Sample, Test, Result Reference Units Result 1  Acceptance
Limits

Pass
Limits

Qualifying
Codes

 Method Blank Method Blank

    Chloride mg/L < 5 5 Pass
    Nitrate & Nitrite (N) mg/L < 0.05 0.05 Pass
    Nitrate (as N) mg/L < 0.02 0.02 Pass
    Nitrite (as N) mg/L < 0.02 0.02 Pass
    Phosphate total (P) mg/L < 0.05 0.05 Pass
    Phosphorous reactive (P) mg/L < 0.05 0.05 Pass
    Sulphate (as SO4) mg/L < 5 5 Pass
    Suspended Solids mg/L < 1 1 Pass
 Method Blank Method Blank
Alkalinity APHA 2320 Alkalinity by Titration
    Bicarbonate Alkalinity-mg CaCO3/L mg/L 20 20 Pass
    Carbonate Alkalinity-mg CaCO3/L mg/L < 10 10 Pass
    Hydroxide Alkalinity-mg CaCO3/L mg/L < 10 10 Pass
    Total Alkalinity as CaCO3 mg/L 20 20 Pass
 Method Blank Method Blank
Heavy Metals USEPA 6020 Heavy Metals & USEPA 7470/71 Mer
    Aluminium mg/L < 0.05 0.05 Pass
    Aluminium (filtered) mg/L < 0.05 0.05 Pass
    Arsenic (filtered) mg/L < 0.001 0.001 Pass
    Cadmium (filtered) mg/L < 0.0002  0.0002 Pass
    Chromium (filtered) mg/L < 0.001 0.001 Pass
    Copper (filtered) mg/L < 0.001 0.001 Pass
    Iron mg/L < 0.05 0.05 Pass
    Iron (filtered) mg/L < 0.05 0.05 Pass
    Manganese (filtered) mg/L < 0.005 0.005 Pass
    Nickel (filtered) mg/L < 0.001 0.001 Pass
    Selenium (filtered) mg/L < 0.001 0.001 Pass
    Zinc (filtered) mg/L < 0.001 0.001 Pass
 LCS - % Recovery LCS - % Recovery

Result 1
    Chloride % 107 70-130 Pass
    Nitrate & Nitrite (N) % 97 70-130 Pass
    Nitrate (as N) % 97 70-130 Pass
    Nitrite (as N) % 100 70-130 Pass
    Phosphate total (P) % 110 70-130 Pass
    Sulphate (as SO4) % 106 70-130 Pass
    Suspended Solids % 88 70-130 Pass
 LCS - % Recovery LCS - % Recovery
Heavy Metals USEPA 6020 Heavy Metals & USEPA 7470/71 Mer Result 1
    Aluminium % 89 80-120 Pass
    Iron % 112 80-120 Pass
[Duplicate of M11-MA13434 - BATCH]

Result 1 Result 2 RPD
   Acidity as CaCO3 mg/L 340 340 1 30% Pass
   Chloride mg/L 60 59 <1 30% Pass
   Conductivity uS/cm 1200 1200 4 30% Pass
   Nitrate & Nitrite (N) mg/L < 0.05 < 0.05 <1 30% Pass
   Nitrate (as N) mg/L < 0.02 < 0.02 <1 30% Pass
   Nitrite (as N) mg/L < 0.02 < 0.02 <1 30% Pass
   Phosphorous reactive (P) mg/L < 0.05 < 0.05 <1 30% Pass
   Sulphate (as SO4) mg/L 61 59 3.1 30% Pass
   Suspended Solids mg/L 18 17 5 30% Pass
[Duplicate of M11-MA13434 - BATCH]
Alkalinity Result 1 Result 2 RPD
   Bicarbonate Alkalinity-mg CaCO3/L mg/L < 20 < 20 <1 30% Pass
   Carbonate Alkalinity-mg CaCO3/L mg/L < 10 < 10 <1 30% Pass
   Hydroxide Alkalinity-mg CaCO3/L mg/L < 10 < 10 <1 30% Pass
   Total Alkalinity as CaCO3 mg/L 1300 1300 1 30% Pass
[Duplicate of M11-MA13438]
Heavy Metals Result 1 Result 2 RPD
   Aluminium mg/L 4.9 4.9 2 30% Pass
   Aluminium (filtered) mg/L 10 9.6 6 30% Pass
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Sample, Test, Result Reference Units Result 1  Acceptance
Limits

Pass
Limits

Qualifying
Codes

   Arsenic (filtered) mg/L 0.024 0.023 4 30% Pass
   Cadmium (filtered) mg/L < 0.0002 < 0.0002 <1 30% Pass
   Chromium (filtered) mg/L 0.003 0.003 6 30% Pass
   Copper (filtered) mg/L < 0.001 < 0.001 <1 30% Pass
   Iron mg/L 12 12 1 30% Pass
   Manganese (filtered) mg/L 0.014 0.013 5 30% Pass
   Nickel (filtered) mg/L 0.011 0.01 6 30% Pass
   Selenium (filtered) mg/L < 0.001 < 0.001 <1 30% Pass
   Zinc (filtered) mg/L 0.02 0.018 7 30% Pass
[Duplicate of M11-MA13589 - BATCH]

Result 1 Result 2 RPD
   Phosphate total (P) mg/L < 0.05 < 0.05 <1 30% Pass
[Duplicate of M11-MA13442]

Result 1 Result 2 RPD
   Chloride mg/L 36 37 3.1 30% Pass
   Sulphate (as SO4) mg/L 110 120 <1 30% Pass
[Spike of M11-MA13438] - % Recovery

Result 1
   Chloride % 108 70 - 130 Pass
   Nitrate & Nitrite (N) % 95 70 - 130 Pass
   Nitrate (as N) % 92 70 - 130 Pass
   Nitrite (as N) % 98 70 - 130 Pass
   Phosphate total (P) % 79 70 - 130 Pass
   Phosphorous reactive (P) % 100 70 - 130 Pass
   Sulphate (as SO4) % 113 70 - 130 Pass
[Spike of M11-MA13438] - % Recovery
Heavy Metals Result 1
   Aluminium % 105 75 - 125 Pass
   Aluminium (filtered) % 81 70 - 130 Pass
   Arsenic (filtered) % 97 70 - 130 Pass
   Cadmium (filtered) % 100 70 - 130 Pass
   Chromium (filtered) % 92 70 - 130 Pass
   Copper (filtered) % 86 70 - 130 Pass
   Iron % 96 75 - 125 Pass
   Iron (filtered) % 87 70 - 130 Pass
   Manganese (filtered) % 93 70 - 130 Pass
   Nickel (filtered) % 92 70 - 130 Pass
   Selenium (filtered) % 104 70 - 130 Pass
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Michael Wright

Final report - this Report replaces any previously issued Report

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request

mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Sample Integrity

Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Michael Wright

NATA Signatory

Final report - this Report replaces any previously issued Report
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mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall 
mgt-LabMark be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced 
except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.



CERTIFICATE OF ANALYSISCERTIFICATE OF ANALYSIS 110093110093
Client:Client:
360 Environmental360 Environmental
PO Box 14PO Box 14
West PerthWest Perth
WAWA 68726872

Attention:Attention: Kaylee PrinceKaylee Prince

Sample log in details:Sample log in details:
Your Reference:Your Reference: Pike road LWMS - KPPike road LWMS - KP
No. of samples:No. of samples: 1 Water1 Water
Date samples received:Date samples received: 28/3/201128/3/2011
Date completed instructions received:Date completed instructions received: 28/3/201128/3/2011
Location:Location:

Analysis Details:Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.Please refer to the last page of this report for any comments relating to the results.

Report Details:Report Details:
Date results requested by:Date results requested by: 4/04/114/04/11
Date of Preliminary Report:Date of Preliminary Report: Not issuedNot issued
Issue Date:Issue Date: 4/04/114/04/11
NATA accreditation number 2901. This document shall not be reproduced except in full.NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.Tests not covered by NATA are denoted with *.

Results Approved By:Results Approved By:
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Metals in Water - Dissolved 

Our Reference: UNITS 110093-1

Your Reference ------------- QC2 - 
SWA043

Date Sampled ------------ 25/03/2011

Type of sample Water

Date prepared - 31/3/11

Date analysed - 31/3/11

Arsenic mg/L <0.001

Cadmium mg/L <0.002

Chromium mg/L <0.005

Copper mg/L <0.005

Nickel mg/L <0.005

Zinc mg/L 0.05

Manganese mg/L 0.008

Aluminium mg/L <0.02

Selenium mg/L <0.02

Iron mg/L <0.02
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Total Metals in water 

Our Reference: UNITS 110093-1

Your Reference ------------- QC2 - 
SWA043

Date Sampled ------------ 25/03/2011

Type of sample Water

Date prepared - 31/3/11

Date analysed - 31/3/11

Iron - Total mg/L 200

Aluminium - Total mg/L 140
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Miscellaneous Inorganics 

Our Reference: UNITS 110093-1

Your Reference ------------- QC2 - 
SWA043

Date Sampled ------------ 25/03/2011

Type of sample Water

Date prepared - 29/3/11

Date analysed - 29/3/11

pH in water pH Units 8.0

Electrical Conductivity water μS/cm 710

Total Suspended Solids @ 103-105OC mg/L 6,400

Total Alkalinity  as CaCO3 mg/L 510

Acidity as CaCO3 mg/L 9

Dissolved Oxygen mg/L 8.0

Chloride in water mg/L 75

Sulphate in water mg/L 120
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Nutrients in Water 

Our Reference: UNITS 110093-1

Your Reference ------------- QC2 - 
SWA043

Date Sampled ------------ 25/03/2011

Type of sample Water

NOx as N mg/L 0.097

Nitrate as N mg/L 0.094

Nitrite as N mg/L <0.005

Total Phosphorus (Total P) mg/L 0.34

Phosphate as P mg/L 0.006
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Method ID Methodology Summary

  METALS-024 Metals by GF-AAS.

  METALS-020 Metals in soil and water by ICP-OES.

  INORG-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

  INORG-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 
21st ED 2510 and Rayment & Higginson.

  INORG-019 Suspended Solids - determined gravimetrcially by filtration of the sample, in accordance with APHA 21st ED, 
2540 D.

  INORG-006 Alkalinity - determined titrimetrically in accordance with APHA 21st ED, 2320 B.

  INORG-079 Total Organic Carbon using APHA 21st ED 5310B. DOC is filtered prior to determination.

  INORG-081 Chloride by IIon Exchange Chromatography in accordance with APHA 21st ED 4110B.

  INORG-081 Sulphate by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  INORG-055 NOx by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrate by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrite by colourimetric analysis in accordance with APHA 21st ED 4500-NO2 B.

  INORG-060 Total Phosphorus by colourimetric analysis in accordance with APHA 21st ED 4500-P J.

  INORG-060 Phosphate by colourimetric analysis in accordance with APHA 21st ED 4500-P E.

Page 6 of  9Page 6 of  9MPL Reference:MPL Reference: 110093110093
Revision No:                RRevision No:                R 0000



Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Metals in Water - 
Dissolved

Base ll Duplicate ll %RPD

Date prepared - 31/3/11 [NT] [NT] LCS 31/3/11

Date analysed - 31/3/11 [NT] [NT] LCS 31/3/11

Arsenic mg/L 0.001 METALS-02
4

<0.001 [NT] [NT] LCS 92%

Cadmium mg/L 0.002 METALS-02
0

<0.002 [NT] [NT] LCS 100%

Chromium mg/L 0.005 METALS-02
0

<0.005 [NT] [NT] LCS 99%

Copper mg/L 0.005 METALS-02
0

<0.005 [NT] [NT] LCS 100%

Nickel mg/L 0.005 METALS-02
0

<0.005 [NT] [NT] LCS 97%

Zinc mg/L 0.01 METALS-02
0

<0.01 [NT] [NT] LCS 97%

Manganese mg/L 0.005 METALS-02
0

<0.005 [NT] [NT] LCS 104%

Aluminium mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 109%

Selenium mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 123%

Iron mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 92%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Total Metals in water Base ll Duplicate ll %RPD

Date prepared - 31/3/11 [NT] [NT] LCS 31/3/11

Date analysed - 31/3/11 [NT] [NT] LCS 31/3/11

Iron - Total mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 92%

Aluminium - Total mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 109%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 29/3/11 [NT] [NT] LCS 29/3/11

Date analysed - 29/3/11 [NT] [NT] LCS 29/3/11

pH in water pH Units INORG-001 [NT] [NT] [NT] LCS 107%

Electrical Conductivity 
water

μS/cm 1 INORG-002 <1 [NT] [NT] LCS 96%

Total Suspended Solids 
@ 103-105OC

mg/L 1 INORG-019 <1 [NT] [NT] LCS 64%

Total Alkalinity  as 
CaCO3

mg/L 1 INORG-006 <1 [NT] [NT] LCS 102%

Acidity as CaCO3 mg/L 1 INORG-006 <1 [NT] [NT] LCS 101%

Dissolved Oxygen mg/L 1 INORG-079 <1.0 [NT] [NT] [NR] [NR]

Chloride in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 93%

Sulphate in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 101%
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

QUALITY CONTROL UNITS PQL METHOD Blank

Nutrients in Water 

NOx as N mg/L 0.005 INORG-055 <0.005

Total Phosphorus (Total 
P)

mg/L 0.01 INORG-060 <0.01

Phosphate as P mg/L 0.005 INORG-060 <0.005
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Client Reference:Client Reference: Pike road LWMS - KPPike road LWMS - KP

Report Comments:Report Comments:

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.
The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2004.The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2004.

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater thanINS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requestedRPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection MeasureNS: Not specified; NEPM: National Environmental Protection Measure

Quality Control DefinitionsQuality Control Definitions
Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. selected should be one where the analyte concentration is easily measurable. 
Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 
Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.which are similar to the analyte of interest, however are not expected to be found in real samples.

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics andMatrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.

Page 9 of  9Page 9 of  9MPL Reference:MPL Reference: 110093110093
Revision No:                RRevision No:                R 0000



Certificate of Analysis
360 ENVIRONMENTAL
PO BOX 141 ALTONA ST
WEST PERTH
W.A 6872

Attention: Niah Hade

Report                                                311413-W
Client Reference                                 PIKE ROAD LWMS-NH -SWA043
Received Date                                    Sep 08, 2011

Client Sample ID MW2 MW3 MW4 MW5

Sample Matrix Water Water Water Water

mgt-LabMark Sample No. M11-Se04239 M11-Se04240 M11-Se04241 M11-Se04242

Date Sampled Sep 07, 2011 Sep 07, 2011 Sep 07, 2011 Sep 07, 2011

Test/Reference LOR Unit

Acidity as CaCO3 5.0 mg/L 110 77 16 36

Chloride 1 mg/L 190 120 74 27

Conductivity 10 uS/cm 2700 2000 890 970

Dissolved Oxygen 0.01 mg/L 7.0 8.7 8.5 6.0

Nitrate & Nitrite (N) 0.05 mg/L 26 53 < 0.05 0.37

Nitrate (as N) 0.02 mg/L 26 53 0.02 0.35

Nitrite (as N) 0.02 mg/L 0.21 < 0.02 0.03 0.02

pH 0.1 units 7.5 7.5 7.7 7.5

Phosphate total (P) 0.05 mg/L < 0.05 0.70 0.32 0.08

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Sulphate (as SO4) 5 mg/L 740 440 80 320

Suspended Solids 1 mg/L 14000 12000 3200 4500

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 13000 19000 440 2800

Heavy Metals

Aluminium 0.05 mg/L 29 17 64 67

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Arsenic (filtered) 0.001 mg/L 0.002 0.001 0.001 0.010

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001 < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.004 0.005 0.002 < 0.001

Iron 0.05 mg/L 89 37 79 120

Iron (filtered) 0.05 mg/L 6.4 4.7 2.0 3.1

Manganese (filtered) 0.005 mg/L 0.025 < 0.005 0.006 0.012

Nickel (filtered) 0.001 mg/L 0.012 0.009 0.004 0.005

Selenium (filtered) 0.001 mg/L < 0.001 0.001 < 0.001 0.002

Zinc (filtered) 0.001 mg/L 0.004 0.005 0.010 0.001

First Reported: Sep 14, 2011

Date Reported: Sep 14, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID QC1

Sample Matrix Water

mgt-LabMark Sample No. M11-Se04243

Date Sampled Sep 07, 2011

Test/Reference LOR Unit

Acidity as CaCO3 5.0 mg/L 31

Chloride 1 mg/L 26

Conductivity 10 uS/cm 980

Dissolved Oxygen 0.01 mg/L 6.2

Nitrate & Nitrite (N) 0.05 mg/L 0.72

Nitrate (as N) 0.02 mg/L 0.70

Nitrite (as N) 0.02 mg/L < 0.02

pH 0.1 units 7.6

Phosphate total (P) 0.05 mg/L 0.11

Phosphorous reactive (P) 0.05 mg/L < 0.05

Sulphate (as SO4) 5 mg/L 310

Suspended Solids 1 mg/L 3700

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 2600

Heavy Metals

Aluminium 0.05 mg/L 65

Aluminium (filtered) 0.05 mg/L < 0.05

Arsenic (filtered) 0.001 mg/L 0.010

Cadmium (filtered) 0.0002 mg/L < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001

Copper (filtered) 0.001 mg/L < 0.001

Iron 0.05 mg/L 110

Iron (filtered) 0.05 mg/L 3.0

Manganese (filtered) 0.005 mg/L 0.012

Nickel (filtered) 0.001 mg/L 0.004

Selenium (filtered) 0.001 mg/L 0.002

Zinc (filtered) 0.001 mg/L < 0.001

First Reported: Sep 14, 2011

Date Reported: Sep 14, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Acidity as CaCO3 Melbourne Sep 09, 2011 14 Day
- Method: APHA 2310 Acidity

Chloride Melbourne Sep 14, 2011 28 Day
- Method: APHA 4500-Cl ( Cl by Discrete Analyser)

Conductivity Melbourne Sep 09, 2011 28 Day
- Method: APHA 2510 Conductivity by Direct Measurement

Dissolved Oxygen Melbourne Sep 12, 2011 1 Day
- Method: APHA 4500-O Oxygen Dissolved

Nitrate & Nitrite (N) Melbourne Sep 09, 2011 28 Day
- Method: APHA 4500-NO3/NO2 Nitrate-Nitrite Nitrogen by FIA

Nitrate (as N) Melbourne Sep 09, 2011 2 Day
- Method: APHA 4500-NO3 Nitrate Nitrogen by FIA

Nitrite (as N) Melbourne Sep 09, 2011 2 Day
- Method: APHA 4500-NO2 Nitrite Nitrogen by FIA

pH Melbourne Sep 09, 2011 0 Hours
- Method: APHA 4500 pH by Direct Measurement - ** Samples analysed outside holding time. Analysis should be performed in situ.

Phosphate total (P) Melbourne Sep 12, 2011 2 Day
- Method: APHA 4500-P E. Phosphorous

Phosphorous reactive (P) Melbourne Sep 14, 2011 2 Day
- Method: APHA4500-PO4

Sulphate (as SO4) Melbourne Sep 14, 2011 28 Day
- Method: APHA 4500-SO4 Sulfate by FIA

Suspended Solids Melbourne Sep 09, 2011 7 Day
- Method: APHA 2540D Total Suspended Solids

Alkalinity Melbourne Sep 09, 2011 14 Day
- Method: APHA 2320 Alkalinity by Titration

Heavy Metals Melbourne Sep 08, 2011 28 Day
- Method: USEPA 6010/6020 Heavy Metals

First Reported: Sep 14, 2011

Date Reported: Sep 14, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
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mgt-LabMark Internal Quality Control Review

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available

on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre

μg/L:micrograms per litre ppm:Parts per million

ppb:Parts per billion %:Percentage

org/100mL:Organisms per 100 millilitres NTU:Nephelometric Turbidity Units

TERMS
Dry: Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR: Limit Of Reporting.

SPIKE: Addition of the analyte to the sample and reported as percentage recovery.

RPD: Relative Percent Difference between two Duplicate pieces of analysis.

LCS: Laboratory Control Sample - reported as percent recovery.

CRM: Certified Reference Material - reported as percent recovery.

