Department of Water and Environmental Regulation
Department of Mines, Industry Regulation and Safety

GOVERNMENT OF
WESTERN AUSTRALIA

Application for a clearing permit
(purpose permit)

Environmental Protection Act 1986, section 51E

FORM C2

Clearing of native vegetation is prohibited in Western Australia except where a
clearing permit has been granted or an exemption applies. A person who causes or
allows unauthorised clearing commits an offence.

CPS No.

Date stamp

Part 1: Assessment bilateral agreement

The native vegetation clearing
processes under Part V of the
Environmental Protection Act
1986 (WA) (EP Act) have been
accredited by the Commonwealth
of Australia under the
Environment Protection and
Biodiversity Conservation Act
1999 (Cth