Method Blank: In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate: The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate: A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate: A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE: Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA: U.S Environmental Protection Agency

APHA: American Public Health Association

ASLP: Australian Standard Leaching Procedure (AS4439.3)

TCLP: Toxicity Characteristic Leaching Procedure

COC: Chain Of Custody

SRA: Sample Receipt Advice

CP: Client Parent - QC was performed on samples pertaining to this report

NCP: Non-Client Parent - QC was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels

within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The
Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is
reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding
time. Analysis will begin as soon as possible after sample receipt

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample>

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Sep 14, 2011

Date Reported: Sep 14, 2011
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Acidity as CaCO3 mg/L < 5 5.0 Pass

Chloride mg/L < 1 1 Pass

Nitrate & Nitrite (N) mg/L < 0.05 0.05 Pass

Nitrate (as N) mg/L < 0.02 0.02 Pass

Nitrite (as N) mg/L < 0.02 0.02 Pass

Phosphate total (P) mg/L < 0.05 0.05 Pass

Phosphorous reactive (P) mg/L < 0.05 0.05 Pass

Suspended Solids mg/L < 1 1 Pass

Method Blank

Alkalinity APHA 2320 Alkalinity by Titration

Total Alkalinity as CaCO3 mg/L < 20 20 Pass

Method Blank

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium mg/L < 0.05 0.05 Pass

Aluminium (filtered) mg/L < 0.05 0.05 Pass

Arsenic (filtered) mg/L < 0.001 0.001 Pass

Cadmium (filtered) mg/L < 0.0002 0.0002 Pass

Chromium (filtered) mg/L < 0.001 0.001 Pass

Copper (filtered) mg/L < 0.001 0.001 Pass

Iron mg/L < 0.05 0.05 Pass

Iron (filtered) mg/L < 0.05 0.05 Pass

Manganese (filtered) mg/L < 0.005 0.005 Pass

Nickel (filtered) mg/L < 0.001 0.001 Pass

Selenium (filtered) mg/L < 0.001 0.001 Pass

Zinc (filtered) mg/L < 0.001 0.001 Pass

LCS - % Recovery

Chloride % 97 70-130 Pass

Nitrate & Nitrite (N) % 85 70-130 Pass

Nitrate (as N) % 85 70-130 Pass

Nitrite (as N) % 100 70-130 Pass

Phosphate total (P) % 108 70-130 Pass

Sulphate (as SO4) % 99 70-130 Pass

Suspended Solids % 97 70-130 Pass

LCS - % Recovery

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium % 119 80-120 Pass

Aluminium (filtered) % 119 80-120 Pass

Arsenic (filtered) % 99 80-120 Pass

Cadmium (filtered) % 97 80-120 Pass

Chromium (filtered) % 95 80-120 Pass

Copper (filtered) % 85 80-120 Pass

Iron % 99 80-120 Pass

Iron (filtered) % 104 80-120 Pass

Manganese (filtered) % 90 80-120 Pass

Nickel (filtered) % 91 80-120 Pass

Selenium (filtered) % 100 80-120 Pass

Zinc (filtered) % 104 80-120 Pass

Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Spike - % Recovery

Result 1

Nitrate & Nitrite (N) M11-Se03957 NCP % 84 70-130 Pass

Nitrate (as N) M11-Se03957 NCP % 83 70-130 Pass

First Reported: Sep 14, 2011

Date Reported: Sep 14, 2011
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Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Nitrite (as N) M11-Se03957 NCP % 99 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Aluminium B11-Se52107 NCP % 102 75-125 Pass

Iron B11-Se53646 NCP % 103 75-125 Pass

Iron (filtered) B11-Se53383 NCP % 124 70-130 Pass

Spike - % Recovery

Result 1

Phosphate total (P) B11-Au63476 NCP % 107 70-130 Pass

Spike - % Recovery

Result 1

Chloride M11-Se04241 CP % 109 70-130 Pass

Phosphorous reactive (P) M11-Se04347 NCP % 94 70-130 Pass

Sulphate (as SO4) M11-Se04013 NCP % 91 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Aluminium (filtered) M11-Se04241 CP % 99 70-130 Pass

Arsenic (filtered) M11-Se04241 CP % 109 70-130 Pass

Cadmium (filtered) M11-Se04241 CP % 99 70-130 Pass

Chromium (filtered) M11-Se04241 CP % 95 70-130 Pass

Copper (filtered) M11-Se04241 CP % 87 70-130 Pass

Manganese (filtered) M11-Se04241 CP % 89 70-130 Pass

Nickel (filtered) M11-Se04241 CP % 89 70-130 Pass

Selenium (filtered) M11-Se04241 CP % 107 70-130 Pass

Zinc (filtered) M11-Se04241 CP % 92 70-130 Pass

Duplicate

Result 1 Result 2 RPD

Acidity as CaCO3 M11-Se04239 CP mg/L 110 120 2 30% Pass

Conductivity M11-Se04348 NCP uS/cm 290 280 5 30% Pass

Nitrate & Nitrite (N) M11-Se03957 NCP mg/L < 0.05 < 0.05 <1 30% Pass

Nitrate (as N) M11-Se03957 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Nitrite (as N) M11-Se03957 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Suspended Solids M11-Se04280 NCP mg/L 42 46 10 30% Pass

Duplicate

Alkalinity Result 1 Result 2 RPD

Total Alkalinity as CaCO3 M11-Se04239 CP mg/L 13000 13000 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Aluminium B11-Se52107 NCP mg/L 0.16 < 0.05 100 30% Fail Q15

Iron B11-Se52107 NCP mg/L 0.59 0.29 67 30% Fail Q15

Duplicate

Result 1 Result 2 RPD

Phosphate total (P) M11-Se03520 NCP mg/L 190 190 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

Chloride M11-Se04241 CP mg/L 74 75 1.3 30% Pass

Phosphorous reactive (P) M11-Se04241 CP mg/L < 0.05 < 0.05 <1 30% Pass

Sulphate (as SO4) M11-Se04241 CP mg/L 80 81 <1 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Aluminium (filtered) M11-Se04241 CP mg/L < 0.05 < 0.05 <1 30% Pass

Arsenic (filtered) M11-Se04241 CP mg/L 0.001 0.001 10 30% Pass

Cadmium (filtered) M11-Se04241 CP mg/L < 0.0002 < 0.0002 <1 30% Pass

Chromium (filtered) M11-Se04241 CP mg/L < 0.001 < 0.001 <1 30% Pass

Copper (filtered) M11-Se04241 CP mg/L 0.002 0.002 5 30% Pass

Iron (filtered) M11-Se04241 CP mg/L 2.0 2.1 1 30% Pass

Manganese (filtered) M11-Se04241 CP mg/L 0.006 0.006 4 30% Pass

Nickel (filtered) M11-Se04241 CP mg/L 0.004 0.004 3 30% Pass

Selenium (filtered) M11-Se04241 CP mg/L < 0.001 < 0.001 <1 30% Pass
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Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Zinc (filtered) M11-Se04241 CP mg/L 0.010 0.011 3 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
Q15 The RPD reported passes mgt-LabMark's Acceptance Criteria as stipulated in AS-POL-002.  Refer to Glossary Page of this report for further details

Authorised By

Dan Thompson Client Services

NATA Signatories:

Huong Le Senior Analyst-Inorganic (VIC)

Mary Makarios Senior Analyst-Metal (VIC)

Michael Wright

National Technical Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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CERTIFICATE OF ANALYSIS 114553
Client:
360 Environmental
PO Box 14
West Perth
WA 6872

Attention: Niamh Hade

Sample log in details:
Your Reference: SWA043
No. of samples: 1 Water
Date samples received: 7/09/11
Date completed instructions received: 7/09/11
Location: Pike Road

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 14/09/11
Date of Preliminary Report: Not issued
Issue Date: 14/09/11
NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: SWA043

Miscellaneous Inorganics 

Our Reference: UNITS 114553-1

Your Reference ------------- QC2

Date Sampled ------------ 7/09/2011

Type of sample Water

Date prepared - 13/09/11

Date analysed - 13/09/11

pH in water pH Units 7.5

Electrical Conductivity water μS/cm 880

Acidity as CaCO3 mg/L 14

Total Suspended Solids @ 103-105OC mg/L 5,200

Chloride in water mg/L 27

Sulphate in water mg/L 300

Total Alkalinity  as CaCO3 mg/L 4,400
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Client Reference: SWA043

Dissolved Metals in Water 

Our Reference: UNITS 114553-1

Your Reference ------------- QC2

Date Sampled ------------ 7/09/2011

Type of sample Water

Date prepared - 12/09/11

Date analysed - 12/09/11

Arsenic mg/L 0.012

Cadmium mg/L <0.002

Chromium mg/L <0.005

Copper mg/L <0.005

Nickel mg/L <0.005

Zinc mg/L <0.01

Manganese mg/L 0.014

Aluminium mg/L 0.04

Selenium mg/L 0.002

Iron mg/L 0.02
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Client Reference: SWA043

Total Metals in water 

Our Reference: UNITS 114553-1

Your Reference ------------- QC2

Date Sampled ------------ 7/09/2011

Type of sample Water

Date prepared - 7/9/11

Date analysed - 7/9/11

Iron - Total mg/L 160

Aluminium - Total mg/L 110
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Client Reference: SWA043

Nutrients in Water 

Our Reference: UNITS 114553-1

Your Reference ------------- QC2

Date Sampled ------------ 7/09/2011

Type of sample Water

NOx as N mg/L 0.98

Nitrate as N mg/L 0.97

Nitrite as N mg/L 0.007

Total Phosphorus (Total P) mg/L 0.24

Phosphate as P mg/L 0.005
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Client Reference: SWA043

Method ID Methodology Summary

  INORG-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

  INORG-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 
21st ED 2510 and Rayment & Higginson.

  INORG-006 Alkalinity - determined titrimetrically in accordance with APHA 21st ED, 2320 B.

  INORG-019 Suspended Solids - determined gravimetrically by filtration of the sample, in accordance with APHA 21st ED, 
2540 D.

  INORG-081 Chloride by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  INORG-081 Sulphate by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  METALS-024 Metals by GF-AAS.

  METALS-020 Metals in soil and water by ICP-OES.

  INORG-055 NOx by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrate by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrite by colourimetric analysis in accordance with APHA 21st ED 4500-NO2 B.

  INORG-060 Total Phosphorus by colourimetric analysis in accordance with APHA 21st ED 4500-P J.

  INORG-060 Phosphate by colourimetric analysis in accordance with APHA 21st ED 4500-P E.
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Client Reference: SWA043

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 7/9/11 [NT] [NT] LCS 7/9/11

Date analysed - 7/9/11 [NT] [NT] LCS 7/9/11

pH in water pH Units INORG-001 [NT] [NT] [NT] LCS 114%

Electrical Conductivity 
water

μS/cm 1 INORG-002 <1 [NT] [NT] LCS 97%

Acidity as CaCO3 mg/L 1 INORG-006 <1 [NT] [NT] LCS 118%

Total Suspended Solids 

@ 103-105OC

mg/L 1 INORG-019 <1 [NT] [NT] LCS 94%

Chloride in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 96%

Sulphate in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 94%

Total Alkalinity  as 

CaCO3

mg/L 1 INORG-006 <1 [NT] [NT] LCS 93%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Dissolved Metals in 
Water

Base ll Duplicate ll %RPD

Date prepared - 12/09/1
1

114553-1 12/09/11 || 12/09/11 LCS 12/09/11

Date analysed - 12/09/1
1

114553-1 12/09/11 || 12/09/11 LCS 12/09/11

Arsenic mg/L 0.001 METALS-02
4

<0.001 114553-1 0.012 || 0.011 || RPD: 9 LCS 84%

Cadmium mg/L 0.002 METALS-02
0

<0.002 114553-1 <0.002 || <0.002 LCS 119%

Chromium mg/L 0.005 METALS-02
0

<0.005 114553-1 <0.005 || <0.005 LCS 130%

Copper mg/L 0.005 METALS-02
0

<0.005 114553-1 <0.005 || <0.005 LCS 121%

Nickel mg/L 0.005 METALS-02
0

<0.005 114553-1 <0.005 || <0.005 LCS 119%

Zinc mg/L 0.01 METALS-02
0

<0.01 114553-1 <0.01 || <0.01 LCS 122%

Manganese mg/L 0.005 METALS-02
0

<0.005 114553-1 0.014 || 0.014 || RPD: 0 LCS 123%

Aluminium mg/L 0.02 METALS-02
0

<0.02 114553-1 0.04 || 0.03 || RPD: 29 LCS 122%

Selenium mg/L 0.001 METALS-02
4

<0.001 114553-1 0.002 || 0.001 || RPD: 67 LCS 104%

Iron mg/L 0.02 METALS-02
0

<0.02 114553-1 0.02 || 0.02 || RPD: 0 LCS 122%
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Client Reference: SWA043

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Total Metals in water Base ll Duplicate ll %RPD

Date prepared - 7/9/11 [NT] [NT] LCS 7/9/11

Date analysed - 7/9/11 [NT] [NT] LCS 7/9/11

Iron - Total mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 122%

Aluminium - Total mg/L 0.02 METALS-02
0

<0.02 [NT] [NT] LCS 117%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Nutrients in Water Base ll Duplicate ll %RPD

NOx as N mg/L 0.005 INORG-055 <0.005 [NT] [NT] LCS 111%

Total Phosphorus (Total 
P)

mg/L 0.01 INORG-060 <0.01 [NT] [NT] LCS 97%

Phosphate as P mg/L 0.005 INORG-060 <0.005 [NT] [NT] LCS 106%
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Client Reference: SWA043

Report Comments:

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.
The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2004.

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

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

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

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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Certificate of Analysis
360 ENVIRONMENTAL
PO BOX 141 ALTONA ST
WEST PERTH
W.A 6872

Attention: Niamh Hade

Report                                                318955-W
Client Reference                                 PIKE ROAD LWMS-NH SWA043
Received Date                                    Nov 18, 2011

Client Sample ID MW2 MW3 MW4 MW5

Sample Matrix Water Water Water Water

mgt-LabMark Sample No. M11-No11185 M11-No11186 M11-No11187 M11-No11188

Date Sampled Nov 17, 2011 Nov 17, 2011 Nov 17, 2011 Nov 17, 2011

Test/Reference LOR Unit

Acidity as CaCO3 10 mg/L 140 77 23 11

Chloride 1 mg/L 140 130 110 30

Conductivity 10 uS/cm 2200 2000 970 830

Dissolved Oxygen 0.01 mg/L 6.5 7.1 6.3 6.2

Nitrate & Nitrite (N) 0.05 mg/L 24 61 0.15 0.36

Nitrate (as N) 0.02 mg/L 24 61 0.15 0.34

Nitrite (as N) 0.02 mg/L 0.28 < 0.02 < 0.02 < 0.02

pH 0.1 units 7.3 7.5 7.6 7.6

Phosphate total (P) 0.05 mg/L < 0.05 1.6 < 0.05 0.32

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Sulphate (S) 5 mg/L 200 160 28 82

Suspended Solids 1 mg/L 9700 2500 7.0 980

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 4800 2500 270 450

Heavy Metals

Aluminium 0.05 mg/L 16 1.7 22 6.0

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Arsenic (filtered) 0.001 mg/L 0.001 < 0.001 0.001 0.007

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001 < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.003 0.007 0.002 0.003

Iron 0.05 mg/L 33 4.7 34 8.2

Iron (filtered) 0.05 mg/L 0.55 0.53 0.24 0.24

Manganese (filtered) 0.005 mg/L 0.020 < 0.005 < 0.005 0.009

Nickel (filtered) 0.001 mg/L 0.002 0.002 < 0.001 0.001

Selenium (filtered) 0.001 mg/L < 0.001 0.001 0.001 < 0.001

Zinc (filtered) 0.001 mg/L 0.005 0.008 0.008 0.005

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID QC1 QC3

Sample Matrix Water Water

mgt-LabMark Sample No. M11-No11189 M11-No11190

Date Sampled Nov 17, 2011 Nov 17, 2011

Test/Reference LOR Unit

Acidity as CaCO3 10 mg/L 10 < 10

Chloride 1 mg/L 36 < 1

Conductivity 10 uS/cm 770 < 10

Dissolved Oxygen 0.01 mg/L 6.0 6.8

Nitrate & Nitrite (N) 0.05 mg/L 0.83 < 0.05

Nitrate (as N) 0.02 mg/L 0.81 < 0.02

Nitrite (as N) 0.02 mg/L 0.02 < 0.02

pH 0.1 units 7.6 5.6

Phosphate total (P) 0.05 mg/L 0.11 < 0.05

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05

Sulphate (S) 5 mg/L 68 < 5

Suspended Solids 1 mg/L 610 < 1

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 420 < 20

Heavy Metals

Aluminium 0.05 mg/L 6.8 < 0.05

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05

Arsenic (filtered) 0.001 mg/L 0.007 < 0.001

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.002 < 0.001

Iron 0.05 mg/L 9.4 < 0.05

Iron (filtered) 0.05 mg/L 0.24 < 0.05

Manganese (filtered) 0.005 mg/L 0.009 < 0.005

Nickel (filtered) 0.001 mg/L < 0.001 < 0.001

Selenium (filtered) 0.001 mg/L < 0.001 < 0.001

Zinc (filtered) 0.001 mg/L 0.003 < 0.001

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Acidity as CaCO3 Melbourne Nov 18, 2011 14 Day
- Method: APHA 2310 Acidity

Chloride Melbourne Nov 23, 2011 28 Day
- Method: APHA 4500-Cl ( Cl by Discrete Analyser)

Conductivity Melbourne Nov 21, 2011 28 Day
- Method: APHA 2510 Conductivity by Direct Measurement

Dissolved Oxygen Melbourne Nov 18, 2011 1 Day
- Method: APHA 4500-O Oxygen Dissolved

Nitrate & Nitrite (N) Melbourne Nov 18, 2011 28 Day
- Method: APHA 4500-NO3/NO2 Nitrate-Nitrite Nitrogen by FIA

Nitrate (as N) Melbourne Nov 18, 2011 2 Day
- Method: APHA 4500-NO3 Nitrate Nitrogen by FIA

Nitrite (as N) Melbourne Nov 18, 2011 2 Day
- Method: APHA 4500-NO2 Nitrite Nitrogen by FIA

pH Melbourne Nov 18, 2011 0 Hours
- Method: APHA 4500 pH by Direct Measurement - ** Samples analysed outside holding time. Analysis should be performed in situ.

Phosphate total (P) Melbourne Nov 18, 2011 2 Day
- Method: APHA 4500-P E. Phosphorous

Phosphorous reactive (P) Melbourne Nov 18, 2011 2 Day
- Method: APHA4500-PO4

Sulphate (S) Melbourne Nov 23, 2011 28 Day
- Method: APHA 4500-SO4 (SO4 by Discrete Analyser)

Suspended Solids Melbourne Nov 24, 2011 7 Day
- Method: APHA 2540D Total Suspended Solids

Alkalinity Melbourne Nov 18, 2011 14 Day
- Method: APHA 2320 Alkalinity by Titration

Heavy Metals Melbourne Nov 18, 2011 28 Day
- Method: USEPA 6010/6020 Heavy Metals

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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mgt-LabMark Internal Quality Control Review

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available

on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre

μg/L:micrograms per litre ppm:Parts per million

ppb:Parts per billion %:Percentage

org/100mL:Organisms per 100 millilitres NTU:Nephelometric Turbidity Units

TERMS
Dry: Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR: Limit Of Reporting.

SPIKE: Addition of the analyte to the sample and reported as percentage recovery.

RPD: Relative Percent Difference between two Duplicate pieces of analysis.

LCS: Laboratory Control Sample - reported as percent recovery.

CRM: Certified Reference Material - reported as percent recovery.

Method Blank: In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate: The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate: A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate: A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE: Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA: U.S Environmental Protection Agency

APHA: American Public Health Association

ASLP: Australian Standard Leaching Procedure (AS4439.3)

TCLP: Toxicity Characteristic Leaching Procedure

COC: Chain Of Custody

SRA: Sample Receipt Advice

CP: Client Parent - QC was performed on samples pertaining to this report

NCP: Non-Client Parent - QC was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels

within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The
Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is
reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding
time. Analysis will begin as soon as possible after sample receipt

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample>

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Acidity as CaCO3 mg/L < 10 10 Pass

Chloride mg/L < 1 1 Pass

Nitrate & Nitrite (N) mg/L < 0.05 0.05 Pass

Nitrate (as N) mg/L < 0.02 0.02 Pass

Nitrite (as N) mg/L < 0.02 0.02 Pass

Phosphate total (P) mg/L < 0.05 0.05 Pass

Phosphorous reactive (P) mg/L < 0.05 0.05 Pass

Sulphate (S) mg/L < 5 5 Pass

Suspended Solids mg/L < 1 1 Pass

Method Blank

Alkalinity APHA 2320 Alkalinity by Titration

Total Alkalinity as CaCO3 mg/L < 20 20 Pass

Method Blank

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium mg/L < 0.05 0.05 Pass

Aluminium (filtered) mg/L < 0.05 0.05 Pass

Arsenic (filtered) mg/L < 0.001 0.001 Pass

Cadmium (filtered) mg/L < 0.0002 0.0002 Pass

Chromium (filtered) mg/L < 0.001 0.001 Pass

Copper (filtered) mg/L < 0.001 0.001 Pass

Iron mg/L < 0.05 0.05 Pass

Iron (filtered) mg/L < 0.05 0.05 Pass

Manganese (filtered) mg/L < 0.005 0.005 Pass

Nickel (filtered) mg/L < 0.001 0.001 Pass

Selenium (filtered) mg/L < 0.001 0.001 Pass

Zinc (filtered) mg/L < 0.001 0.001 Pass

LCS - % Recovery

Chloride % 103 70-130 Pass

Nitrate & Nitrite (N) % 104 70-130 Pass

Nitrate (as N) % 104 70-130 Pass

Nitrite (as N) % 104 70-130 Pass

Phosphate total (P) % 100 70-130 Pass

Sulphate (S) % 99 70-130 Pass

Suspended Solids % 92 70-130 Pass

LCS - % Recovery

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium % 96 80-120 Pass

Aluminium (filtered) % 90 80-120 Pass

Arsenic (filtered) % 97 80-120 Pass

Cadmium (filtered) % 106 80-120 Pass

Chromium (filtered) % 95 80-120 Pass

Copper (filtered) % 86 80-120 Pass

Iron % 98 80-120 Pass

Iron (filtered) % 93 80-120 Pass

Manganese (filtered) % 95 80-120 Pass

Nickel (filtered) % 93 80-120 Pass

Selenium (filtered) % 101 80-120 Pass

Zinc (filtered) % 98 80-120 Pass

Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Spike - % Recovery

Result 1

Chloride M11-No10783 NCP % 108 70-130 Pass

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Phosphorous reactive (P) M11-No11185 CP % 104 70-130 Pass

Sulphate (S) M11-No10610 NCP % 76 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Aluminium B11-No09214 NCP % 75 75-125 Pass

Iron (filtered) M11-No11790 NCP % 107 75-125 Pass

Spike - % Recovery

Heavy Metals Result 1

Iron B11-No10042 NCP % 98 75-125 Pass

Spike - % Recovery

Heavy Metals Result 1

Aluminium (filtered) M11-No11187 CP % 80 75-125 Pass

Arsenic (filtered) M11-No11187 CP % 101 75-125 Pass

Cadmium (filtered) M11-No11187 CP % 102 75-125 Pass

Chromium (filtered) M11-No11187 CP % 96 75-125 Pass

Copper (filtered) M11-No11187 CP % 84 75-125 Pass

Manganese (filtered) M11-No11187 CP % 92 75-125 Pass

Nickel (filtered) M11-No11187 CP % 92 75-125 Pass

Selenium (filtered) M11-No11187 CP % 104 75-125 Pass

Zinc (filtered) M11-No11187 CP % 93 75-125 Pass

Spike - % Recovery

Result 1

Nitrate & Nitrite (N) M11-No11190 CP % 102 70-130 Pass

Nitrate (as N) M11-No11190 CP % 102 70-130 Pass

Nitrite (as N) M11-No11190 CP % 100 70-130 Pass

Phosphate total (P) M11-No11190 CP % 94 70-130 Pass

Duplicate

Result 1 Result 2 RPD

Acidity as CaCO3 M11-No11185 CP mg/L 140 130 6 30% Pass

Chloride M11-No11185 CP mg/L 140 140 <1 30% Pass

Phosphorous reactive (P) M11-No11185 CP mg/L < 0.05 < 0.05 <1 30% Pass

Sulphate (S) M11-No11185 CP mg/L 200 200 1.5 30% Pass

Duplicate

Alkalinity Result 1 Result 2 RPD

Total Alkalinity as CaCO3 M11-No11185 CP mg/L 4800 5200 8 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Aluminium B11-No09214 NCP mg/L 0.15 0.15 3 30% Pass

Iron M11-No12602 NCP mg/L 17 17 1 30% Pass

Duplicate

Result 1 Result 2 RPD

Conductivity M11-No11186 CP uS/cm 2000 2000 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

Chloride M11-No11187 CP mg/L 110 110 <1 30% Pass

Phosphorous reactive (P) M11-No11187 CP mg/L < 0.05 < 0.05 <1 30% Pass

Sulphate (S) M11-No11187 CP mg/L 28 27 2.8 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Aluminium (filtered) M11-No11187 CP mg/L < 0.05 < 0.05 10 30% Pass

Arsenic (filtered) M11-No11187 CP mg/L 0.001 0.001 <1 30% Pass

Cadmium (filtered) M11-No11187 CP mg/L 0.0002 0.0002 <1 30% Pass

Chromium (filtered) M11-No11187 CP mg/L < 0.001 < 0.001 <1 30% Pass

Copper (filtered) M11-No11187 CP mg/L 0.002 0.002 <1 30% Pass

Iron (filtered) M11-No11187 CP mg/L 0.24 0.23 <1 30% Pass

Manganese (filtered) M11-No11187 CP mg/L < 0.005 < 0.005 <1 30% Pass

Nickel (filtered) M11-No11187 CP mg/L < 0.001 < 0.001 <1 30% Pass

Selenium (filtered) M11-No11187 CP mg/L 0.001 < 0.001 11 30% Pass

Zinc (filtered) M11-No11187 CP mg/L 0.008 0.008 1 30% Pass

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
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Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Duplicate

Result 1 Result 2 RPD

Dissolved Oxygen M11-No11190 CP mg/L 6.8 6.9 <1 30% Pass

Nitrate & Nitrite (N) M11-No11190 CP mg/L < 0.05 < 0.05 <1 30% Pass

Nitrate (as N) M11-No11190 CP mg/L < 0.02 < 0.02 <1 30% Pass

Nitrite (as N) M11-No11190 CP mg/L < 0.02 < 0.02 <1 30% Pass

Phosphate total (P) M11-No11190 CP mg/L < 0.05 < 0.05 <1 30% Pass

Suspended Solids M11-No11190 CP mg/L < 1 < 1 18 30% Pass

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace N/A

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Natalie Krasselt Client Services

NATA Signatories:

Huong Le Senior Analyst-Inorganic (VIC)

Mary Makarios Senior Analyst-Metal (VIC)

Michael Wright

National Technical Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Nov 25, 2011

Date Reported: Nov 25, 2011

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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CERTIFICATE OF ANALYSIS 116698
Client:
360 Environmental
PO Box 14
West Perth
WA 6872

Attention: Niamh Hade

Sample log in details:
Your Reference: Pike Road LWMS-Nh
No. of samples: 1 x Water
Date samples received: 17/11/11
Date completed instructions received: 17/11/11
Location:

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 24/11/11
Date of Preliminary Report: Not issued
Issue Date: 24/11/11
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: Pike Road LWMS-Nh

Miscellaneous Inorganics 

Our Reference: UNITS 116698-1

Your Reference ------------- QC2

Date Sampled ------------ 17/11/2011

Type of sample Water

Date prepared - 18/11/11

Date analysed - 18/11/11

pH in water pH Units 7.4

Electrical Conductivity water μS/cm 600

Total Suspended Solids @ 103-105OC mg/L 710

Acidity as CaCO3 mg/L 10

Nitrate as N mg/L 0.56

Nitrite as N mg/L 0.006

Total Phosphorus (Total P) mg/L 0.62

Phosphate as P mg/L 0.02
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Client Reference: Pike Road LWMS-Nh

Dissolved Metals in Water 

Our Reference: UNITS 116698-1

Your Reference ------------- QC2

Date Sampled ------------ 17/11/2011

Type of sample Water

Date prepared - 21/11/11

Date analysed - 21/11/11

Arsenic mg/L 0.0095

Cadmium mg/L <0.002

Chromium mg/L <0.005

Copper mg/L <0.005

Nickel mg/L <0.005

Zinc mg/L <0.01

Manganese mg/L 0.011

Iron mg/L <0.02

Aluminium mg/L <0.02

Selenium mg/L 0.002
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Client Reference: Pike Road LWMS-Nh

Total Metals in water 

Our Reference: UNITS 116698-1

Your Reference ------------- QC2

Date Sampled ------------ 17/11/2011

Type of sample Water

Date prepared - 18/11/11

Date analysed - 18/11/11

Aluminium - Total mg/L 3.3

Iron - Total mg/L 3.9
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Client Reference: Pike Road LWMS-Nh

Ionic Balance 

Our Reference: UNITS 116698-1

Your Reference ------------- QC2

Date Sampled ------------ 17/11/2011

Type of sample Water

Bicarbonate, HCO3 as CaCO3 mg/L 530

Carbonate, CO3
2- as CaCO3 mg/L <1

Hydroxide, OH- as CaCO3 mg/L <1

Total Alkalinity  as CaCO3 mg/L 530

Chloride in water mg/L 17

Sulphate in water mg/L 160
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Client Reference: Pike Road LWMS-Nh

Method ID Methodology Summary

  INORG-001 pH - Measured using  pH meter and electrode in accordance with APHA 21st ED, 4500-H+. 

  INORG-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA 
21st ED 2510 and Rayment & Higginson.

  INORG-019 Suspended Solids - determined gravimetrically by filtration of the sample, in accordance with APHA 21st ED, 
2540 D.

  INORG-006 Alkalinity - determined titrimetrically in accordance with APHA 21st ED, 2320 B.

  INORG-055 Nitrate by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrite by colourimetric analysis in accordance with APHA 21st ED 4500-NO2 B.

  INORG-060 Total Phosphorus by colourimetric analysis in accordance with APHA 21st ED 4500-P J.

  INORG-060 Phosphate by colourimetric analysis in accordance with APHA 21st ED 4500-P E.

  METALS-024 Metals by GF-AAS.

  METALS-020 Metals in soil and water by ICP-OES.

  INORG-081 Chloride by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  INORG-081 Sulphate by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.
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Client Reference: Pike Road LWMS-Nh

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 18/11/1
1

116698-1 18/11/11 || 18/11/11 LCS 18/11/11

Date analysed - 18/11/1
1

116698-1 18/11/11 || 18/11/11 LCS 18/11/11

pH in water pH Units INORG-001 [NT] 116698-1 7.4 || 7.4 || RPD: 0 LCS 101%

Electrical Conductivity 
water

μS/cm 1 INORG-002 <1 116698-1 600 || 610 || RPD: 2 LCS 82%

Total Suspended Solids 

@ 103-105OC

mg/L 1 INORG-019 <1 116698-1 710 ||  [N/T] LCS 92%

Acidity as CaCO3 mg/L 1 INORG-006 <1 116698-1 10 || 10 || RPD: 0 LCS 112%

Total Phosphorus (Total 
P)

mg/L 0.01 INORG-060 <0.01 116698-1 0.62 || 0.60 || RPD: 3 LCS 101%

Phosphate as P mg/L 0.005 INORG-060 <0.005 116698-1 0.02 ||  [N/T] LCS 106%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Dissolved Metals in 
Water

Base ll Duplicate ll %RPD

Date prepared - 21/11/1
1

[NT] [NT] LCS 21/11/11

Date analysed - 21/11/1
1

[NT] [NT] LCS 21/11/11

Arsenic mg/L 0.001 METALS-
024

<0.001 [NT] [NT] LCS 99%

Cadmium mg/L 0.002 METALS-
020

<0.002 [NT] [NT] LCS 106%

Chromium mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 106%

Copper mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 105%

Nickel mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 104%

Zinc mg/L 0.01 METALS-
020

<0.01 [NT] [NT] LCS 111%

Manganese mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 107%

Iron mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 106%

Aluminium mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 105%

Selenium mg/L 0.001 METALS-
024

<0.001 [NT] [NT] LCS 120%
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Client Reference: Pike Road LWMS-Nh

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Total Metals in water Base ll Duplicate ll %RPD

Date prepared - 18/11/1
1

[NT] [NT] LCS 18/11/11

Date analysed - 18/11/1
1

[NT] [NT] LCS 18/11/11

Aluminium - Total mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 118%

Iron - Total mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 106%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Ionic Balance Base ll Duplicate ll %RPD

Bicarbonate, HCO3 as
CaCO3

mg/L 1 INORG-006 <1 [NT] [NT] LCS 103%

Carbonate, CO3
2-

as CaCO3

mg/L 1 INORG-006 <1 [NT] [NT] LCS 103%

Total Alkalinity  as 

CaCO3

mg/L 1 INORG-006 <1 [NT] [NT] LCS 103%

Chloride in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 112%

Sulphate in water mg/L 1 INORG-081 <1 [NT] [NT] LCS 110%
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Client Reference: Pike Road LWMS-Nh

Report Comments:

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform & E.coli levels are less than 1cfu/100mL.
The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC& ARMC 2011.

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

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

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

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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Certificate of Analysis
360 ENVIRONMENTAL
PO BOX 141 ALTONA ST
WEST PERTH
W.A 6872

Attention: Niamh Hade

Report                                                326600-W
Client Reference                                 PIKE ROADS LWMS-NH SWA043
Received Date                                    Feb 09, 2012

Client Sample ID MW2 MW3 MW4 MW5

Sample Matrix Water Water Water Water

mgt-LabMark Sample No. M12-Fe05193 M12-Fe05194 M12-Fe05195 M12-Fe05196

Date Sampled Feb 07, 2012 Feb 07, 2012 Feb 07, 2012 Feb 07, 2012

Test/Reference LOR Unit

Acidity as CaCO3 10 mg/L 71 < 10 < 10 < 10

Chloride 1 mg/L 150 84 160 31

Nitrate & Nitrite (N) 0.05 mg/L 16 38 0.10 0.11

Nitrate (as N) 0.02 mg/L 16 38 0.10 0.11

Nitrite (as N) 0.02 mg/L 0.18 0.06 < 0.02 < 0.02

Phosphate total (P) 0.05 mg/L 0.82 1.6 < 0.05 0.27

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

Sulphate (as SO4) 5 mg/L 570 480 110 160

Suspended Solids 1 mg/L 3200 72 37 120

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 3800 1300 280 910

Heavy Metals

Aluminium 0.05 mg/L 31 5.3 8.5 26

Iron 0.05 mg/L 64 16 19 49

Nickel (filtered) 0.001 mg/L 0.003 0.003 0.002 0.002

Arsenic (filtered) 0.001 mg/L 0.002 0.001 0.001 0.005

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002 < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001 < 0.001 < 0.001

Copper (filtered) 0.001 mg/L 0.003 0.007 0.002 0.004

Selenium (filtered) 0.001 mg/L 0.003 0.002 0.004 0.003

Zinc (filtered) 0.001 mg/L 0.006 0.009 0.009 0.005

Iron (filtered) 0.05 mg/L 2.1 1.8 1.1 0.83

Manganese (filtered) 0.005 mg/L 0.019 0.008 < 0.005 0.005

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05 < 0.05 < 0.05

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID MW1 QC1 QC3

Sample Matrix Water Water Water

mgt-LabMark Sample No. M12-Fe05197 M12-Fe05198 M12-Fe05199

Date Sampled Feb 07, 2012 Feb 07, 2012 Feb 07, 2012

Test/Reference LOR Unit

Acidity as CaCO3 10 mg/L 52 < 10 < 10

Chloride 1 mg/L 120 31 < 1

Nitrate & Nitrite (N) 0.05 mg/L 2.3 0.13 < 0.05

Nitrate (as N) 0.02 mg/L 2.3 0.13 < 0.02

Nitrite (as N) 0.02 mg/L < 0.02 < 0.02 < 0.02

Phosphate total (P) 0.05 mg/L 0.78 0.75 < 0.05

Phosphorous reactive (P) 0.05 mg/L < 0.05 < 0.05 < 0.05

Sulphate (as SO4) 5 mg/L 430 160 < 5

Suspended Solids 1 mg/L 520 88 < 1

Alkalinity

Total Alkalinity as CaCO3 20 mg/L 27000 1100 < 20

Heavy Metals

Aluminium 0.05 mg/L 74 26 < 0.05

Iron 0.05 mg/L 130 52 < 0.05

Nickel (filtered) 0.001 mg/L 0.001 < 0.001 < 0.001

Arsenic (filtered) 0.001 mg/L < 0.001 0.005 < 0.001

Cadmium (filtered) 0.0002 mg/L < 0.0002 < 0.0002 < 0.0002

Chromium (filtered) 0.001 mg/L < 0.001 < 0.001 < 0.001

Copper (filtered) 0.001 mg/L < 0.001 0.004 < 0.001

Selenium (filtered) 0.001 mg/L < 0.001 0.002 < 0.001

Zinc (filtered) 0.001 mg/L < 0.001 0.005 < 0.001

Iron (filtered) 0.05 mg/L < 0.05 0.28 < 0.05

Manganese (filtered) 0.005 mg/L < 0.005 0.005 < 0.005

Aluminium (filtered) 0.05 mg/L < 0.05 < 0.05 < 0.05

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Acidity as CaCO3 Melbourne Feb 09, 2012 14 Day
- Method: APHA 2310 Acidity

Chloride Melbourne Feb 09, 2012 28 Day
- Method: APHA 4500-Cl ( Cl by Discrete Analyser)

Nitrate & Nitrite (N) Melbourne Feb 09, 2012 28 Day
- Method: APHA 4500-NO3/NO2 Nitrate-Nitrite Nitrogen by FIA

Nitrate (as N) Melbourne Feb 09, 2012 2 Day
- Method: APHA 4500-NO3 Nitrate Nitrogen by FIA

Nitrite (as N) Melbourne Feb 09, 2012 2 Day
- Method: APHA 4500-NO2 Nitrite Nitrogen by FIA

Phosphate total (P) Melbourne Feb 09, 2012 2 Day
- Method: APHA 4500-P E. Phosphorous

Phosphorous reactive (P) Melbourne Feb 09, 2012 2 Day
- Method: APHA4500-PO4

Sulphate (as SO4) Melbourne Feb 09, 2012 28 Day
- Method: APHA 4500-SO4 Sulfate by FIA

Suspended Solids Melbourne Feb 09, 2012 7 Day
- Method: APHA 2540D Total Suspended Solids

Alkalinity Melbourne Feb 09, 2012 14 Day
- Method: APHA 2320 Alkalinity by Titration

Heavy Metals Melbourne Feb 09, 2012 28 Day
- Method: USEPA 6010/6020 Heavy Metals

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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mgt-LabMark Internal Quality Control Review

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available

on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre

μg/L:micrograms per litre ppm:Parts per million

ppb:Parts per billion %:Percentage

org/100mL:Organisms per 100 millilitres NTU:Nephelometric Turbidity Units

MPN/100mL:Most Probable Number of organisms per 100 milliltres

TERMS
Dry: Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR: Limit Of Reporting.

SPIKE: Addition of the analyte to the sample and reported as percentage recovery.

RPD: Relative Percent Difference between two Duplicate pieces of analysis.

LCS: Laboratory Control Sample - reported as percent recovery.

CRM: Certified Reference Material - reported as percent recovery.

Method Blank: In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate: The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate: A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate: A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE: Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA: U.S Environmental Protection Agency

APHA: American Public Health Association

ASLP: Australian Standard Leaching Procedure (AS4439.3)

TCLP: Toxicity Characteristic Leaching Procedure

COC: Chain Of Custody

SRA: Sample Receipt Advice

CP: Client Parent - QC was performed on samples pertaining to this report

NCP: Non-Client Parent - QC was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels

within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The
Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is
reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding
time. Analysis will begin as soon as possible after sample receipt

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample>

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Acidity as CaCO3 mg/L < 10 10 Pass

Chloride mg/L < 1 1 Pass

Nitrate & Nitrite (N) mg/L < 0.05 0.05 Pass

Nitrate (as N) mg/L < 0.02 0.02 Pass

Nitrite (as N) mg/L < 0.02 0.02 Pass

Phosphate total (P) mg/L < 0.05 0.05 Pass

Phosphorous reactive (P) mg/L < 0.05 0.05 Pass

Suspended Solids mg/L < 1 1 Pass

Method Blank

Alkalinity APHA 2320 Alkalinity by Titration

Total Alkalinity as CaCO3 mg/L < 20 20 Pass

Method Blank

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium mg/L < 0.05 0.05 Pass

Iron mg/L < 0.05 0.05 Pass

Nickel (filtered) mg/L < 0.001 0.001 Pass

Arsenic (filtered) mg/L < 0.001 0.001 Pass

Cadmium (filtered) mg/L < 0.0002 0.0002 Pass

Chromium (filtered) mg/L < 0.001 0.001 Pass

Copper (filtered) mg/L < 0.001 0.001 Pass

Selenium (filtered) mg/L < 0.001 0.001 Pass

Zinc (filtered) mg/L < 0.001 0.001 Pass

Iron (filtered) mg/L < 0.05 0.05 Pass

Manganese (filtered) mg/L < 0.005 0.005 Pass

Aluminium (filtered) mg/L < 0.05 0.05 Pass

LCS - % Recovery

Chloride % 113 70-130 Pass

Nitrate & Nitrite (N) % 97 70-130 Pass

Nitrate (as N) % 97 70-130 Pass

Nitrite (as N) % 98 70-130 Pass

Phosphate total (P) % 103 70-130 Pass

Suspended Solids % 102 70-130 Pass

LCS - % Recovery

Heavy Metals USEPA 6010/6020 Heavy Metals

Aluminium % 106 80-120 Pass

Iron % 104 80-120 Pass

Nickel (filtered) % 95 80-120 Pass

Arsenic (filtered) % 97 80-120 Pass

Cadmium (filtered) % 104 80-120 Pass

Chromium (filtered) % 97 80-120 Pass

Copper (filtered) % 94 80-120 Pass

Selenium (filtered) % 103 80-120 Pass

Zinc (filtered) % 101 80-120 Pass

Iron (filtered) % 104 80-120 Pass

Manganese (filtered) % 95 80-120 Pass

Aluminium (filtered) % 106 80-120 Pass

Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Spike - % Recovery

Result 1

Chloride M12-Fe05092 NCP % 115 70-130 Pass

Nitrate & Nitrite (N) M12-Fe05298 NCP % 100 70-130 Pass

Nitrate (as N) M12-Fe05298 NCP % 100 70-130 Pass

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012
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Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Nitrite (as N) M12-Fe05298 NCP % 101 70-130 Pass

Sulphate (as SO4) M12-Fe05193 CP % 91 70-130 Pass

Spike - % Recovery

Heavy Metals Result 1

Aluminium M12-Fe06158 NCP % 85 75-125 Pass

Iron M12-Fe07980 NCP % 105 75-125 Pass

Nickel (filtered) M12-Fe05700 NCP % 84 75-125 Pass

Arsenic (filtered) M12-Fe05700 NCP % 96 75-125 Pass

Cadmium (filtered) M12-Fe05700 NCP % 91 75-125 Pass

Chromium (filtered) M12-Fe05700 NCP % 79 75-125 Pass

Copper (filtered) M12-Fe05700 NCP % 84 75-125 Pass

Selenium (filtered) M12-Fe05700 NCP % 94 75-125 Pass

Zinc (filtered) M12-Fe05700 NCP % 84 75-125 Pass

Iron (filtered) M12-Fe05700 NCP % 102 75-125 Pass

Manganese (filtered) M12-Fe05187 NCP % 93 75-125 Pass

Aluminium (filtered) M12-Fe05700 NCP % 95 75-125 Pass

Spike - % Recovery

Result 1

Phosphorous reactive (P) M12-Fe05196 CP % 98 70-130 Pass

Spike - % Recovery

Result 1

Phosphate total (P) M12-Fe05199 CP % 105 70-130 Pass

Duplicate

Result 1 Result 2 RPD

Acidity as CaCO3 M12-Fe05193 CP mg/L 71 74 4.0 30% Pass

Chloride M12-Fe05193 CP mg/L 150 150 1.8 30% Pass

Nitrate & Nitrite (N) M12-Fe05298 NCP mg/L < 0.05 < 0.05 <1 30% Pass

Nitrate (as N) M12-Fe05298 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Nitrite (as N) M12-Fe05298 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Phosphorous reactive (P) M12-Fe05193 CP mg/L < 0.05 < 0.05 6.0 30% Pass

Sulphate (as SO4) M12-Fe05193 CP mg/L 570 560 <1 30% Pass

Suspended Solids M12-Fe05590 NCP mg/L 42 45 6.0 30% Pass

Duplicate

Alkalinity Result 1 Result 2 RPD

Total Alkalinity as CaCO3 M12-Fe05193 CP mg/L 3800 3700 5.0 30% Pass

Duplicate

Heavy Metals Result 1 Result 2 RPD

Aluminium M12-Fe06158 NCP mg/L 0.17 0.17 <1 30% Pass

Iron M12-Fe06158 NCP mg/L 0.94 0.94 <1 30% Pass

Nickel (filtered) M12-Fe05700 NCP mg/L 0.027 0.027 3.0 30% Pass

Arsenic (filtered) M12-Fe05700 NCP mg/L 0.0057 0.0052 9.0 30% Pass

Cadmium (filtered) M12-Fe05700 NCP mg/L < 0.0002 < 0.0002 <1 30% Pass

Chromium (filtered) M12-Fe05700 NCP mg/L 0.012 0.013 8.0 30% Pass

Copper (filtered) M12-Fe05700 NCP mg/L 0.0014 0.0014 <1 30% Pass

Selenium (filtered) M12-Fe05700 NCP mg/L 0.018 0.017 1.0 30% Pass

Zinc (filtered) M12-Fe05700 NCP mg/L 0.0023 0.0026 12 30% Pass

Iron (filtered) M12-Fe05700 NCP mg/L 0.49 0.47 4.0 30% Pass

Manganese (filtered) M12-Fe05700 NCP mg/L 0.38 0.38 2.0 30% Pass

Aluminium (filtered) M12-Fe05700 NCP mg/L < 0.05 < 0.05 7.0 30% Pass

Duplicate

Result 1 Result 2 RPD

Chloride M12-Fe05196 CP mg/L 31 30 6.0 30% Pass

Phosphorous reactive (P) M12-Fe05196 CP mg/L < 0.05 < 0.05 <1 30% Pass

Sulphate (as SO4) M12-Fe05196 CP mg/L 160 160 <1 30% Pass

Duplicate

Result 1 Result 2 RPD

Phosphate total (P) M12-Fe05199 CP mg/L < 0.05 < 0.05 28 30% Pass

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Natalie Krasselt Client Services

Huong Le Senior Analyst-Inorganic (VIC)

Mary Makarios Senior Analyst-Metal (VIC)

Michael Wright

National Technical Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Feb 15, 2012

Date Reported: Feb 15, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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CERTIFICATE OF ANALYSIS 119089
Client:
360 Environmental
PO Box 14
West Perth
WA 6872

Attention: Niamh Hade

Sample log in details:
Your Reference: SWA043
No. of samples: 1 x Water
Date samples received: 7/02/12
Date completed instructions received: 7/02/12
Location: Pike Road LWMS - NH

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 14/02/12
Date of Preliminary Report: Not issued
Issue Date: 14/02/12
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.

Results Approved By:

Page 1 of  9MPL Reference: 119089
Revision No:                R 00



Client Reference: SWA043

Miscellaneous Inorganics 

Our Reference: UNITS 119089-1

Your Reference ------------- QC2

Date Sampled ------------ 7/02/2012

Type of sample Water

Date prepared - 9/2/12

Date analysed - 9/2/12

Acidity as CaCO3 mg/L 6

Total Alkalinity  as CaCO3 mg/L 420

Total Suspended Solids @ 103-105OC mg/L 1,800

Chloride in water mg/L 30

Sulphate in water mg/L 150

Page 2 of  9MPL Reference: 119089
Revision No:                R 00



Client Reference: SWA043

Dissolved Metals in Water 

Our Reference: UNITS 119089-1

Your Reference ------------- QC2

Date Sampled ------------ 7/02/2012

Type of sample Water

Date prepared - 9/2/12

Date analysed - 9/2/12

Arsenic mg/L <0.03

Cadmium mg/L <0.002

Chromium mg/L <0.005

Copper mg/L <0.005

Nickel mg/L <0.005

Zinc mg/L <0.01

Manganese mg/L 0.005

Aluminium mg/L <0.02

Selenium mg/L <0.02

Iron mg/L <0.02

Page 3 of  9MPL Reference: 119089
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Client Reference: SWA043

Total Metals in water 

Our Reference: UNITS 119089-1

Your Reference ------------- QC2

Date Sampled ------------ 7/02/2012

Type of sample Water

Date prepared - 10/2/12

Date analysed - 10/2/12

Aluminium - Total mg/L 1.0

Iron - Total mg/L 1.5

Page 4 of  9MPL Reference: 119089
Revision No:                R 00



Client Reference: SWA043

Nutrients in Water 

Our Reference: UNITS 119089-1

Your Reference ------------- QC2

Date Sampled ------------ 7/02/2012

Type of sample Water

NOx as N mg/L 0.13

Nitrate as N mg/L 0.13

Nitrite as N mg/L <0.005

Total Phosphorus (Total P) mg/L 0.46

Phosphate as P mg/L <0.005

Page 5 of  9MPL Reference: 119089
Revision No:                R 00



Client Reference: SWA043

Method ID Methodology Summary

  INORG-006 Alkalinity - determined titrimetrically in accordance with APHA 21st ED, 2320 B.

  INORG-019 Suspended Solids - determined gravimetrically by filtration of the sample, in accordance with APHA 21st ED, 
2540 D.

  INORG-081 Chloride by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  INORG-081 Sulphate by Ion Exchange Chromatography in accordance with APHA 21st ED 4110B.

  METALS-020 Metals in soil and water by ICP-OES.

  INORG-055 NOx by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrate by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrite by colourimetric analysis in accordance with APHA 21st ED 4500-NO2 B.

  INORG-060 Total Phosphorus by colourimetric analysis in accordance with APHA 21st ED 4500-P J.

  INORG-060 Phosphate by colourimetric analysis in accordance with APHA 21st ED 4500-P E.

Page 6 of  9MPL Reference: 119089
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Client Reference: SWA043

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 9/2/12 119089-1 9/2/12 || 9/2/12 LCS 9/2/12

Date analysed - 9/2/12 119089-1 9/2/12 || 9/2/12 LCS 9/2/12

Acidity as CaCO3 mg/L 1 INORG-006 <1 119089-1 6 || 6 || RPD: 0 LCS 102%

Total Alkalinity  as 

CaCO3

mg/L 1 INORG-006 <1 119089-1 420 ||  [N/T] LCS 95%

Total Suspended Solids 

@ 103-105OC

mg/L 1 INORG-019 <1 119089-1 1800 ||  [N/T] LCS 88%

Chloride in water mg/L 1 INORG-081 <1 119089-1 30 ||  [N/T] LCS 103%

Sulphate in water mg/L 1 INORG-081 <1 119089-1 150 ||  [N/T] LCS 103%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Dissolved Metals in 
Water

Base ll Duplicate ll %RPD

Date prepared - 9/2/12 [NT] [NT] LCS 9/2/12

Date analysed - 9/2/12 [NT] [NT] LCS 9/2/12

Arsenic mg/L 0.03 METALS-
020

<0.03 [NT] [NT] LCS 97%

Cadmium mg/L 0.002 METALS-
020

<0.002 [NT] [NT] LCS 105%

Chromium mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 100%

Copper mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 98%

Nickel mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 101%

Zinc mg/L 0.01 METALS-
020

<0.01 [NT] [NT] LCS 90%

Manganese mg/L 0.005 METALS-
020

<0.005 [NT] [NT] LCS 102%

Aluminium mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 107%

Selenium mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 99%

Iron mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 111%

Page 7 of  9MPL Reference: 119089
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Client Reference: SWA043

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Total Metals in water Base ll Duplicate ll %RPD

Date prepared - 10/2/12 [NT] [NT] LCS 10/2/12

Date analysed - 10/2/12 [NT] [NT] LCS 10/2/12

Aluminium - Total mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 110%

Iron - Total mg/L 0.02 METALS-
020

<0.02 [NT] [NT] LCS 109%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Nutrients in Water Base ll Duplicate ll %RPD

NOx as N mg/L 0.005 INORG-055 <0.005 [NT] [NT] LCS 107%

Total Phosphorus (Total 
P)

mg/L 0.01 INORG-060 <0.01 [NT] [NT] LCS 99%

Phosphate as P mg/L 0.005 INORG-060 <0.005 [NT] [NT] LCS 94%

Page 8 of  9MPL Reference: 119089
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Client Reference: SWA043

Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

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

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

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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CERTIFICATE OF ANALYSIS 121029
Client:
360 Environmental
PO Box 14
West Perth
WA 6872

Attention: Niamh Hade

Sample log in details:
Your Reference: Pike Road LWMS - NH
No. of samples: 6 x Waters
Date samples received: 4/4/12
Date completed instructions received: 4/4/12
Location:

Analysis Details:
Please refer to the following pages for results, methodology summary and quality control data.
Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:
Date results requested by: 13/04/12
Date of Preliminary Report: Not issued
Issue Date: 12/04/12
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025.
Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: Pike Road LWMS - NH

Nutrients in Water 

Our Reference: UNITS 121029-1 121029-2 121029-3 121029-4 121029-5

Your Reference ------------- MW2 MW4 MW5 MW1 QC1

Date Sampled ------------ 4/04/2012 4/04/2012 4/04/2012 4/04/2012 4/04/2012

Type of sample Water Water Water Water Water

Total Nitrogen (Total N) mg/L 18 0.3 0.5 1.8 0.5

Nitrate as N mg/L 15 0.006 <0.005 0.95 <0.005

Nitrite as N mg/L 0.088 <0.005 <0.005 0.012 <0.005

Ammonia as N mg/L 0.060 0.060 0.070 0.31 0.070

Nutrients in Water 

Our Reference: UNITS 121029-6

Your Reference ------------- QC3

Date Sampled ------------ 4/04/2012

Type of sample Water

Total Nitrogen (Total N) mg/L 0.1

Nitrate as N mg/L <0.005

Nitrite as N mg/L <0.005

Ammonia as N mg/L 0.060

Page 2 of  5MPL Reference: 121029
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Client Reference: Pike Road LWMS - NH

Method ID Methodology Summary

  INORG-055 Total Nitrogen by colourimetric analysis in accordance with APHA 4500-P J, 4500-NO3 F.

  INORG-055 Nitrate by colourimetric analysis and calculation in accordance with APHA 21st ED 4500-NO3 F.

  INORG-055 Nitrite by colourimetric analysis in accordance with APHA 21st ED 4500-NO2 B.

  INORG-057 Ammonia by colourimetric analysis in accordance with APHA 21st ED 4500-NH3 F.

Page 3 of  5MPL Reference: 121029
Revision No:                R 00



Client Reference: Pike Road LWMS - NH

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike % 
Recovery

Nutrients in Water Base ll Duplicate ll %RPD

Total Nitrogen (Total N) mg/L 0.1 INORG-055 <0.1 [NT] [NT] LCS 118%

Ammonia as N mg/L 0.005 INORG-057 <0.005 [NT] [NT] LCS 116%
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Client Reference: Pike Road LWMS - NH

Report Comments:

INS: Insufficient sample for this test;  NT: Not tested; PQL: Practical Quantitation Limit; <: Less than; >: Greater than
RPD: Relative Percent Difference; NA: Test not required; LCS: Laboratory Control Sample; NR: Not requested
NS: Not specified; NEPM: National Environmental Protection Measure

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

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

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

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

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spike and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and
10-140% for SVOC and Speciated Phenols is acceptable.
Surrogates: 60-140% is acceptable for general organics and 10-140% for SVOC and Speciated Phenols.
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Certificate of Analysis
360 ENVIRONMENTAL
PO BOX 141 ALTONA ST
WEST PERTH
W.A 6872

Attention: Niamh Hade

Report                                                333122-W
Client Reference                                 PIKE ROAD LWMS - NH SWA043
Received Date                                    Apr 10, 2012

Client Sample ID QC2

Sample Matrix Water

mgt-LabMark Sample No. M12-Ap04445

Date Sampled Apr 04, 2012

Test/Reference LOR Unit

Ammonia(N) 0.01 mg/L 0.04

Nitrate (as N) 0.02 mg/L < 0.02

Nitrite (as N) 0.02 mg/L < 0.02

Total Nitrogen (as N)

Total Nitrogen (N) 0.2 mg/L 0.3

First Reported: Apr 18, 2012

Date Reported: Apr 18, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190

Page 1 of 6

Report Number: 333122-W

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description Testing Site Extracted Holding Time
Ammonia(N) Melbourne Apr 10, 2012 28 Day
- Method: APHA 4500-NH3 Ammonia Nitrogen by FIA

Nitrate (as N) Melbourne Apr 10, 2012 2 Day
- Method: APHA 4500-NO3 Nitrate Nitrogen by FIA

Nitrite (as N) Melbourne Apr 10, 2012 2 Day
- Method: APHA 4500-NO2 Nitrite Nitrogen by FIA

Total Nitrogen (as N) Melbourne Apr 11, 2012 7 Day
- Method: Total Nitrogen (as N)

First Reported: Apr 18, 2012

Date Reported: Apr 18, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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mgt-LabMark Internal Quality Control Review

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available

on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis.

7. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgment

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

UNITS
mg/kg:milligrams per Kilogram mg/L:milligrams per litre

μg/L:micrograms per litre ppm:Parts per million

ppb:Parts per billion %:Percentage

org/100mL:Organisms per 100 millilitres NTU:Nephelometric Turbidity Units

MPN/100mL:Most Probable Number of organisms per 100 milliltres

TERMS
Dry: Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR: Limit Of Reporting.

SPIKE: Addition of the analyte to the sample and reported as percentage recovery.

RPD: Relative Percent Difference between two Duplicate pieces of analysis.

LCS: Laboratory Control Sample - reported as percent recovery.

CRM: Certified Reference Material - reported as percent recovery.

Method Blank: In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate: The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate: A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate: A second piece of analysis from a sample outside of the client's batch of samples but run within the laboratory batch of analysis.

Batch SPIKE: Spike recovery reported on a sample from outside of the client's batch of samples but run within the laboratory batch of analysis.

USEPA: U.S Environmental Protection Agency

APHA: American Public Health Association

ASLP: Australian Standard Leaching Procedure (AS4439.3)

TCLP: Toxicity Characteristic Leaching Procedure

COC: Chain Of Custody

SRA: Sample Receipt Advice

CP: Client Parent - QC was performed on samples pertaining to this report

NCP: Non-Client Parent - QC was performed on samples not pertaining to this report, however QC is representative of the sequence or batch that client samples were analysed
within

QC - ACCEPTANCE CRITERIA
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

QC DATA GENERAL COMMENTS
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels

within the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The
Parent and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is
reported in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding
time. Analysis will begin as soon as possible after sample receipt

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample>

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data below the LOR with a positive RPD - eg: LOR 0.1, Result A = <0.1 (raw data is 0.02) &
Result B = <0.1 (raw data is 0.03) resulting in a RPD of 40% calculated from the raw data.

First Reported: Apr 18, 2012

Date Reported: Apr 18, 2012
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Ammonia(N) mg/L < 0.01 0.01 Pass

Nitrate (as N) mg/L < 0.02 0.02 Pass

Nitrite (as N) mg/L < 0.02 0.02 Pass

LCS - % Recovery

Ammonia(N) % 99 70-130 Pass

Nitrate (as N) % 99 70-130 Pass

Nitrite (as N) % 101 70-130 Pass

Test Lab Sample ID QA
Source

Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Spike - % Recovery

Result 1

Ammonia(N) M12-Ap05131 NCP % 99 70-130 Pass

Nitrate (as N) M12-Ap05131 NCP % 101 70-130 Pass

Nitrite (as N) M12-Ap05131 NCP % 102 70-130 Pass

Duplicate

Result 1 Result 2 RPD

Ammonia(N) M12-Ap05131 NCP mg/L < 0.01 < 0.01 <1 30% Pass

Nitrate (as N) M12-Ap05131 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Nitrite (as N) M12-Ap05131 NCP mg/L < 0.02 < 0.02 <1 30% Pass

First Reported: Apr 18, 2012

Date Reported: Apr 18, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Organic samples had Teflon liners Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Natalie Krasselt Client Services

Huong Le Senior Analyst-Inorganic (VIC)

Michael Wright

National Technical Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
mgt-LabMark shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall mgt-LabMark be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First Reported: Apr 18, 2012

Date Reported: Apr 18, 2012

mgt-LabMark 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 9564 7055 Facsimile: +61 3 9564 7190
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act

Acknowledgements

Buffer: 1.0Km

Matters of NES

Report created: 26/09/13 18:58:33

Coordinates

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Caveat
Extra Information

Details
Summary



Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

1

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

16

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

1

None

8

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

8

Commonwealth Heritage Places:

None

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine



Details

Wetlands of International Importance (RAMSAR) [ Resource Information ]
Name Proximity
Becher point wetlands Within 10km of Ramsar

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Forest Red-tailed Black-Cockatoo [67034] Vulnerable Species or species
habitat may occur within
area

Calyptorhynchus banksii  naso

Baudin's Black-Cockatoo, Long-billed Black-
Cockatoo [769]

Vulnerable Species or species
habitat likely to occur
within area

Calyptorhynchus baudinii

Carnaby's Black-Cockatoo, Short-billed Black-
Cockatoo [59523]

Endangered Breeding likely to occur
within area

Calyptorhynchus latirostris

Malleefowl [934] Vulnerable Species or species
habitat may occur within
area

Leipoa ocellata

Australian Painted Snipe [77037] Endangered Species or species
habitat may occur within
area

Rostratula australis

Australian Fairy Tern [82950] Vulnerable Species or species
habitat known to occur
within area

Sternula nereis  nereis

Mammals

Woylie [66844] Endangered Species or species
habitat may occur within
area

Bettongia penicillata  ogilbyi

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Sedgelands in Holocene dune swales of the
southern Swan Coastal Plain

Endangered Community known to
occur within area

Matters of National Environmental Significance

This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

36

Place on the RNE:

None

None

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

3

Key Ecological Features (Marine) None



Name Status Type of Presence

Chuditch, Western Quoll [330] Vulnerable Species or species
habitat likely to occur
within area

Dasyurus geoffroii

Western Ringtail Possum [25911] Vulnerable Species or species
habitat likely to occur
within area

Pseudocheirus occidentalis

Quokka [229] Vulnerable Species or species
habitat may occur within
area

Setonix brachyurus

Plants

King Spider-orchid, Grand Spider-orchid, Rusty
Spider-orchid [7309]

Endangered Species or species
habitat may occur within
area

Caladenia huegelii

 [6393] Endangered Species or species
habitat likely to occur
within area

Centrolepis caespitosa

Dwarf Bee-orchid [55082] Vulnerable Species or species
habitat likely to occur
within area

Diuris micrantha

Purdie's Donkey-orchid [12950] Endangered Species or species
habitat may occur within
area

Diuris purdiei

Glossy-leafed Hammer-orchid, Praying Virgin
[16753]

Endangered Species or species
habitat likely to occur
within area

Drakaea elastica

Dwarf Hammer-orchid [56755] Vulnerable Species or species
habitat likely to occur
within area

Drakaea micrantha

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Roseate Tern [817] Foraging, feeding or
related behaviour likely
to occur within area

Sterna dougallii

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Malleefowl [934] Vulnerable Species or species
habitat may occur within
area

Leipoa ocellata

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Migratory Wetlands Species

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis



Name Threatened Type of Presence

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Osprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

Painted Snipe [889] Endangered* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Roseate Tern [817] Foraging, feeding or
related behaviour likely
to occur within area

Sterna dougallii

Other Matters Protected by the EPBC Act



Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

Indicative PlaceBaldivis Swamp WA
Indicative PlaceTamworth Hill Swamp WA
RegisteredLakes Cooloongup and Walyungup and Surrounds WA

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Laughing Turtle-dove, Laughing Dove [781] Species or species
habitat likely to occur
within area

Streptopelia senegalensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species
habitat likely to occur
within area

Turdus merula

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris



Name Status Type of Presence

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Northern Palm Squirrel, Five-striped Palm Squirrel
[129]

Species or species
habitat likely to occur
within area

Funambulus pennantii

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species
habitat likely to occur
within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Para Grass [5879] Species or species
habitat may occur within
area

Brachiaria mutica

Buffel-grass, Black Buffel-grass [20213] Species or species
habitat may occur within
area

Cenchrus ciliaris

Bitou Bush, Boneseed [18983] Species or species
habitat may occur within
area

Chrysanthemoides monilifera

Boneseed [16905] Species or species
habitat likely to occur
within area

Chrysanthemoides monilifera subsp. monilifera

Flax-leaved Broom, Mediterranean Broom, Flax
Broom [2800]

Species or species
habitat likely to occur
within area

Genista linifolia

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Species or species
habitat likely to occur
within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Olive, Common Olive [9160] Species or species
habitat may occur within
area

Olea europaea

Prickly Pears [82753] Species or species
habitat likely to occur

Opuntia spp.



Name Status Type of Presence
within area

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur
within area

Rubus fruticosus aggregate

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur
within area

Salvinia molesta

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering
Cypress, Salt Cedar [16018]

Species or species
habitat likely to occur
within area

Tamarix aphylla

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus



-32.33284 115.79331

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:
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Referral of proposed action 
 

Project title: Residential Development of Part Lot 601 Mandurah Road, Baldivis. 

 

1 Summary of proposed action 
1.1 Short description 

Australand is seeking to develop part of Lot 601 Mandurah Road Baldivis as a residential 
development.  The proposed subdivision will have 78 urban residential lots, a large area of Public 
Open Space (POS) through the centre of the site and larger lots to the north to maintain the 
rural interface between the subdivision and existing rural residential lots.  The development will 
result in the clearing of 90 potential breeding trees for Black Cockatoos that greater than 500mm 
in diameter and the retention of 31 potential breeding trees in Public Open Space.  A combined 
canopy cover of 1.67ha of Good foraging habitat for Black Cockatoos will be cleared and 0.67ha 
retained. 

1.2 Latitude and longitude The co-ordinates for the site are from the north-west corner 
clockwise around the site. 

Longitude Latitude 
115˚ 47' 31.246" -32˚ 19' 50.255" 
115˚ 47' 43.328" -32˚ 19' 50.252" 
115˚ 47' 43.326" -32˚ 19' 59.445" 
115˚ 47' 34.539" -32˚ 19' 59.449" 
115˚ 47' 35.492" -32˚ 19' 58.672" 
115˚ 47' 35.715" -32˚ 19' 58.349" 
115˚ 47' 36.225" -32˚ 19' 56.684" 
115˚ 47' 36.061" -32˚ 19' 56.447" 
115˚ 47' 33.508" -32˚ 19' 55.882" 
115˚ 47' 32.870" -32˚ 19' 55.653" 
115˚ 47' 32.213" -32˚ 19' 55.169" 
115˚ 47' 31.789" -32˚ 19' 54.523" 
115˚ 47' 31.651" -32˚ 19' 53.793" 
115˚ 47' 31.912" -32˚ 19' 52.904" 
115˚ 47' 31.518" -32˚ 19' 52.738" 

 

1.3 Locality and property description 

Lot 601 Mandurah Road, Baldivis is located approximately 42km south of the Perth central 
Business District and 8km south-east of Rockingham (Figure 1). 

1.4 Size of the development 
footprint or work area 
(hectares) 

The total referral area of the development is 7.49ha (Figure 2).   

1.5 Street address of the site Lot 601 Mandurah Road, West Baldivis, Western Australia 
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1.6 Lot description  

Lot 601 Mandurah Road, Baldivis, Western Australia, being part of Lot 601 on Deposited Plan 
300803 in Certificate of Title Volume 1654 Folio 895 

1.7 Local Government Area and Council contact (if known) 

The referral area is in the City of Rockingham.  The City’s contact for this project is Tristan 
Fernandez – Senior Strategic Planning Officer. 

1.8 Time frame 

It is anticipated that development will commence in late 2014 with development being 
undertaken over 4 years. 

1.9 Alternatives to proposed 
action 

x No 
 Yes, you must also complete section 2.2 

1.10 Alternative time frames etc x No 

 Yes, you must also complete Section 2.3. For each alternative, 
location, time frame, or activity identified, you must also complete 
details in Sections 1.2-1.9, 2.4-2.7 and 3.3 (where relevant). 

1.11 State assessment 
 

 No 

x Yes, you must also complete Section 2.5 

1.12 Component of larger action  No 

x Yes, you must also complete Section 2.7 

1.13 Related actions/proposals 
 

x No 

 Yes, provide details: 

1.14 Australian Government 
funding 

x No 

 Yes, provide details: 

1.15 Great Barrier Reef Marine 
Park 

x No 
Yes, you must also complete Section 3.1 (h), 3.2 (e)   
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2 Detailed description of proposed action 
2.1 Description of proposed action 

The site is part of the Baldivis Urban Expansion Area that has been designated to accommodate the 
growing population in the Perth Metropolitan Region.  The site has been identified in this process as 
urbanisation of the area fits with planned and existing networks and centres. 

The proposed subdivision will have 78 urban residential lots.  There is a large area of Public Open 
Space through the centre of the site and larger lots to the north to maintain the rural interface 
between the subdivision and existing rural residential lots (Attachment 1).   

2.2 Alternatives to taking the proposed action 

There are no alternatives to taking the proposed action as the land is zoned Urban Deferred in the 
Perth Metropolitan Region Scheme (MRS). 

2.3 Alternative locations, time frames or activities that form part of the referred action 

There are no alternative locations, time frames or activities that form part of the referred action. 

2.4 Context, planning framework and state/local government requirements 

Lot 601 is zoned Rural under the City of Rockingham Town Planning Scheme.  The majority is zoned 
Urban Deferred and a small area in the north and the south-west of the referral area is zoned Rural 
under the Perth MRS (Figure 4).  

2.5 Environmental impact assessments under Commonwealth, state or territory legislation 

Lot 601 Mandurah Road was part of an application initiated by the City of Rockingham to amend the 
MRS (MRS Amendment 1130/41 Baldivis Urban Area Expansion – Area 4) in 2007 (Attachment 2).  
The amendment was part of the broader planning for urban development in the Baldivis region.  The 
part of Lot 601 Mandurah Road that is the subject of this referral was part of Area 4 within the 
amendment.  A Scheme Amendment is required to be referred to the Environmental Protection 
Authority (EPA) under Section 48 of the Western Australian Environmental Protection Act, 1986.  The 
assessment by the EPA runs concurrently with the Planning process.   

The EPA assessed the rezoning as Scheme Amendment Not Assessed – Advice Given Under Section 
48a(1)(A) of the Environmental Protection Act, 1986 (EP Act) (Attachment 2).  The advice from the 
EPA cited vegetation and flora and contamination as the environmental issues pertinent to the site.  
The advice for Vegetation and Flora states: 

Aerial photography of the site indicates the subject land is sparsely vegetated.  All native 
vegetation should be preserved so far as practicable during and after site clearing works and 
services to accommodate the proposed subsequent urban development.  Measures should be 
taken to ensure the identification, protection and management of any significant vegetation 
on site worthy of retention prior to the commencement of site works. 

The advice on contamination requires the developer to conduct investigations into possible sources 
of contamination (Attachment 2). 

2.6 Public consultation (including with Indigenous stakeholders) 

MRS Amendment 1130/41 that included the referral area to rezone the amendment area from Rural 
to Urban Deferred was advertised for public comment in 2007.  Thirteen submissions on the 
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amendment were received - 2 contained support, 3 objected and 8 submissions contained a neutral 
comment only (Attachment 3). 

2.7 A staged development or component of a larger project 

The part of Lot 601 Mandurah Road that forms this referral is a section of a larger subdivision plan 
that is being developed for the Baldivis Urban Expansion Area 4.  The areas outside of the referral 
area are almost completely cleared.  Australand will be undertaking the subdivision of lots 335 and 
1001 in conjunction with the referred portion of Lot 601. The combined area of 26.4 hectares is 
currently forecast to be developed in six stages over a four year period, commencing in late 2014.  

Lots 1 and 2, shown on Attachment 1, that are not part of this referral are not owner or contracted 
by Australand.  The development of the portions of lots 1 and 2 is outside the control of Australand 
and will be determined by the owners of each of these parcels.   
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3 Description of environment & likely impacts 

3.1 Matters of national environmental significance 

3.1 (a) World Heritage Properties 

Description 

The site does not contain any World Heritage Properties 

Nature and extent of likely impact  

Not Applicable 

3.1 (b) National Heritage Places 

Description 

The Protected Matter Search Tool Report (Attachment 4) listed Baldivis Swamp and Tamworth Hill 
Swamp as Indicative Places on the Register of National Estate (RNE).  Indicative Places on the RNE are 
defined by SEWPaC as: 

Data provided to or obtained by the Australian Heritage Council or the former Australian 
Heritage Commission was entered into the RNE database however a decision on whether the 
place should be entered in the RNE itself was not made before the RNE was closed in 2007 
(SEWPaC, 2013c). 

The site Lakes Cooloongup and Walyungup and Surrounds was registered on the RNE for which 
SEWPaC applies the following: 

The place was entered in the RNE prior to its closure in 2007.  The existence of an entry for a 
place in the RNE does not in itself create a requirement to protect the place under 
Commonwealth law. Nevertheless, information in the register may continue to be current and 
may be relevant to statutory decisions about protection (SEWPaC, 2013c). 

The Register of the National Estate was closed in 2007 and is no longer a statutory list and these sites 
have not been transferred to the National Heritage List or the Commonwealth Heritage List as 
recognised by the EPBC Act. 

Therefore there are no National Heritage Places present or near the site.   

Nature and extent of likely impact  

Not Applicable 

3.1 (c) Wetlands of International Importance (declared Ramsar wetlands) 

Description 

The nearest RAMSAR listed wetland is the Becher Point Wetlands which are approximately 7km to the 
south-west (Figure 3).   

Nature and extent of likely impact  

Groundwater contours in the Perth Groundwater Atlas (DoW, 2013a) show groundwater flows to the 
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west from the site and therefore to the north of the Becher Point Wetlands.

There are no direct or indirect surface water flows between the site and the RAMSAR site.  In the 
proposed development stormwater will be retained and infiltrated on-site up to and including the 1 in 
100 ARI. 

Therefore the proposed development of the Referral Area will not impact on the Becher Point Wetlands. 

3.1 (d) Listed threatened species and ecological communities  

Description 

Threatened Species 

The Department of Sustainability, Environment, Water, Population and Communities (SEWPaC, 2013a) 
online EPBC Act Protected Matters search tool (Attachment 4) identified 19 Threatened Species of bird, 
insects, mammals, plants and reptiles as potentially occurring in the Referral Area. 

Five terms for the likelihood of occurrence of species and communities are used and are defined as 
follows: 

Known – the species was or has been observed on the site 
Likely – medium to high probability that a species uses the site 
Potential – suitable habitat for a species occurs on the site, but there is insufficient information 

to categorise the species as likely to occur, or unlikely to occur 
Unlikely – a very low to low probability that a species uses the site 
No – habitat on site and in the vicinity is unsuitable for the species. 

Table 1 lists the species that were identified in the Protected Matters Search Tool report potentially are 
present on the site and their likelihood of being present on the site. 

Table 1:  Threatened Species Identified in the Protected Matters Search Tool Report which 
are Potentially Present in the Referral Area 

Species Name Common Name EPBC Status Likelihood of 
Occurrence 

Birds 
Calyptorhynchus banksii naso Forest Red-tailed Black-Cockatoo Vulnerable Known 
Calyptorhynchus baudinii Baudin’s Black Cockatoo Vulnerable Potentially 
Calyptorhynchus latirostris Carnaby’s Black Cockatoo Endangered Known 

Mammals 
Dasyurus geoffroii Chuditch, Western Quoll Vulnerable Unlikely 

 

Therefore pursuant to Section 18 and 18A of the EPBC Act Calyptorhynchus banksii naso (Forest Red-
tailed Black-Cockatoo), Calyptorhynchus baudinii (Baudin’s Black Cockatoo) and Calyptorhynchus 
latirostris (Carnaby’s Black Cockatoo) could potentially be impacted by the proposed development. 

Chuditch, Western Quoll (Dasyurus geoffroii) is found in Jarrah forest and mixed Karri - Marri - Jarrah 
forest of south-west WA and creates dens in hollow logs or burrows and have also been recorded in 
tree hollows and cavities (SEWPaC, 2013b).  The lack of understorey and disturbed nature of the site 
means it is unlikely the Chuditch occurs on the site.  There is also a lack of other individuals recently 
being recorded in the vicinity. 
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The Referral area does not contain suitable habitat for the remaining threatened species listed on the 
Protected Matters Search Tool.  The reasons for these conclusions are in Table 2. 

Table 2:  Threatened Species Identified Protected Matters Search Tool Report that Would 
Not be Present in the Referral Area 

Species Name Common Name Reason species is not considered to be in the 
referral area 

Birds 

Botaurus poiciloptilus Australasian Bittern 

The Australasian Bittern occurs mainly in densely 
vegetated freshwater wetlands and, rarely, in 
estuaries or tidal wetlands (SEWPaC, 2013b).  There 
is not suitable habitat on the site. 

Leipoa ocellata Malleefowl 
Malleefowl are largely confined to arid and semi-arid 
woodland that is dominated by mallee eucalypts 
(DEC, 2013a) which are not present on the site.   

Rostratula australis Australian Painted 
Snipe 

Australian Painted Snipe is a stocky wading bird that 
generally inhabits shallow terrestrial freshwater 
(occasionally brackish) wetlands, including 
temporary and permanent lakes, swamps and 
claypans (SEWPaC, 2013b).  There is no suitable 
habitat on the site. 

Sternula nereis 
nereis 

Fairy Tern 
(Australian) 

This bird feeds on fish and there are no water-
bodies present on the site (SEWPaC, 2013b). 

Insects 

Synemon gratiosa Graceful Sun Moth 

Lomandra hermaphrodita and L. maritima (the two 
species of plant that is habitat for the Graceful Sun-
Moth) (Bishop et al. 2011) are not likely to be 
present on the site as the understorey is no longer 
intact. 

Mammals 

Bettongia penicillata 
ogilbyi Woylie 

The Woylie is a small marsupial that during the day 
shelters under patches of dense undergrowth, logs 
and rock-cavities and occasionally in burrows 
(SEWPaC, 2013b).  The site is parkland cleared and 
does not provide habitat that is likely to sustain this 
species. 

Phascogale calura Red-tailed 
Phascogale 

The red-tailed phascogale inhabits Wandoo 
(Eucalyptus wandoo) and Sheoak (Allocasuarina 
huegeliana) woodland associations (DEC, 2013a).  
These vegetation types are not present on the site. 

Pseudocheirus 
occidentalis 

Western Ringtail 
Possum 

Western Ringtail Possums occur in and near coastal 
Peppermint Tree (Agonis flexuosa) forest and Tuart 
(Eucalyptus gomphocephala) dominated forest with 
a Peppermint Tree understorey (SEWPaC, 2013b).  
There are no peppermint trees on the site therefore 
this species would not be present. 

Setonix brachyurus Quokka 

The Quokka has not been recently recorded on 
mainland Western Australia and is considered to be 
locally extinct (DEC, 2013a). 
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Species Name Common Name Reason species is not considered to be in the 
referral area 

Plants 

Cladenia huegelii King (Grand) 
Spider Orchid 

The King Spider-orchid grows in well-drained, deep 
sandy soils in low mixed woodlands of Banksia, 
Western Sheoak and Jarrah with lush undergrowth 
(SEWPaC, 2013b). The site is degraded and has 
been parkland cleared and this species is not likely 
to be present. 

Centrolepis 
caespitosa  This species grows in salt flats and wet areas (DEC, 

2013b) which are not present on the site. 

Diuris micrantha Dwarf Bee Orchid 

This species is found on dark, grey to blackish, 
sandy clay-loam substrates in winter wet 
depressions or swamps (DEWHA, 2008) of which 
there are on the site. 

Diuris purdeii Purdie’s Donkey 
Orchid 

This species prefers grey-black sand and grows in 
moist winter-wet swamps (DEC, 2013b) therefore 
there is no suitable habitat on the site. 

Drakaea elastica Glossy-leaved 
Hammer Orchid 

Low-lying situations adjoining winter-wet swamps 
and this species does not survive in disturbed areas 
(DEC, 2013b) and the site has no swamps and is 
disturbed. 

Drakaea micrantha Dwarf Hammer-
orchid 

The Dwarf Hammer-orchid is usually found on 
cleared firebreaks or open sandy patches that have 
been disturbed, where competition from other plants 
has been removed (SEWPaC, 2013b).  The site is 
weedy and the competition from these species 
indicates it would be highly unlikely this species 
occurred on the site 

 

Threatened Ecological Communities 

The Threatened Ecological Community (TEC) Sedgelands in Holocene dune swales of the southern 
Swan Coastal Plain was identified as occurring near the site on the Protected Mattes Search Tool report 
(Attachment 4).  This TEC occurs to the west of the site on low lying dune swales (SEWPaC, 2013b).  
There are no Threatened Ecological Communities listed under the EPBC Act occurring on the site. 
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Nature and extent of likely impact  

The site has been the subject of a Black Cockatoo Significant Tree Survey – Lot 601, Baldivis 
undertaken by 360 Environmental (Attachment 5).  The site contains parkland cleared vegetation with 
an overstorey of trees over pasture.  Development on the site in accordance with the proposed 
subdivision will result in clearing a number of trees as shown in Table 3 and Figure 5. 

Table 3 Number of Trees on the Site 

DBH Medium: 500mm – 
800mm 

Large: 800mm – 
1200mm 

Extra Large: 
>1200mm Total 

Species Cleared Retained Cleared Retained Cleared Retained 
Tuart 11 1 18 11 33 16 90 
Jarrah 5 0 5 1 9 2 22 
Marri 2 0 4 0 3 0 9 

Banksia 2 0 0 0 0 0 2 
Sheoak 3 1 4 1 1 1 11 
STAG* 1 0 4 1 4 0 10 
Total 24 2 35 14 50 19 144 

*STAG are Standing Dead Trees. 

Development of the Referral area will involve the following impact on Black Cockatoos: 

The clearing of up to 90 trees with a diameter greater than 500mm (Marri, Jarrah and Tuart) 
from Completely Degraded vegetation (potential breeding and foraging). 

The clearing of 9 Standing Dead Trees. 

The clearing of 2 Banksia trees with a diameter greater than 500mm (Foraging). 

The clearing of 8 Sheoaks with a diameter greater than 500mm (Foraging). 

The retention of at least 31 individual trees with a diameter greater than 500mm (Jarrah and 
Tuart) and 1 STAG within Public Open Space. 

The retention of 3 Sheoaks in Public Open Space. 

The level of significance of the potential impact on Black Cockatoo species is assessed below using the 
EPBC Act Referral Guidelines for Three Threatened Black Cockatoo Species (Carnaby’s Cockatoo, 
Baudin’s Cockatoo and Forest Red-tail Black Cockatoo) (SEWPAC, 2011) which are referred below as 
the Black Cockatoo Referral Guidelines. 

Foraging 

According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of more than 1ha of quality 
foraging habitat has a high risk of causing a significant impact.  Degradation of more than 1ha of 
habitat by such things as altered hydrology or fire regimes has an uncertain risk.  The significance of 
degradation depends on the type of degradation and the quality of the habitat. 

The Black Cockatoo Significant Tree Survey reports an opportunistic sighting of evidence of foraging on 
the site in the northern part of the referral area (Attachment 5). 

The site contains mostly of Tuart (Eucalyptus gomphocephala) with scattered Jarrah (Eucalyptus 
marginata) and Marri (Corymbia calophylla).  There are small isolated areas of Banksia (Banksia 
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attenuata) and Sheoak (Allocasuarina fraseriana) (Attachment 5).  These species are considered to be 
foraging habitat for Black Cockatoos (Johnstone and Kirkby, 2012).  As the site is parkland cleared, to 
determine the area of foraging habitat is to be cleared the area of canopy cover was determined from 
aerial photography (Figure 5).  The canopy measured on the referral area has: 

2.34ha in total of canopy cover; 
1.67ha in that will be cleared for development; and 
0.67ha in the Public Open Space area that will be retained. 

The Draft Referral Guidelines do not specify what constitutes ‘quality’ foraging habitat apart from 
stating that it refers to the use of the habitat by Black Cockatoos rather than the overall quality of the 
vegetation which would normally be described using understorey as well as tree canopy.   

A foraging value has been assigned to the vegetation in the referral based on the results of the Black 
Cockatoo survey.  The foraging value was determined using the type of vegetation and its importance 
to Black Cockatoos for foraging, the condition of the vegetation and whether or not evidence for 
foraging had been observed.  The decision matrix prepared by PGV Environmental is shown in Table 4. 

Table 4:  Foraging Value Matrix 
Vegetation Type Condition Foraging Observed Foraging Value 

High Resource 
eg. Banksia woodland 

Marri Woodland 
mixed Jarrah/Banksia 
mixed Jarrah/Marri 

 

VG-E Y Excellent 
N Very Good 

G Y Very Good 
N Good 

D-CD 
Y Good 
N Good 

Medium Resource 
eg. Jarrah woodland 
Parrot Bush Heath 

 

VG-E Y Very Good 
N Good 

G 
Y Good 
N Poor 

D-CD Y Good 
N Poor 

Low Resource 
eg. Mixed Tuart/Jarrah Woodland 

Tuart woodland 
Flooded Gum woodland 

 

VG-E Y Good 
N Poor 

G 
Y Good 
N Poor 

D-CD Y Good 
N Poor 

 

Applying this matrix shows the foraging habitat on the site is a Low Resource (predominately Tuart and 
Jarrah) in Completely Degraded condition.  There was some evidence of foraging on the site and 
therefore the Foraging Habitat Value is rated as Good.  Therefore an area of 1.67ha of Good foraging 
habitat will be cleared for the subdivision.  0.67ha of Good Foraging habitat will be retained. 

Breeding 

According to Table 3 in the Black Cockatoo Referral Guidelines the clearing of any known nesting tree 
has a high risk of being a significant impact.  Any known nesting tree is defined in the Guidelines as 
any existing tree in which breeding has been recorded or suspected.  No known nesting trees occur on 
the site therefore there is no risk of a significant impact on a known nesting tree.  The nearest known 
breeding site is approximately 8.4km to the south.  The proposed development will not impact on this 



Environment Protection and Biodiversity Conservation Act 1999 

 

 

001 Referral of proposed action v August 12  Page 11 of 30  

site. 

There are five trees on the site that currently have hollows present and two of these trees will be 
retained.  These trees did not show evidence of Black Cockatoos currently breeding on the site nor did 
any trees show evidence of breeding in previous seasons.  Furthermore given the locality within which 
the referral area is located outside of the Black Cockatoos known breeding range this is not 
unexpected.   

A potential breeding tree is defined as a Jarrah, Tuart or Marri tree with a diameter greater than 
500mm regardless of whether the tree has a hollow or not.  The site contains 121 eucalypt trees with a 
diameter at breast height 500mm or greater (Attachment 5).  Of these trees, 90 are Tuart, 9 are Marri 
and 2 are Jarrah as shown in Table 5.   

 

Table 5:  Potential Breeding Trees with a DBH greater than 500mm recorded on the site 
Diameter at Breast Height 

(DBH) 
Tree Species 

Jarrah Marri Tuart 
>1200 mm 11 3 49 

800-1200 mm 6 4 29 
500-800 mm 5 2 12 

Total 22 9 90 
 

The development has been designed to retain trees in POS.  The subdivision design retains 31 potential 
breeding trees.  The total impact on significant trees in the subdivision is shown in Table 6. 

 

Table 6:  Total Number of Potential Breeding Trees to be Retained and Cleared 
Jarrah Marri Tuart Total 

Trees present 22 9 90 121 

Trees to be retained 3 0 28 31 
Trees to be cleared 19 9 62 90 

 

It can be concluded that the trees on the site are not currently used as breeding habitat and the risk of 
a significant impact is considered Low. 

Roosting 

The Black Cockatoo Referral Guidelines consider the clearing of a known roosting site as a high risk of 
being a significant impact.  The Department of Planning Latitude/Longitude of important and known 
habitat sites for Carnaby’s Cockatoo (Johnstone and Kirkby, 2011) does not identify any known roosting 
trees in the Referral area.  The nearest roosting site is approximately 3.5km from the site (Figure 3).   

The risk of a significant impact on a known roosting site is therefore considered to be Low. 
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3.1 (e) Listed migratory species 

Description 

Description 

The SEWPaC Protected Matters Search Tool listed 9 Migratory Species (Attachment 4) as potentially 
occurring in the Referral Area.  These are listed in Table 7.  The likelihood of each species being 
present and/or utilising the site was determined.  The results are outlined in Table 7. 

Table 7:  Migratory Species in the Protected Matters Search Tool Reports as being Possibly 
Present on the Site. 

Species Name Common Name EPBC Status Likelihood of being present or 
utilising the site 

Migratory Marine Birds 
Apus pacificus Fork-tailed Swift  No 
Sterna dougllii Roseate Tern  No 
Pandion haliaetus Osprey  No 

Migratory Terrestrial Species 
Haliaeetus 
leucogaster 

White-Bellied Sea-
Eagle  Unlikely 

May fly over the Referral area 

Leipoa ocellata Malleefowl Vulnerable No 
Is considered to be locally extinct 

Merops ornatus Rainbow Bee-eater  Unlikely 
The site is highly disturbed. 

Migratory Wetland Species 

Ardea ibis Cattle Egret  Unlikely 
May fly over the Referral area 

Ardea alba Great Egret  No 
Rostratula 
benghalensis s. lat. Painted Snipe Vulnerable Unlikely 

May fly over the Referral area 
 
The Referral area does not provide suitable habitat for any of the listed migratory species as there are 
no permanent water bodies or coastal areas on the site or nearby.  Therefore these species are not 
likely to frequent the site. 

Nature and extent of likely impact  

No Listed Migratory species are likely to be impacted by the development proposed on part of Lot 601 
Mandurah Road. 
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3.1 (f) Commonwealth marine area 

Description 

The site is not located in a Commonwealth Marine Area 

Nature and extent of likely impact  

Not Applicable  

3.1 (g) Commonwealth land 

Description 

The site is not on Commonwealth Land 

Nature and extent of likely impact  

Not Applicable  

3.1 (h) The Great Barrier Reef Marine Park 

Description 

The site is not in the Great Barrier Reef Marine Park 

Nature and extent of likely impact  

Not Applicable  
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3.2 Nuclear actions, actions taken by the Commonwealth (or Commonwealth 
agency), actions taken in a Commonwealth marine area, actions taken on 
Commonwealth land, or actions taken in the Great Barrier Reef Marine Park 

3.2 (a) Is the proposed action a nuclear action? x No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment 

Not Applicable 

3.2 (b) Is the proposed action to be taken by the 
Commonwealth or a Commonwealth 
agency? 

x No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment 

Not Applicable 

3.2 (c) Is the proposed action to be taken in a 
Commonwealth marine area? 

x No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(f)) 

Not Applicable 

3.2 (d) Is the proposed action to be taken on 
Commonwealth land? 

x No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(g)) 

Not Applicable 

3.2 (e) Is the proposed action to be taken in the 
Great Barrier Reef Marine Park? 

x No 

 Yes (provide details below) 

If yes, nature & extent of likely impact on the whole environment (in addition to 3.1(h)) 

 Not Applicable 
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3.3  Other important features of the environment 

3.3 (a) Flora and fauna 

Flora 

The vegetation is Completely Degraded and consists of a parkland cleared area with individual trees 
of Tuart (Eucalyptus gomphocephala), including Jarrah (Eucalyptus marginata) and Marri (Corymbia 
calophylla) throughout with a mid-storey of sparsely scattered Banksia (Banksia attenuata) and 
Sheoak (Allocasuarina fraseriana).  The understorey on the site consists of pasture weeds. 

Fauna 

Due to the degraded nature of the majority of the Referral area, the vertebrate fauna assemblage 
predicted to occur on site is likely to be well represented in surrounding habitat.  In addition, the 
proposed subdivision aims to retain a large number of existing trees in POS.  As a result, the impact 
on the resident fauna assemblage is likely to be minimal. 

3.3 (b) Hydrology, including water flows 

The site is on the Carramatta Coal Measures overlain by the Leederville aquifer which is overlain by 
the Superficial Swan aquifer (DoW, 2013a). 

Groundwater contours in the Perth Groundwater Atlas (DoW, 2013b) show groundwater flows to the 
west from the site and is approximately at 1.5mAHD, between 4 to 11m below ground level.   

The site is highly permeable sand and therefore there are no overland flows of water.  There are no 
wetlands mapped on the site and no low lying areas that may have wetland attributes.  

3.3 (c) Soil and Vegetation characteristics 

Soil 

Soils on the site are representative of the Spearwood Dune System overlaying Tamala Limestone 
(DoW, 2013).  There are two soil units on the site and these are described as: 

Spearwood 2a phase (Sp211_S2a) which are lower slopes (1-5%) of dune ridge with 
moderately deep to deep siliceous yellow-brown sands or pale sands with yellow-brown 
subsoils and minor limestone outcrop.  This soil type is over the majority of the site. 
Spearwood 4a phase (Sp211_S4a) which is flat to gently undulating sandplain with shallow to 
moderately deep siliceous yellow-brown and grey-brown sands with minor limestone outcrop.  
This soil type is mapped on the eastern boundary of the site (DAFWA, 2013). 

The soils are mapped as having a low risk of Acid Sulphate Soils (Landgate, 2013).  Limestone soils 
typically do not support Phytophthora cinnamomi (Jarrah Dieback). 

Vegetation 

According to Beard’s mapping (Beard, 1979), Lot 601 Mandurah Road is in the South-West province 
described as Medium woodland; tuart. 

Vegetation Complex mapping by Heddle et al. (1980) indicates that the site has Cottesloe Complex – 
Central and South which is: 
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Mosaic woodland of Eucalyptus gomphocephala and open forest of Eucalyptus 
gomphocephala – Eucalyptus marginata and Corymbia calophylla; closed heath on the 
limestone outcrops. 

3.3 (d) Outstanding natural features 

There are no outstanding natural features in the referral area. 

3.3 (e) Remnant native vegetation 

The vegetation on the site is parkland cleared with individual trees.  The understorey is completely 
modified and consists of pasture weeds. 

3.3 (f) Gradient (or depth range if action is to be taken in a marine area) 

The site is sloping to the east and is at approximately 15mAHD in the west to 5mAHD in the east. 

3.3 (g) Current state of the environment 

The Referral area has been extensively cleared and is considered to be poor quality.  The vegetation, 
when rated according to the system devised by Keighery (1994) (Table 8) and described in Bush 
Forever (Government of Western Australia, 2000), is Completely Degraded. 

Table 8:  Vegetation Condition Rating Scale 

Condition Description 
Pristine Pristine or nearly so, no obvious signs of disturbance. 
Excellent Vegetation structure intact, disturbance affecting individual species and weeds 

are non-aggressive species. 
Very Good Vegetation structure altered, obvious signs of disturbance.   

For example, disturbance to vegetation structure caused by repeated fires, the 
presence of some more aggressive weeds, dieback, logging and grazing. 

Good Vegetation structure significantly altered by very obvious signs of multiple 
disturbance.  Retains basic vegetation structure or ability to regenerate it.  
For example, disturbance to vegetation structure caused by very frequent 
fires, the presence of some very aggressive weeds at high density, partial 
clearing, dieback  
and grazing. 

Degraded Basic vegetation structure severely impacted by disturbance. Scope for 
regeneration but not to a state approaching good condition without intensive 
management.  
For example, disturbance to vegetation structure caused by very frequent 
fires, the presence of very aggressive weeds, partial clearing, dieback and 
grazing.  

Completely 
Degraded 

The structure of the vegetation is no longer intact and the area is completely 
or almost completely without native species.  These are often described as 
‘parkland cleared’ with the flora comprising weed or crop species with isolated 
native trees or shrubs. 

Source:  Government of Western Australia, 2000. 
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3.3 (h) Commonwealth Heritage Places or other places recognised as having heritage values 

A search of the Australian Heritage Database (SEWPaC, 2013c) does not show any registered places 
located on or in the close vicinity of the site. 

3.3 (i) Indigenous heritage values 

There has been no Aboriginal Heritage Sites recorded on Lot 601 Mandurah Road, Baldivis (DIA, 
2013; Attachment 6).   

3.3 (j) Other important or unique values of the environment 

There are no other important or unique values of the environment. 

3.3 (k) Tenure of the action area (eg freehold, leasehold) 

The Referral area is held in freehold title. 

3.3 (l) Existing land/marine uses of area 

The referral area is currently developed as a rural area. 

3.3 (m) Any proposed land/marine uses of area 

Not Applicable 
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4 Measures to avoid or reduce impacts 
The following information outlines the approach to managing the Black Cockatoo habitat loss on Lot 
601 Mandurah Road, Baldivis.  The measures proposed to limit the impact on Black Cockatoos are 
avoidance measures. 

The Local Structure Plan has deliberately incorporated in the Public Open Space black cockatoo 
potential breeding and foraging habitat.  As outlined in Section 3.1 (d) the proposed development 
includes the retention of at least 31 individual potential breeding trees with a diameter greater than 
500mm (Jarrah and Tuart) within Public Open Space.  Of these trees 28 are Tuart, and 3 are Jarrah.   

Sheoaks are foraging habitat and three large specimens of this species will be retained in Public 
Open Space.  The eucalypt trees retained also provide foraging habitat with a total canopy area of 
0.67ha of foraging habitat retained on the site.  Within the balance of the Public Open Space and 
streetscape, where practicable and subject to the City of Rockingham’s approval, species that are 
known to be fed on by Black Cockatoos will be planted to add additional foraging habitat. 

As noted in Section 2.3 the staging for the residential development will occur over a four year period. 
The proposed action of clearing the remnant trees will occur over this timeframe. Importantly the 
Public Open Space will be landscaped with native vegetation / black cockatoo foraging and roosting 
habitat within the first 12 months, so the project has forward planned the re-vegetation / planting 
within the Public Open Space prior to the proposed clearing of 1.67ha. 
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5 Conclusion on the likelihood of significant impacts  

 

5.1 Do you THINK your proposed action is a controlled action?  

X No, complete section 5.2 

 Yes, complete section 5.3 

5.2 Proposed action IS NOT a controlled action. 

Black Cockatoo Referral Guidelines 

The EPBC Act referral guidelines for three threatened black cockatoo species: Carnaby’s cockatoo 
(endangered) Calyptorhynchus latirostris Baudin’s cockatoo (vulnerable) Calyptorhynchus baudinii 
and Forest red-tailed black cockatoo (vulnerable) Calyptorhynchus banksii naso (SEWPaC, 2012) 
(Black Cockatoo Guidelines) contain several steps that are potentially useful in assisting the 
determination of whether a referral is required or not.   

Application of the Decision Making flowchart in Figure 1 of the Draft Black Cockatoo Guidelines is 
shown in sequence below as applied to the whole site. 

1. Could the impacts of your action occur within the modelled distribution of the black 
cockatoos? – YES 

2. Could the impacts of your action affect any black cockatoo habitat or individuals? - YES 
3. Have you surveyed for black cockatoo habitat using the recommended methods? – YES 
4. Could your action have an impact on black cockatoos or their habitat? – UNSURE 
5. Is your impact mitigation best practice so that it may reduce the significance of your impacts 

on black cockatoos? – YES (if required) 
6. Could your action require a referral to the federal environment minister for significant impacts 

on black cockatoos? – UNSURE. 

RESULT – Referral Recommended. 

Significant Impact Guidelines 

The significance of the impact, according to the Matters of National Environmental Significance 
Significant impact guidelines 1.1 Environment Protection and Biodiversity Conservation Act 1999, 
(SEWPaC, 2009) depends on the sensitivity, value and quality of the environment and the intensity, 
duration, magnitude and geographic extent of the impacts.  The significant impact criteria for listed 
flora and fauna species and ecological communities depend on the category of listing, eg. 
Endangered, Vulnerable or Migratory. 

For the purposes of this report the assessment will be done on the Forest Red-tail Cockatoo and 
Baudin’s Black Cockatoo which are listed as Vulnerable, and Carnaby’s Cockatoo which is listed as 
Endangered. 

Forest Red-Tail Cockatoo, Baudin’s Black Cockatoo 

Assessment of the impact of clearing on Forest Red-tail Cockatoos and Baudin’s Black Cockatoo 
against the criteria set out in these Guidelines for a significant impact on a Vulnerable species is 
made out below: 
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• lead to a long-term decrease in the size of an important population of a species  

An important population is defined in the Significant Impact Guidelines 1.1 as “a population that is 
necessary for a species’ long-term survival and recovery” and may be “key source populations either 
for breeding or dispersal, populations that are necessary for maintaining genetic diversity, and/or 
populations that are near the limit of the species’ range”. 

Forest Red-tail Cockatoos occur in the humid and sub-humid zones in south-west Western Australia 
extending from north of Gingin to east of Albany.  They predominantly occur in forested areas but 
also occur on the Swan Coastal Plain.  The small number of birds that would use the site for foraging 
is not considered to meet the criteria for an important population.  Baudin’s Black Cockatoo are 
generally found to the south west and the site is not mapped within the modelled distribution in the 
Black Cockatoo Referral Guidelines. 

Therefore, the proposed development of the site would not result in this outcome. 

• reduce the area of occupancy of an important population  

The small population that would use the site is not considered to meet the criteria for an important 
population. Therefore, the proposed development on the site would not result in this outcome. 

• fragment an existing important population into two or more populations  

The small population that would forage on the site is not considered to meet the criteria for an 
important population and the referral area would not support a population that can’t forage in 
adjacent areas that are linked for avifauna. Therefore, the proposed development on the site would 
not result in this outcome. 

• adversely affect habitat critical to the survival of a species 

Forest Red-tail Cockatoos do not breed on the site.  The low number of foraging trees on the site is 
not considered to be critical to the survival of the species. Therefore, the proposed development on 
the site would not result in this outcome. 

• disrupt the breeding cycle of an important population 

Forest Red-tail Cockatoos and Baudin’s Black Cockatoo do not breed on the site.  It is considered 
that the proposed development on the site would not result in this outcome. 

• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent 
that the species is likely to decline 

There are abundant trees for foraging including Eucalypts and Banksia woodlands within the 
immediate vicinity of the site in Rockingham Regional Park such that the clearing of the low number 
of foraging trees on the site would not cause the species to decline. 

• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 

Clearing vegetation for a residential subdivision would not result in invasive species being introduced.  
Therefore, the proposed development on the site would not result in this outcome. 

• introduce disease that may cause the species to decline 

Clearing vegetation for a residential subdivision would not result in disease being introduced.  
Therefore, the proposed development on the site would not result in this outcome. 
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• interfere substantially with the recovery of the species 

The population that would use the site is very small in comparison to the geographic distribution of 
the species, and is not an important population.  Therefore any clearing of habitat on the site would 
not interfere substantially with the recovery of the species. 

The conclusion in this assessment in accordance with the criteria set out in Significant Impact 
Guidelines 1.1 is that the proposed development of part of Lot 601 Mandurah Road would not have a 
significant impact on Forest Red-tail Cockatoos or Baudin’s Black Cockatoo. 

Carnaby’s Black Cockatoo 

Assessment of the impact of clearing on Carnaby’s Cockatoos against the criteria set out in these 
Guidelines for a significant impact on an Endangered species is below: 

• Lead to a long-term decrease in the size of a population 

Clearing of the scattered trees on the site is unlikely to impact the whole population of Carnaby’s 
Cockatoos such that it will lead to a long-term decrease in the size of the population.  Therefore, the 
proposed development on the site would not result in this outcome. 

• Reduce the area of occupancy of the species 

Bush Forever Site 356 is nearby the proposed development (Figure 3) and the retention of the trees 
in Public Open Space means the area occupied by Carnaby’s Cockatoo is highly unlikely to be 
reduced due to the small amount of clearing of trees on the site.  Therefore, the proposed 
development on the site would not result in this outcome. 

• Fragment an existing population into two or more populations 

Clearing of the trees for the proposed subdivision is unlikely to fragment the populations into sub-
populations as there is retained vegetation in Parks in the surrounding area.  Therefore, the 
proposed development on the site would not result in this outcome. 

• Adversely affect habitat critical to the survival of a species 

Carnaby’s Cockatoos do not breed on the site.  The foraging habitat on the site is not considered to 
be critical to the survival of the species. Therefore, the proposed development on the site would not 
result in this outcome. 

• Disrupt the breeding cycle or a population 

Carnaby’s Cockatoos do not breed on the site nor within close proximity.  Therefore, the proposed 
development on the site would not result in this outcome. 

• Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 

There are abundant trees for foraging including Eucalypts and Banksia woodlands within the 
immediate vicinity of the site in Bush Forever Site 356 (Figure 3) such that clearing of trees in part of 
Lot 601 Mandurah Road would not cause the species to decline. 

• Result in invasive species that are harmful to a critically endangered or endangered species 
becoming established in the endangered or critically endangered species’ habitat 
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Clearing the vegetation would not result in invasive species being introduced that would be harmful 
to Carnaby’s Black Cockatoos.  Therefore, the proposed development on the site would not result in 
this outcome. 

• Introduce disease that may cause the species to decline 

Clearing vegetation for the proposed development would not result in disease being introduced.  
Therefore, the proposed development on the site would not result in this outcome. 

• Interfere with the recovery of the species 

The population that would use the site is very small in comparison to the geographic distribution of 
the species, and is not an important population.  Therefore any clearing of habitat on the site would 
not interfere with the recovery of the species 

The conclusion of this assessment in accordance with the criteria set out in Significant Impact 
Guidelines 1.1 is that the proposed development of part of Lot 601 Mandurah Road would not have a 
significant impact on Carnaby’s Cockatoos. 

 

5.3 Proposed action IS a controlled action  

 Matters likely to be impacted 

 World Heritage values (sections 12 and 15A) 

 National Heritage places (sections 15B and 15C) 

 Wetlands of international importance (sections 16 and 17B) 

 Listed threatened species and communities (sections 18 and 18A) 

 Listed migratory species (sections 20 and 20A) 

 Protection of the environment from nuclear actions (sections 21 and 22A) 

 Commonwealth marine environment (sections 23 and 24A) 

 Great Barrier Reef Marine Park (sections 24B and 24C) 

 Protection of the environment from actions involving Commonwealth land (sections 26 and 27A) 

 Protection of the environment from Commonwealth actions (section 28) 

 Commonwealth Heritage places overseas (sections 27B and 27C) 
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6 Environmental record of the responsible party 
  Yes No 

6.1 Does the party taking the action have a satisfactory record of responsible 
environmental management? 

X  

 Provide details 

Australand has developed approximately 220,000m2 of buildings that have 
achieved (or are in the process of achieving) Green Star certification 
(Australia's leading holistic environmental rating tool for buildings), targeting a 
combination of 4 and 5 star ratings.  Australand has supported the Green 
Building Council of Australia through providing technical expertise and 
sponsorship of a number of Green Star rating tools and are a representative of 
the Property Council of Australia’s National Sustainability Roundtable. 

In Western Australia Australand has just been awarded 3 EnviroDevelopment 
Leaves for Port Coogee (Environment, Economic and Social).  The standards 
required for EnviroDevelopment certification have been determined by a panel 
of government, industry and environmental experts and Certification in any 
one of the EnviroDevelopment elements is a significant achievement, with a 
number of elements signifying a truly outstanding sustainable development 
project. 

6.2 Has either (a) the party proposing to take the action, or (b) if a permit has been 
applied for in relation to the action, the person making the application - ever been 
subject to any proceedings under a Commonwealth, State or Territory law for the 
protection of the environment or the conservation and sustainable use of natural 
resources? 

 X 

 If yes, provide details 

Not Applicable 

6.3 If the party taking the action is a corporation, will the action be taken in accordance 
with the corporation’s environmental policy and planning framework? 

X  

 If yes, provide details of environmental policy and planning framework 

The action will be undertaken in accordance with the Australand Environmental 
Risk Management Policy (2011) (Attachment 7). 

6.4 Has the party taking the action previously referred an action under the EPBC Act, or 
been responsible for undertaking an action referred under the EPBC Act? 

X  
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 Provide name of proposal and EPBC reference number (if known) 

2013/6779 – Residential Development Lots 104, 105, 541, 543, 544 & 1000 
Baldivis Rd Baldivis, WA 

2010/5694 – Residential Development 870 Somerton Rd, Greenvale, VIC  
2009/4767 – Residential Development Lot 9 Abernethy Road, Byford, WA 
2007/3935 – Residential Development Shellharbour NSW 
2006/2817 – Urban and commercial Wonderland Business Park - Stage 3 19 

NSW 
2005/2023 – Urban and commercial development Watervale Primary School 

VIC 
2005/1991 – Urban and commercial development Second Ponds Creek Urban 

Development of Precinct 1b NSW  
2004/1626 – Urban and commercial development Wonderland Business Park 

Precinct, Stage 1, Lot D1 NSW  
2004/1627 – Urban and commercial development Wonderland Business Park 

Precinct, industrial development, Lot B1 NSW 
2004/1622 – Urban and commercial development Greenway Park Stage 3 

residential subdivision NSW 
2004/1468 – Urban and commercial development St Andrews Field Residential 

Development & Infrastructure VIC 
2004/1445 – Urban and commercial development Clearance of 6.3ha of 

Cumberland Plain Woodland for industrial subdivision cnr of Old 
Walgrove and Walgrove Roads NSW  

2003/1054 – Urban and commercial development/Kellyville/NSW/Residential 
subdivision Lot 1005 Conrad Road 13 May 2003  

2001/518 – Residential Development Lot 102 DP 830738 Conrad Road NSW 
2001/502 – Urban development Botanica Park subdivision Landfill of artificial 

pond VIC 
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7 Information sources and attachments 

7.1 References 

360 Environmental  (2013)  Black Cockatoo Significant Tree Survey – Lot 601, Baldivis  Report for 
Australand Property Group, Perth Western Australia.  Publically Available (Attached to this 
referral) 

Beard, J.S. (1980). Sheet 7, Swan, Vegetation Survey of Western Australia 1:1,000,000 Series. 
University of Western Australia Press, Nedlands. [the Explanatory Notes to Sheet 7 are dated 
1981]  Publically Available 

Bishop C., M. Williams, D. Mitchell, A. Williams, J. Fissioli & T. Gamblin (2011). Conservation of the 
Graceful Sun-moth: Findings from the 2010 Graceful Sun-moth surveys and habitat 
assessments across the Swan, South West and southern Midwest Regions. Interim report. 
Kensington, Western Australia: Department of Environment and Conservation.  Pubically 
Available 

Department of Agriculture and Food Western Australia (DAFWA)  (2013)  Natural Resource 
Management Shared Land Information Platform Accessed March 2013  
http://spatial.agric.wa.gov.au/slip/products_view.asp  Government of Western Australia, 
Perth.  Publically Available 

Department of Environment and Conservation (DEC)  (2004)  WA Interim Recovery Plan No. 182 
Cadda Road Mallee (Eucalyptus Balanites) Recovery Plan  Government of Western Australia, 
Perth. Publically Available 

Department of Environment and Conservation (DEC)  (2013a)  Fauna Species Profiles  Accessed 
March 2013 http://www.dec.wa.gov.au/publications/ Government of Western Australia, Perth. 
Publically Available 

Department of Environment and Conservation (DEC)  (2013b)  Florabase  Accessed March 2013 
http://florabase.calm.wa.gov.au/  Government of Western Australia, Perth. Publically 
Available 

Department of Environment Water Heritage and the Arts (DEWHA)  (2008)  Approved conservation 
advice (s266B of the Environment Protection and Biodiversity Conservation Act 1999) 
Approved Conservation Advice for Diuris micrantha (Dwarf Bee-orchid).  Government of 
Australia Publically Available 

Department of Indigenous Affairs (DIA)  (2013)  Aboriginal Heritage Inquiry System  Accessed March 
2013 http://www.dia.wa.gov.au/AHIS/default.aspx Publically Available 

Department of Sustainability, Environment, Water, Population and Communities (SEWPaC) (2009).  
Matters of National Environmental Significance Significant impact guidelines 1.1 Environment 
Protection and Biodiversity Conservation Act 1999  Commonwealth of Australia Publically 
Available 
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Available 
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Protected Matters Search Tool Accessed March 2013 
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Species Profile and Threats (SPRAT) Database . Accessed March 2013 
http://www.environment.gov.au/cgi-bin/sprat/public/publicthreatenedlist.pl  Commonwealth 
of Australia Publically Available 

Department of Sustainability, Environment, Water, Population and Communities (SEWPaC) (2013c)  
Australian Heritage Database  Accessed March 2013  http://www.environment.gov.au/cgi-
bin/ahdb/search.pl  Commonwealth of Australia Publically Available 

Department of Water  (DoW)  (2013a)  Perth Groundwater Atlas  Accessed March 2013.  
http://www.water.wa.gov.au/idelve/gwa/ Government of Western Australia, Perth.  Publically 
Available.  

Department of Water  (DoW)  (2013b)  Hydrogeological Atlas  Accessed March 2013.  
http://www.water.wa.gov.au/idelve/hydroatlas/  Government of Western Australia, Perth.  
Publically Available.  

Government of Western Australia  (2000)  Bush Forever - Keeping the Bush in the City. Volume 2: 
Directory of Bush Forever Sites. Perth, WA. Publically Available 

Heddle, E.M., Loneragan, O.W., and Havel, J.J.  (1980)  Vegetation complexes of the Darling System, 
Western Australia. In Atlas of Natural Resources of the Darling System of Western Australia. 
Department of Conservation and Environment, Perth.  Publically Available 

Johnston, R.E. and Kirkby, T.  (2010)  Black Cockatoos on the Swan Coastal Plain.  
http://www.planning.wa.gov.au/dop_pub_pdf/black_cockatoos_on_swan_coastal_plain.pdf  
Report for the Department of Planning, Government of Western Australia Perth Accessed 
March 2013  Publically Available 

Keighery, B. (1994). Bushland Plant Survey: A Guide to Plant Community Survey for the Community. 
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Western Australian Planning Commission (WAPC)  (2007)  Metropolitan Region Scheme Amendments 
Within the South West District Amendment report for 1127/41, 1128/41, 1129/41 and 
1130/41.  Government of Western Australia Perth.  Publically Available 

Western Australian Planning Commission (WAPC)  (2008)  Metropolitan Region Scheme Amendment 
1130/41 Baldivis Expansion Area 4 Report on Submissions.  Government of Western Australia 
Perth.  Publically Available 

7.2 Reliability and date of information 

The information contained in this referral is current and to the best of our knowledge is true and 
accurate.  It is based on site specific field investigation. 

7.3 Attachments 

Figure 1:  Regional Location 

Figure 2:  Site Boundary and Topography 

Figure 3:  Proximity of Matters of National Environmental Significance 

Figure 4:  Zoning under the Perth Metropolitan Region Scheme 

Figure 5:  Significant Trees 

Figure 6:  Canopy Cover 

 

Attachment 1:  Proposed Subdivision Plan 

Attachment 2:  Perth Metropolitan Region Scheme Amendment Report 1130/41 

Attachment 3: Perth Metropolitan Region Scheme Amendment Report on Submissions 
1130/41 

Attachment 4:  Protected Matters Search Tool Report 

Attachment 5:  Black Cockatoo Significant Tree Survey (360 Environmental) 

Attachment 6:  Aboriginal Heritage Inquiry System Report 

Attachment 7:  Australand Environmental Risk Management Policy 
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attached Title of attachment(s) 

You must 
attach 

 

figures, maps or aerial photographs showing 
the project locality (section 1) 

 Figure 1 and 2 

 figures, maps or aerial photographs showing 
the location of the project in respect to any 
matters of national environmental 
significance or important features of the 
environments (section 3) 

 Figure 3  

If 
relevant, 
attach 

 

copies of any state or local government 
approvals and consent conditions (section 
2.5) 

 Attachment 2 and 4 

 copies of any completed assessments to 
meet state or local government approvals 
and outcomes of public consultations, if 
available (section 2.6) 

 Attachment 2 

 copies of any flora and fauna investigations 
and surveys (section 3)  

 Attachment 5 

 technical reports relevant to the assessment 
of impacts on protected matters that support 
the arguments and conclusions in the referral 
(section 3 and 4) 

 Attachment 5 

 report(s) on any public consultations 
undertaken, including with Indigenous 
stakeholders (section 3) 

 Attachment 3 
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Other Matters Protected by the EPBC Act
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Summary

This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

1

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

17

None

None

National Heritage Places:

Commonwealth Marine Areas:

World Heritage Properties:

1

None

8

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Other Matters Protected by the EPBC Act

None

None

None

Listed Marine Species:

Whales and Other Cetaceans:

8

Commonwealth Heritage Places:

None

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves:



This part of the report provides information that may also be relevant to the area you have nominated.

Extra Information

Regional Forest Agreements:

36

Place on the RNE:

None

None

Invasive Species:

None

Nationally Important Wetlands:

State and Territory Reserves:

3

Key Ecological Features (Marine) None

Details

Wetlands of International Importance (RAMSAR) [ Resource Information ]
Name Proximity
Becher point wetlands Within 10km of Ramsar

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Forest Red-tailed Black-Cockatoo [67034] Vulnerable Species or species
habitat may occur within
area

Calyptorhynchus banksii  naso

Baudin's Black-Cockatoo, Long-billed Black-
Cockatoo [769]

Vulnerable Species or species
habitat likely to occur
within area

Calyptorhynchus baudinii

Carnaby's Black-Cockatoo, Short-billed Black-
Cockatoo [59523]

Endangered Breeding likely to occur
within area

Calyptorhynchus latirostris

Malleefowl [934] Vulnerable Species or species
habitat may occur within
area

Leipoa ocellata

Australian Painted Snipe [77037] Vulnerable Species or species
habitat may occur within
area

Rostratula australis

Australian Fairy Tern [82950] Vulnerable Species or species
habitat known to occur
within area

Sternula nereis  nereis

Insects

Graceful Sun Moth [66757] Endangered Species or species
habitat may occur within
area

Synemon gratiosa

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Sedgelands in Holocene dune swales of the
southern Swan Coastal Plain

Endangered Community known to
occur within area

Matters of National Environmental Significance



Name Status Type of Presence
Mammals

Woylie [66844] Endangered Species or species
habitat may occur within
area

Bettongia penicillata  ogilbyi

Chuditch, Western Quoll [330] Vulnerable Species or species
habitat likely to occur
within area

Dasyurus geoffroii

Western Ringtail Possum [25911] Vulnerable Species or species
habitat likely to occur
within area

Pseudocheirus occidentalis

Quokka [229] Vulnerable Species or species
habitat may occur within
area

Setonix brachyurus

Plants

King Spider-orchid, Grand Spider-orchid, Rusty
Spider-orchid [7309]

Endangered Species or species
habitat may occur within
area

Caladenia huegelii

 [6393] Endangered Species or species
habitat likely to occur
within area

Centrolepis caespitosa

Dwarf Bee-orchid [55082] Vulnerable Species or species
habitat likely to occur
within area

Diuris micrantha

Purdie's Donkey-orchid [12950] Endangered Species or species
habitat may occur within
area

Diuris purdiei

Glossy-leafed Hammer-orchid, Praying Virgin
[16753]

Endangered Species or species
habitat likely to occur
within area

Drakaea elastica

Dwarf Hammer-orchid [56755] Vulnerable Species or species
habitat likely to occur
within area

Drakaea micrantha

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Roseate Tern [817] Foraging, feeding or
related behaviour likely
to occur within area

Sterna dougallii

Migratory Terrestrial Species

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Malleefowl [934] Vulnerable Species or species
habitat may occur within
area

Leipoa ocellata

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Migratory Wetlands Species

Great Egret, White Egret [59541] Species or species
habitat known to occur

Ardea alba



Name Threatened Type of Presence
within area

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

Painted Snipe [889] Vulnerable* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Apus pacificus

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea alba

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Ardea ibis

White-bellied Sea-Eagle [943] Species or species
habitat likely to occur
within area

Haliaeetus leucogaster

Rainbow Bee-eater [670] Species or species
habitat may occur within
area

Merops ornatus

Osprey [952] Species or species
habitat likely to occur
within area

Pandion haliaetus

Painted Snipe [889] Vulnerable* Species or species
habitat may occur within
area

Rostratula benghalensis (sensu lato)

Roseate Tern [817] Foraging, feeding or
related behaviour likely
to occur within area

Sterna dougallii

Other Matters Protected by the EPBC Act



Extra Information

Places on the RNE [ Resource Information ]

Note that not all Indigenous sites may be listed.

Name StatusState
Natural

Indicative PlaceBaldivis Swamp WA
Indicative PlaceTamworth Hill Swamp WA
RegisteredLakes Cooloongup and Walyungup and Surrounds WA

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species
habitat likely to occur
within area

Acridotheres tristis

Mallard [974] Species or species
habitat likely to occur
within area

Anas platyrhynchos

European Goldfinch [403] Species or species
habitat likely to occur
within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species
habitat likely to occur
within area

Columba livia

House Sparrow [405] Species or species
habitat likely to occur
within area

Passer domesticus

Eurasian Tree Sparrow [406] Species or species
habitat likely to occur
within area

Passer montanus

Spotted Turtle-Dove  [780] Species or species
habitat likely to occur
within area

Streptopelia chinensis

Laughing Turtle-dove, Laughing Dove [781] Species or species
habitat likely to occur
within area

Streptopelia senegalensis

Common Starling [389] Species or species
habitat likely to occur
within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species
habitat likely to occur
within area

Turdus merula

Mammals

Domestic Cattle [16] Species or species
habitat likely to occur
within area

Bos taurus

Domestic Dog [82654] Species or species
habitat likely to occur
within area

Canis lupus  familiaris



Name Status Type of Presence

Cat, House Cat, Domestic Cat [19] Species or species
habitat likely to occur
within area

Felis catus

Northern Palm Squirrel, Five-striped Palm Squirrel
[129]

Species or species
habitat likely to occur
within area

Funambulus pennantii

House Mouse [120] Species or species
habitat likely to occur
within area

Mus musculus

Rabbit, European Rabbit [128] Species or species
habitat likely to occur
within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species
habitat likely to occur
within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species
habitat likely to occur
within area

Rattus rattus

Red Fox, Fox [18] Species or species
habitat likely to occur
within area

Vulpes vulpes

Plants

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Species or species
habitat likely to occur
within area

Asparagus asparagoides

Para Grass [5879] Species or species
habitat may occur within
area

Brachiaria mutica

Buffel-grass, Black Buffel-grass [20213] Species or species
habitat may occur within
area

Cenchrus ciliaris

Bitou Bush, Boneseed [18983] Species or species
habitat may occur within
area

Chrysanthemoides monilifera

Boneseed [16905] Species or species
habitat likely to occur
within area

Chrysanthemoides monilifera subsp. monilifera

Flax-leaved Broom, Mediterranean Broom, Flax
Broom [2800]

Species or species
habitat likely to occur
within area

Genista linifolia

Broom [67538] Species or species
habitat may occur within
area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Species or species
habitat likely to occur
within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species
habitat likely to occur
within area

Lycium ferocissimum

Olive, Common Olive [9160] Species or species
habitat may occur within
area

Olea europaea

Prickly Pears [82753] Species or species
habitat likely to occur

Opuntia spp.



Name Status Type of Presence
within area

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species
habitat may occur within
area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species
habitat likely to occur
within area

Rubus fruticosus aggregate

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species
habitat likely to occur
within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss,
Kariba Weed [13665]

Species or species
habitat likely to occur
within area

Salvinia molesta

Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering
Cypress, Salt Cedar [16018]

Species or species
habitat likely to occur
within area

Tamarix aphylla

Reptiles

Asian House Gecko [1708] Species or species
habitat likely to occur
within area

Hemidactylus frenatus



-32.33063 115.79147

Coordinates

- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.

The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.

Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:



-Department of the Environment, Climate Change, Energy and Water
-Birds Australia
-Australian Bird and Bat Banding Scheme

-Department of Environment and Conservation, Western Australia
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Executive Summary 

360 Environmental Pty Ltd (360 Environmental) was commissioned by Australand 
Property Group to undertake a Significant Tree Survey at a 12.8 hectare (ha) section of 
Lot 601 along Mandurah Road, Baldivis (the Site) (Figure 1 and Figure 2 in Appendix A). 
The survey involved a Black Cockatoo Significant Tree Survey and opportunistic records 
of Black Cockatoo Foraging Habitat, Breeding Habitat and observations within the Site. 
The Site is predominantly cleared with some remnant trees remaining, including Tuart 
(Eucalyptus gomphocephala), Jarrah (Eucalyptus marginata), Marri (Corymbia 
calophylla), Sheoak (Allocasuarina fraseriana) and Banksia (Banksia attenuata) present 
throughout.  

A search of the Environment Protection and Biodiversity Conservation (EPBC) database 
and EPBC Act referral guidelines for the three threatened Black Cockatoo species 
revealed that the Endangered Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) 
and the Vulnerable Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii) are 
likely to occur within the area.  

The Black Cockatoo Significant Tree Survey undertaken as part of this scope of work 
revealed that the Site contains mature trees. Most trees within the Site have reached a 
size that the Department of Environment, Water, Population and Communities 
(SEWPaC) would consider potential breeding habitat. In total, 157 Tuart, 40 Jarrah and 
nine Marri trees were recorded within the Site which met SEWPaC’s criteria of >500 
millimetres (mm) trunk Diameter Breast Height (DBH) (Figure 3). These trees are 
considered potential breeding trees for Black Cockatoo species as they may contain 
hollows or have the potential to form hollows suitable for Black Cockatoo in the future. 
The presence of larger Tuart trees within the Site suggests that there is the potential for 
the Site to be of breeding significance to Black Cockatoo species in the future with 
several trees containing hollows greater than 12 centimetres (cm) in diameter (Figure 3). 
The proposed Development Concept for the Site is displayed in relation to the significant 
tree data in Figure 4. This indicates that 50 Tuart, 16 Jarrah and 3 Marri trees of a size 
that SEWPaC would consider potential breeding habitat may be removed from the Site. 
Therefore a commonwealth referral will be required to be submitted to SEWPaC for the 
Site before any development can occur.     

In addition to the Black Cockatoo Significant Tree Survey an opportunistic Breeding and 
Foraging Assessment was also undertaken. This assessment found no evidence of Black 
Cockatoo breeding within the Site, however several hollows were observed that may be 
suitable for Black Cockatoo (Figure 3). The site contained suitable feeding species 
(Marri and Banksia) for Black Cockatoo. During the survey, two locations showed 
evidence of Forest Red-tailed Black Cockatoo feeding on Marri seeds, there were no 
locations found which showed evidence of Carnaby’s Black Cockatoo feeding. In 
additional two Forest Red-tailed Black Cockatoo observations were made during the 
reconnaissance survey. This included a single male observed feeding within a large Marri 
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tree and a pair of birds observed flying between trees in the centre of the Site (Figure 5). 
These observations suggest that although not extensively utilised, Forest Red-tailed 
Black Cockatoo do at least utilise the Site for foraging and with the presence of several 
hollows may also use the Site for breeding.  

As a result of the scope of work undertaken, the following is recommended: 

Due to the size and age of the significant trees within the Site it is recommended 
that these be retained were practicable. Particularly the large Tuart trees that 
already contain large hollows. Hollows develop and enlarge over time, therefore 
any significant tree on Site has the potential to develop hollows in the future; and 

Under the EPBC Act and in accordance with the SEWPaC ‘EPBC Act referral 
guidelines for three threatened Black Cockatoo species’ a referral submission 
should be made as there is a high risk the development will result in a significant 
impact to Black Cockatoo species.   

As part of the referral it is recommended: 

A detailed breeding and foraging assessment be undertaken by a Black 
Cockatoo specialist to further assess the hollows and foraging evidence 
within the Site in detail to determine the Sites value to Black Cockatoo 
species; and 

The presence of feral bees at the Site indicates that it is likely that some of 
the recorded hollows have been rendered unusable by native fauna species. 
It is recommended that feral bees be controlled within any areas that are 
likely to be put aside as an environmental offset. This should be done with 
the aim of maintaining the offset potential of the area for avian fauna 
breeding habitat.  
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1 Introduction 

1.1 Background 

Three species of Black Cockatoo occur in the south-west of Western Australia. All three 
species are protected under the following State and Commonwealth legislation: 

The Wildlife Conservation Act 1950 (WC Act), Western Australia; and  

The Environment Protection and Biodiversity Conservation Act1999 (EPBC Act), 
Commonwealth. 

The Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) is listed as Endangered 
under the EPBC Act. The Red-tailed Black Cockatoo (Calyptorhynchus banksii) and 
Baudin’s Black Cockatoo (Calyptorhynchus baudinii) are classified as Vulnerable. Both 
Carnaby’s Black Cockatoo and Baudin’s Black Cockatoo are listed as Endangered under 
the WC Act and the Forest Red-tailed Black Cockatoo is listed as Vulnerable.   

360 Environmental Pty Ltd was commissioned to undertake a Black Cockatoo Significant 
Tree Survey within Lot 601 on Mandurah Road, Baldivis (the Site) (Figure 1 and Figure 2 
in Appendix A). The survey involved a Significant Tree Survey and opportunistic 
observations of Black Cockatoo, breeding evidence, roosting evidence or foraging 
evidence within the Site.  

The Site is approximately 12.8 hectares and is predominately cleared, with large 
scattered trees throughout the area which were the focus of the study. The Site is 
located between Mandurah Road and Pike Road in Baldivis (Figure 2 in Appendix A). 

1.2 Objective 

The objective of the Black Cockatoo Significant Tree Survey was to determine the 
existence of trees suitable for use as breeding habitat for threatened Black Cockatoo 
species. 

1.3 Scope of the Study 

In order to meet the objective, the following scope of work was undertaken: 

Carry out a site assessment of the designated area to verify if Black Cockatoo 
breeding habitat exists within the site boundaries; and  

Compile a report of the survey findings. 

A Significant Tree Survey was undertaken to meet the scope of work above, this 
included: 

Background Research; 
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On site Black Cockatoo Significant Tree Assessment (raw measurement data 
provided by McMullen Nolan Group); 

Opportunistic on site Black Cockatoo Breeding Assessment; 

Opportunistic on site Black Cockatoo Foraging Assessment; and 

On site Black Cockatoo Opportunistic Observations. 
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2 Site Description 

2.1 Site Location 

The Site is bounded by Mandurah Road to the west, residential housing to the north, 
agricultural land to the east and remnant bushland to the south. Ultimately the Site is 
proposed to be developed for residential housing and is predominantly cleared, with 
some remnant bushland making up less than 50% of the area. It is understood that 
Australand is currently in the process of lifting the urban deferment zoning of the Site. 

2.2 Broad Habitat Assessment 

The site is located within the ‘Swan Coastal Plain’ Heddle Vegetation Complex (DEC 
2009a; DEP 2000). It is composed of Woodland and open forest and closed heath.  

The vegetation habitat of the Site can generally be described as Tuart Woodland 
(Eucalyptus gomphocephala), including Jarrah (Eucalyptus marginata) and Marri 
(Corymbia calophylla) throughout with a mid-storey of Banksia (Banksia attenuata) and 
Sheoak (Allocasuarina fraseriana) and an understorey of annual weed species (Appendix 
B, Plate 1).  
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3 Methods 

3.1 Background Research 

The background research is designed to gather existing data on known locations of 
breeding and feeding for Black Cockatoo. The background research and desktop study 
included review of the following: 

DEC’s and SEWPaC’s websites on Black Cockatoos; 

SEWPaC’s EPBC Act referral guidelines; and 

Reports of previous studies undertaken in the area.  

3.2 Black Cockatoo Significant Tree Survey 
Methodology 

3.2.1 Survey Personnel 

A tree survey was conducted on 2 August 2012 by McMullen Nolan Group. 
Measurements for each tree within the eastern two thirds of the Lot were taken during 
the survey. 360 Environmental collected tree measurements across the western portion 
of the site and confirmed tree species identifications across the entire area on the 13 
December 2012.   

3.2.2 Site Survey 

The Black Cockatoo Significant Tree Survey was undertaken to determine trees within 
the Site that were of a certain size, as outlined by SEWPaC, that have the potential in 
the future to develop hollows suitable for Black Cockatoo breeding. The survey 
comprised of recording the location, species, tree trunk diameter at breast height (DBH) 
and any other important descriptive information about each tree located within the Site 
boundary.  

Approximately 40 m wide walking transects were designed across the Site. Every tree 
within a survey transect was assessed based on the Black Cockatoo significant tree 
criteria (below). Each transect ran parallel or perpendicular to another transect to ensure 
all trees within the Site were included within a transect line. Tree details were individually 
recorded electronically using a Differential Global Positioning System (DGPS). 

3.2.3 Black Cockatoo Significant Tree Criteria 

Trees exceeding 500 mm trunk DBH (~1.5 m above ground level) were considered 
significant for Black Cockatoo species for the purposes of this survey based on criteria 
used by SEWPaC to define Black Cockatoo ‘breeding habitat’.  
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3.2.3.1 Tree Location (using DGPS)  

Each significant tree was individually recorded using a DGPS to obtain Perth Coastal 
Grid (PCG 94) coordinates. These coordinates were then converted to Universal 
Transverse Mercator (UTM) GDA 94 Zone 50. 

3.2.3.2 Tree Species  

Each significant tree was individually recorded according to its species, as either:  

Tuart (Eucalyptus gomphocephala); 
Jarrah (Eucalyptus marginata); 
Marri (Corymbia calophylla); 
Sheoak (Allocasuarina fraseriana); 
Banksia (Banksia attenuata); or 
Stag (standing dead tree).   

The trees outlined above have the potential to provide foraging material or breeding 
hollows. The species with the potential to develop hollows were then mapped to visually 
represent the tree species with the potential to be of breeding significance to Black 
Cockatoos.  

3.2.3.3 Trunk Diameter at Breast Height 

Each significant tree was individually recorded and mapped according to its trunk DBH, 
as either:  

Medium: 500 mm to 800 mm; 
Large: 800 mm to 1,200 mm; and 
Very Large: 1,200 mm+. 

3.3 Opportunistic Black Cockatoo Breeding 
and Foraging Assessment Methodology 

3.3.1 Survey Personnel 

The opportunistic survey was undertaken by Senior Environmental Scientist Andrew Hide 
on 13 December 2012. Andrew is the Team Leader of the Environmental and Biological 
Services Team at 360 Environmental. His degree in Natural Resource Management 
(Honours) is complemented with extensive field experience with threatened fauna 
monitoring and conservation, along with fauna habitat assessments throughout Western 
Australia. He has been involved in detailed studies of many of Australia’s endangered 
and threatened species and has led group expeditions in the South-west, Pilbara, 
Gascoyne, Midwest, Wheatbelt and Perth metropolitan area. 

3.3.2 Black Cockatoo Breeding Site Assessment 

This assessment involved opportunistic observation of suitably sized trees with the 
potential for hollows to be present. If hollows were present each was assessed with the 
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use of binoculars to determine its suitability for use by Black Cockatoo species as a 
breeding hollow. Any suitable hollows that were located were assessed to determine if 
they were being utilised by Black Cockatoo species as a breeding hollow. The 
assessment method takes into consideration the size and shape of the hollow, chew 
marks around the entrance, feathers nearby or any other signs that indicate that Black 
Cockatoo may potentially utilise the hollow.   

3.3.3 Black Cockatoo Foraging Site Assessment 

Andrew Hide undertook a half day site visit to conduct an opportunistic observational site 
survey and feeding assessment across the survey area to determine the extent of 
foraging habitat for Black Cockatoos at the same time as the opportunistic breeding 
assessment was undertaken. The observational and foraging assessment included: 

General habitat suitability of the Site; 

Analysis of dentition marks in seed and nut material; 

Opportunistic observations of Black Cockatoos within the Site; and 

Casual opportunistic observations of potential breeding habitat. 

Feeding trees and opportunistic observations were recorded and located using a hand 
held DGPS unit (Appendix C).  
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4 Results 

The following summarises the results of the Significant Tree Survey and opportunistic 
evidence of Black Cockatoo including breeding and foraging evidence. 

4.1 Background Research Results 

A search of the EPBC database revealed that the Vulnerable Forest Red-tailed Black 
Cockatoo and the Endangered Carnaby’s Black Cockatoo are likely to occur within the 
area. There is a possibility that Baudin’s Black Cockatoo may also occur occasionally 
within the Site. Only three species of Black Cockatoo occur within the South-west of 
Western Australia. Each is described below in detail.  

4.1.1 Carnaby’s Black Cockatoo 

Carnaby’s Black Cockatoo is a large, Black Cockatoo with a white patch on its cheek, 
white bands on its tail, and a strong curved bill. Carnaby’s Black Cockatoo is also known 
as the Short-billed Cockatoo. In males, the bill is black and the eye-ring dark-pink. 
Females have a light grey bill, grey eye-ring, and the cheek patch is less distinctive. 

Carnaby’s Black Cockatoo is endemic to the South-west of Western Australia, extending 
from the Murchison River to Esperance, and inland to Coorow, Kellerberrin and Lake 
Cronin (DEC 2009b). There is evidence the species is currently expanding its breeding 
range westward and south into the Jarrah-Marri forests of the Darling Range and into 
the Tuart forests of the Swan Coastal Plain (Johnstone and Kirkby 2006). 

Carnaby’s Black Cockatoos are believed to breed mostly in the wheatbelt region of 
Western Australia (DEC 2009b). After breeding, Carnaby’s Cockatoo disperse to the 
higher rainfall coastal areas of the South-west of Western Australia to feed in late 
December to July (DEC 2009b).  

Carnaby’s Black Cockatoo display strong pair bonds. They occur in uncleared or remnant 
areas of Eucalypt woodland, principally Salmon gum (Eucalyptus salmonophloia) or 
Wandoo (E. wandoo), and shrubland or kwongan heath dominated by Hakea and Banksia 
species. Carnaby’s Black Cockatoo nest in the hollows of live or dead smooth-barked 
Eucalypts (Salmon Gum and Wandoo) but also in Red Morrell (E. longicornis), York Gum 
(E. loxophleba), Marri and Tuart (Johnstone and Storr, 1998).  

On the Swan Coastal Plain, the birds feed on a large variety of plants including the 
Proteaceae (Banksia and Grevillea), Marri nuts and introduced species – notably Pines 
(DEC 2009b). 

Carnaby’s Black Cockatoo has undergone a dramatic decline in recent years, declining 
by 50 percent in the past 45 years, one of the main contributing factors being land 
clearing (DEC 2009b). The long-term survival and recovery of this species is linked to the 
survival of its habitat – both in breeding areas in the Wheatbelt and non-breeding areas 
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such as the Swan Coastal Plain (DEC 2009b). In addition, clearing of heathland near 
breeding sites has reduced the availability of food for breeding pairs and their young 
(DEC 2009b).  

4.1.2 Forest Red-tailed Black Cockatoo 

The Forest Red-tailed Black Cockatoo is 55–60 cm in length and weighs between 570 - 
870 g (Higgins 1999). Males can be distinguished by broad red tail panels that are only 
visible when taking off or alighting (Higgins 1999). Females on the other hand can be 
distinguished by yellow or whitish spots on the feathers of the head and upper wing 
coverts. Their tail feathers are bright red and orange, grading to yellow on the inner 
margins, and have variable black horizontal barring. 

This species is endemic to the South-west humid and semi-humid zones of Western 
Australia. It inhabits dense Jarrah, Karri and Marri forests which receive more than 600 
mm average annual rainfall (SEWPaC 2012). Although most records are in Jarrah-Marri 
forests, the Forest Red-tailed Black Cockatoo has been observed in a range of other 
forest and woodland types, including Blackbutt (E. patens), Wandoo (E. wandoo), Tuart 
(E. gomphocephala), Albany Blackbutt, Yate (E. cornuta), and Flooded Gum (E. rudis) 
(Abbott 1998a,b). 

Forest Red-tailed Black Cockatoos feed predominantly on the seeds of Jarrah and Marri 
fruits. The other species used for feeding include Blackbutt, Albany Blackbutt (E. staeri), 
Forest Sheoak, Snottygobble and the non-indigenous native Spotted Gum (E. maculata) 
and Cape Lilac (Johnstone and Kirkby 1999). 

The Forest Red-tailed Black Cockatoo has declined in range by 25–30% as a result of 
clearing of the margins of the forests for agriculture in the early 1900s (Mawson and 
Johnstone 1997) and is projected to further decline by 30% or more between 2005 and 
2015 (Chapman 2005). 

Key threats to the Forest Red-tailed Black Cockatoo are habitat loss, nest hollow 
shortage and competition for available nest hollows from other species, and injury or 
death from the European Honeybee (Apis mellifera), illegal shooting (Chapman 2005) 
and fire (CALM 2006).  

4.1.3 Baudin’s Black Cockatoo 

Baudin’s Black Cockatoo is a large black cockatoo which measures 50–57 cm in length, 
with a wingspan of approximately 110 cm, and a mass of 560–770 g. It is mostly dull 
black in colour, with pale whitish margins on the feathers, large, rounded patches on the 
ear coverts, and rectangular white panels in the tail. It has a large bill that is coloured 
black in the male and whitish-grey with a black tip in the female. It also features a dark 
brown iris that is surrounded by a reddish-pink eye-ring in the male and a grey eye-ring in 
the female (Higgins 1999; Johnstone and Storr 1998) 
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This species is only found in the extreme South-west of Western Australia. It occurs in 
areas of high rainfall and usually in heavily forested locations dominated by Marri, Karri 
or Jarrah. However, it also occurs in woodlands of Wandoo (E. wandoo), Blackbutt (E. 
patens), Flooded Gum (E. rudis), Yate (E. cornuta) and in orchards, and is occasionally 
recorded in farmland and grasslands (Johnstone and Kirkby 2008). 

The diet of Baudin’s Black Cockatoo consists mostly of Eucalyptus seeds (e.g. Marri and 
Jarrah) and occasionally insect larvae and the seeds of other plants such as Banksia, 
Dryandra, Erodium, Hakea, Malus sylvestris (apple) and Pyrus communis (pear), and 
occasionally with nectar from Marri or other plants (Higgins 1999). 

Baudin's Black-Cockatoo is gregarious. It is usually seen in groups of three (comprising 
the adult pair and a single dependent young) or in small parties, but will occasionally 
gather in large flocks of up to 300 birds during the non-breeding season, usually at sites 
where food is abundant (Higgins 1999). During the breeding season, adults nest in 
solitary pairs. 

4.2 Black Cockatoo Significant Tree 
Assessment 

A summary of the results of the Black Cockatoo Significant Tree Assessment undertaken 
for the Site are presented in Table 2 and displayed in Figure 3 (Appendix A). The raw 
survey data for the survey is located in Appendix C.  

The Black Cockatoo Significant Tree Assessment found that the dominant tree species 
was Tuart. 

Other species were also common throughout the Site, including: 

Jarrah; 

Marri; 

Banksia attenuata; 

Sheoak; and 

Stag (standing dead tree).   

According to the SEWPaC Black Cockatoo EPBC Act referral guidelines, only Tuart, 
Jarrah, Marri and Stags within the Site can be considered as significant potential 
breeding trees as they provide breeding habitat for all three Black Cockatoo Species, in 
contrast to Banksia and Sheoak which only provide feeding habitat and do not form 
hollows suitable for Black Cockatoo (SEWPaC 2012).  

In total, 157 Tuart, 40 Jarrah, 9 Marri and 18 stag trees were recorded on the Site with a 
trunk DBH greater than 500 mm, which meet the SEWPaC guidelines as large significant 
trees with the potential to provide breeding habitat for Black Cockatoo species.  
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Table 1: Black Cockatoo Significant Tree Survey Results 
 

TRUNK SIZE (DBH) TUART JARRAH MARRI STAG 

Medium: 500mm – 800mm 34 10 2 6 

Large: 800mm – 1200mm 60 18 6 9 

Extra Large: >1200mm  63 12 1 3 

Total 157 40 9 18 

 

The proposed development at the Site is likely to impact a large number of significant 
trees within the Site. The areas likely to be impacted have been outlined in Figure 4. This 
predicts that the development may potentially impact 50 Tuart, 16 Jarrah and 3 Marri 
trees with a DBH greater than 500 mm. TTherefore a commonwealth referral will be 
required to be submitted to SEWPaC for the Site before any development can occur.   

During the opportunistic observations of breeding and foraging evidence, trees were 
assessed by 360 Environmental to determine if they contained hollows and if they have 
the potential to be utilised by Black Cockatoo species for breeding.  A total of 15 trees 
with hollows were recorded opportunistically within the Site. Several trees contained 
three or more hollows, therefore increasing the breeding potential of the Site. Feral bees 
were observed to have hives in some hollows within the Site.   

The hollows located within the Site were not investigated and assessed in detail at the 
time of the survey for the use by Black Cockatoo species. However several of the 
hollows were large and have potential to be utilised by Black Cockatoo species (Plate 2). 
It is recommended that this assessment be undertaken, along with a detailed breeding 
assessment, to confirm if any tree species are currently being utilised within the Site by 
Black Cockatoo or have a significant potential of being utilised by Black Cockatoo 
species for breeding in the near future.  

4.3 Opportunistic Black Cockatoo Breeding 
Assessment 

No trees were observed within the Site to contain hollows that were utilised for breeding 
by Black Cockatoo species at the time of the survey on the 13 December 2012. A 
detailed breeding assessment would need to be undertaken to determine any breeding 
hollows located within the Site.  

4.4 Opportunistic Black Cockatoo Foraging 
Assessment 

The entire Site was mainly composed of Tuart woodland including Jarrah and Marri with 
a mid-storey of Banksia. Both Marri and Banksia are regularly utilised by Black Cockatoo 
species as a foraging resource.   
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No evidence of Carnaby’s Black Cockatoo feeding was observed during the survey. 
Banksia attenuata was present within the Site but only in small isolated areas.   

A significant amount of feeding on Marri seeds by Forest red-tailed Black Cockatoo was 
observed within the Site underneath two large Marri trees. A single male Forest Red-
tailed Black Cockatoo was observed feeding within one of these large Marri trees on 
Marri seeds. The feeding evidence observed was very fresh and obviously recently fed on 
by the observed bird (Plate 3). In addition, there was a significant amount of older Forest 
Red-tailed Black Cockatoo feeding evidence observed underneath the same tree (Plate 
4). Another large Marri tree was observed with a significant amount of past foraging 
evidence surrounding the tree.       

Table 2 provides a summary of all feeding evidence observed at the Site during the 
foraging assessment. Appendix B illustrates Forest Red-tailed Black Cockatoo feeding 
evidence on the seeds of Marri (Plate 3 and 4). Both photographs were taken by Andrew 
Hide. 

Table 2: Evidence of Foraging Activity (Carnaby’s Black Cockatoo) 

EVIDENCE EASTING NORTHING 

Forest red-tailed Black Cockatoo observed feeding on Marri 
seeds 

386402 6422206 

Recent and older evidence of feeding on seeds from Marri 
by Forest red-tailed Black Cockatoo 

386405 6422218 

Old evidence of feeding on seeds from Marri by Forest red-
tailed Black Cockatoo 

386431 6422257 

4.5 Black Cockatoo Opportunistic 
Observations 

Two opportunistic observations of Forest Red-tailed Black Cockatoo were made during 
the reconnaissance survey on the 13 December 2012. This included a single male 
observed feeding within a large Marri tree (E386402; N6422206) and a pair of birds 
observed flying between trees in the centre of the Site (E386320; N6422205) (Figure 5).  
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5 Conclusion and Recommendations 

Across the survey area, 225 trees were recorded which met SEWPaC’s criteria of >500 
mm DBH and were of a species that have the potential to develop suitable hollows for 
the Black Cockatoo species (Figure 3). A total of 15 trees containing hollows with a 
diameter >12 cm were recorded within the Site. Several tree species were recorded on 
Site that were capable of supporting hollows, this included Tuart, Jarrah and Marri. 
Several of these hollows appeared to be large enough for Black Cockatoo species and 
may have the potential to be utilised by Black Cockatoo for breeding (Figure 3). Due to 
the large number of Significant Trees on the Site and the significant amount of trees with 
large hollows it is recommended that a commonwealth referral will be required before 
any development can take place at the Site. As part of this it is recommended a Black 
Cockatoo specialist assess the Site in detail to determine if any of the hollows located 
have the potential to be utilised or are currently being utilised by Black Cockatoo species 
for breeding. Regardless of the results of this assessment, given the large size of the 
trees present on Site they are defined by SEWPaC based on the Black Cockatoo 
referral guidelines, as Black Cockatoo ‘breeding habitat’ and therefore should be treated 
as such.  

The occurrence of suitable feeding species primarily Marri but also sparse amounts of 
Banksia attenuata were observed during the field survey. Evidence of feeding debris was 
recorded within two Marri trees during the field survey. Also two observations of Forest 
Red-tailed Black Cockatoo were made during the survey suggesting that although not 
currently extensively utilised, Forest Red-tailed Black Cockatoo do at least occasionally 
use the Site for foraging and feeding. However, while there was opportunistic evidence 
of Forest Red-tailed Black Cockatoo feeding, there were no locations which showed 
evidence of Carnaby’s Black Cockatoo or Baudin’s Black Cockatoo feeding.  

The results of the Black Cockatoo Significant Tree Survey suggest that the Site contains 
medium to good quality Black Cockatoo habitat due to the presence of some forging 
species but primarily due to the significant amount of large potential breeding trees, 
several of which contained large hollows. Based on the Development Concept for the 
Site it would appear a large number of significant trees may be removed as part of the 
development (Figure 4). Based on this information it is recommended a commonwealth 
referral, under the EPBC Act, will be required for the Site as part of the development 
process.   

As a result of the scope of work undertaken, the following is recommended: 

Due to the size and age of the significant trees within the Site it is recommended 
that these be retained were practicable. Particularly the large Tuart trees that 
already contain large hollows. Hollows develop and enlarge over time, therefore 
any significant tree on Site has the potential to develop hollows in the future; and 
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Under the EPBC Act and in accordance with the SEWPaC ‘EPBC Act referral 
guidelines for three threatened Black Cockatoo species’ a referral submission 
should be made as there is a high risk the development will result in a significant 
impact to Black Cockatoo species.   

As part of the referral it is recommended: 

A detailed breeding and foraging assessment be undertaken by a Black 
Cockatoo specialist to further assess the hollows and foraging evidence 
within the Site in detail to determine the Sites value to Black Cockatoo 
species; and 

The presence of feral bees at the Site indicates that it is likely that some of 
the recorded hollows have been rendered unusable by native fauna species. 
It is recommended that feral bees be controlled within any areas that are 
likely to be put aside as an environmental offset. This should be done with 
the aim of maintaining the offset potential of the area for avian fauna 
breeding habitat.  
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6 Limitations 

This report is produced strictly in accordance with the scope of services set out in the 
contract or otherwise agreed in accordance with the contract. 360 Environmental makes 
no representations or warranties in relation to the nature and quality of biological results 
other than the visual observation and analytical data in this report.  

In the preparation of this report, 360 Environmental has relied upon documents, 
information, data and analyses (“client’s information”) provided by the client and other 
individuals and entities.  In most cases where client’s information has been relied upon, 
such reliance has been indicated in this report.  Unless expressly set out in this report, 
360 Environmental has not verified that the client’s information is accurate, exhaustive or 
current and the validity and accuracy of any aspect of the report including, or based 
upon, any part of the client’s information is contingent upon the accuracy, 
exhaustiveness and currency of the client’s information.  360 Environmental shall not be 
liable to the client or any other person in connection with any invalid or inaccurate aspect 
of this report where that invalidity or inaccuracy arose because the client’s information 
was not accurate, exhaustive and current or arose because of any information or 
condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed 
or available to 360 Environmental. 

Aspects of this report, including the opinions, conclusions and recommendations it 
contains, are based on the results of the investigation, sampling and testing set out in 
the contract and otherwise in accordance with normal practices and standards.  The 
investigation, sampling and testing are designed to produce results that represent a 
reasonable interpretation of the general conditions of the Site that is the subject of this 
report.  However, due to the characteristics of the Site, including natural variations in 
site conditions, the results of the investigation, sampling and testing may not accurately 
represent the actual state of the whole site at all points.   

It is important to recognise that site conditions, including the extent and concentration of 
contaminants, can change with time.  This is particularly relevant if this report, including 
the data, opinions, conclusions and recommendations it contains, are to be used a 
considerable time after it was prepared.  In these circumstances, further investigation of 
the Site may be necessary. 

Subject to the terms of the contract between the Client and 360 Environmental Pty Ltd, 
copying, reproducing, disclosing or disseminating parts of this report is prohibited 
(except to the extent required by law) unless the report is produced in its entirety 
including this page, without the prior written consent of 360 Environmental Pty Ltd. 
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APPENDIX B 
Plates 
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Plate 1: Typical Floral Assemblages at the Site (large trees through degraded paddock) 

 

 

Plate 2: An example of a large Tuart tree hollow from within the Site 
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Plate 3: Recent Evidence of Forest Red-tailed Black Cockatoo Feeding on Marri Seeds 
 

 

Plate 4: Older Evidence of Forest Red-tailed Black Cockatoo Feeding on Marri Seeds 
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APPENDIX C 
Black Cockatoo Significant Tree Data 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

1 Jarrah 800 386490 6422029 
2 Jarrah 1000 386514 6422011 
3 Sheoak 900 386529 6422002 
4 Jarrah 1100 386547 6421997 
5 Dead 1200 386595 6421997 
6 Sheoak 1200 386580 6422048 
7 Tuart 2000 386547 6422038 
8 Tuart 1500 386520 6422034 
9 Tuart 1200 386506 6422047 
10 Tuart 1300 386494 6422058 
11 Tuart 1200 386497 6422065 
12 Tuart 800 386501 6422062 
13 Sheoak 700 386513 6422077 
14 Tuart 1800 386527 6422079 
15 Tuart 1200 386541 6422100 
16 Tuart 1200 386545 6422102 
17 Tuart 2000 386557 6422090 
18 Tuart 600 386573 6422086 
19 Sheoak 1400 386598 6422089 
20 Jarrah 1400 386600 6422095 
21 Dead 800 386616 6422083 
22 Jarrah 1000 386473 6422053 
23 Dead 900 386442 6422059 
24 Jarrah 1300 386440 6422045 
25 Tuart 1600 386434 6422033 
26 Tuart 2200 386418 6422009 
27 Tuart 800 386416 6422011 
28 Tuart 500 386420 6422012 
29 Jarrah 900 386404 6422017 
30 Jarrah 1500 386398 6421998 
31 Tuart 1500 386401 6422022 
32 Tuart 1100 386423 6422044 
33 Tuart 1000 386423 6422046 
34 Jarrah 1500 386412 6422051 
35 Jarrah 800 386404 6422041 
36 Jarrah 1300 386390 6422015 
37 Jarrah 700 386381 6421999 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

38 Tuart 1800 386373 6421995 
39 Tuart 1200 386355 6421997 
40 Jarrah 2000 386401 6422073 
41 Jarrah 1000 386413 6422069 
42 Tuart 2500 386415 6422102 
43 Tuart 1100 386421 6422104 
44 Tuart 1500 386439 6422103 
45 Tuart 1200 386452 6422105 
46 Jarrah 1800 386459 6422090 
47 Jarrah 1500 386453 6422081 
48 Tuart 2000 386492 6422113 
49 Tuart 1500 386491 6422125 
50 Tuart 1000 386500 6422122 
51 Tuart 1500 386512 6422112 
52 Tuart 1200 386503 6422102 
53 Tuart 1200 386510 6422097 
54 Tuart 1000 386511 6422094 
55 Tuart 1200 386504 6422087 
56 Tuart 1500 386350 6422001 
57 Tuart 2500 386333 6421997 
58 Tuart 1000 386344 6422018 
59 Tuart 1500 386352 6422030 
60 Tuart 500 386342 6422046 
61 Tuart 2000 386334 6422050 
62 Dead 1000 386341 6422061 
63 Tuart 2000 386332 6422075 
64 Tuart 800 386353 6422055 
65 Tuart 700 386366 6422048 
66 Tuart 500 386372 6422058 
67 Jarrah 1000 386378 6422067 
68 Tuart 1000 386351 6422066 
69 Tuart 600 386356 6422073 
70 Dead 600 386353 6422073 
71 Tuart 500 386351 6422075 
72 Tuart 1200 386352 6422082 
73 Tuart 800 386355 6422083 
74 Tuart 1300 386354 6422087 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

75 Tuart 1500 386361 6422099 
76 Banksia 600 386331 6422139 
77 Banksia 600 386328 6422144 
78 Tuart 1100 386333 6422173 
79 Tuart 500 386336 6422169 
80 Tuart 1300 386348 6422157 
81 Tuart 3000 386362 6422171 
82 Tuart 1500 386370 6422134 
83 Jarrah 1200 386384 6422115 
84 Tuart 1300 386412 6422112 
85 Tuart 900 386417 6422112 
86 Tuart 1000 386435 6422125 
87 Tuart 1200 386439 6422123 
88 Tuart 2000 386450 6422121 
89 Tuart 1100 386467 6422125 
90 Tuart 1300 386468 6422131 
91 Tuart 1200 386425 6422139 
92 Tuart 1100 386421 6422134 
93 Tuart 900 386420 6422133 
94 Tuart 1000 386417 6422131 
95 Tuart 900 386414 6422127 
96 Tuart 900 386408 6422136 
97 Tuart 2000 386397 6422142 
98 Tuart 1200 386483 6422147 
99 Tuart 800 386474 6422161 
100 Sheoak 1000 386491 6422156 
101 Tuart 1100 386499 6422154 
102 Tuart 1300 386486 6422172 
103 Tuart 1800 386489 6422185 
104 Tuart 1800 386491 6422184 
105 Tuart 1300 386499 6422185 
106 Tuart 900 386511 6422181 
107 Dead 1000 386523 6422183 
108 Dead 800 386547 6422206 
109 Sheoak 1000 386609 6422262 
110 Tuart 1200 386604 6422254 
111 Sheoak 500 386586 6422247 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

112 Jarrah 1300 386600 6422225 
113 Dead 1300 386578 6422197 
114 Sheoak 800 386596 6422105 
115 Dead 800 386594 6422111 
116 Sheoak 900 386586 6422113 
117 Dead 1800 386611 6422138 
118 Tuart 1200 386586 6422136 
119 Tuart 1500 386590 6422146 
120 Tuart 1300 386585 6422150 
121 Tuart 500 386583 6422146 
122 Dead 1000 386559 6422152 
123 Tuart 1500 386578 6422167 
124 Tuart 1800 386565 6422276 
125 Tuart 1000 386529 6422273 
126 Tuart 1000 386519 6422271 
127 Tuart 500 386517 6422276 
128 Jarrah 1000 386510 6422276 
129 Marri 500 386506 6422275 
130 Tuart 500 386522 6422252 
131 Tuart 500 386543 6422256 
132 Tuart 1200 386516 6422237 
133 Dead 1200 386502 6422220 
134 Tuart 2000 386501 6422225 
135 Jarrah 1200 386491 6422234 
136 Tuart 1200 386526 6422135 
137 Marri 1000 386486 6422266 
138 Marri 900 386475 6422256 
139 Marri 1100 386462 6422247 
140 Jarrah 1200 386455 6422262 
141 Sheoak 500 386442 6422270 
142 Marri 1000 386441 6422245 
143 Marri 1200 386432 6422249 
144 Marri 500 386417 6422265 
145 Tuart 1800 386390 6422272 
146 Jarrah 700 386380 6422250 
147 Jarrah 600 386380 6422247 
148 Jarrah 500 386385 6422243 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

149 Tuart 800 386380 6422209 
150 Tuart 1000 386386 6422203 
151 Jarrah 1000 386393 6422181 
152 Tuart 900 386392 6422157 
153 Tuart 800 386399 6422164 
154 Tuart 900 386420 6422155 
155 Tuart 2000 386445 6422152 
156 Tuart 1300 386461 6422176 
157 Sheoak 600 386431 6422186 
158 Tuart 1000 386425 6422184 
159 Tuart 1000 386423 6422191 
160 Tuart 800 386411 6422185 
161 Tuart 2000 386408 6422180 
162 Jarrah 1800 386423 6422205 
163 Marri 1800 386411 6422204 
164 Marri 1200 386402 6422206 
165 Jarrah 2000 386355 6422221 
166 Tuart 800 386340 6422199 
167 Dead 500 386337 6422182 
168 Jarrah 1500 386348 6422246 
169 Tuart 1300 386336 6422261 
170 Tuart 1500 386332 6422268 
171 Dead 500 386326 6422255 
172 Dead 1000 386328 6422221 
173 Jarrah 900 386427 6422168 
174 Tuart 821 386256 6422018 
175 Tuart 920 386256 6422001 
176 Jarrah 668 386325 6422182 
177 Tuart 1337 386286 6422155 
178 Tuart 828 386314 6422142 
179 Tuart 1337 386305 6422118 
180 Jarrah 828 386308 6422116 
181 Tuart 637 386318 6422082 
182 Tuart 1356 386305 6422060 
183 Jarrah 637 386291 6422058 
184 Jarrah 987 386287 6422058 
185 Tuart 1432 386288 6422020 
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      MGA ZONE 50 

TREE ID SPECIES DBH MM EASTINGS NORTHINGS 

186 Tuart 700 386267 6422033 
187 Tuart 955 386260 6422015 
188 Jarrah 955 386255 6421998 
189 Jarrah 1124 386211 6421988 
190 Jarrah 1019 386187 6421994 
191 Dead 955 386190 6422016 
192 Tuart 1528 386188 6422025 
193 Dead 1388 386175 6422043 
194 Tuart 3000 386185 6422068 
195 Tuart 1961 386220 6422061 
196 Tuart 1528 386229 6422023 
197 Jarrah 859 386250 6422086 
198 Jarrah 764 386249 6422093 
199 Tuart 818 386318 6422139 
200 Tuart 525 386296 6422152 
201 Tuart 1592 386286 6422155 
202 Tuart 1273 386291 6422176 
203 Jarrah 716 386323 6422176 
204 Tuart 1031 386306 6422204 
205 Tuart 818 386307 6422207 
206 Tuart 859 386305 6422206 
207 Tuart 844 386299 6422209 
208 Tuart 796 386297 6422209 
209 Tuart 573 386283 6422234 
210 Tuart 1241 386280 6422240 
211 Tuart 1464 386306 6422268 
212 Tuart 1305 386278 6422249 
213 Tuart 1464 386269 6422226 
214 Tuart 700 386258 6422245 
215 Tuart 834 386257 6422260 
216 Tuart 637 386251 6422261 
217 Tuart 605 386249 6422262 
218 Tuart 700 386242 6422262 
219 Tuart 917 386233 6422267 
220 Tuart 1401 386229 6422264 
221 Tuart 923 386207 6422255 
222 Tuart 1114 386206 6422253 
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approved policy 
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Approved By Board of Directors 

Environmental Risk Management 

 

Purpose 

Australand is committed to a philosophy of reduction of pollution and will apply 
this philosophy in practical terms to all its operations to reduce all forms of 
pollution, minimise waste and limit the Group’s carbon footprint. 

Policy

This is achieved at all levels of the organisation through: 

The enhancement of skills; 
The gathering and sharing of knowledge; and 
The ongoing commitment of our employees. 

Australand aims to: 

Develop a culture that encourages employees to demonstrate work 
practices that are consistent with the objectives of this policy. 
Comply with all relevant environmental legislation, regulations, codes 
of practice and industry best practice. 
Provide relevant employees with the appropriate skills, resources and 
support to enable them to carry out their work with due consideration to 
the environment. 
Monitor and record relevant parameters to provide objective evidence 
of environmental risk management performance and improvement. 
Reinforce individual responsibility for environmental risk management 
to relevant employees. 

To achieve these objectives Australand will maintain an Environment Risk 
Management System complying with all relevant standards and will regularly 
review and report to the Risk & Compliance Committee on the performance of 
this system. 

  



Effective Date 23 June 2011 
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As Managing Director of Australand Holdings Limited, I am personally 
committed to the continued improvement of the environmental performance of 
the Group and I require that all employees, contractors and suppliers 
associated with our operations to recognise and abide by this commitment.  

 
 

 

 

Bob Johnston 
Managing Director  
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APPENDIX D  
Site Photographs 
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Plate 1: Looking east from the southern portion of Lot 601 

 

 

Plate 2: Looking east from the eastern portion of Lot 601 
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Plate 3: Looking west into Lot 601 from the western boundary of Lot 335 (2010) 

 

 

Plate 4: Vulnerable Forest Red-tailed black cockatoo recorded in Lot 601 (central) 
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Plate 5: Potential breeding hollows for conservation significant avian fauna 

 

 

Plate 6: Evidence of foraging by Vulnerable Forest Red-tailed Black Cockatoos. 

 

 

 

 




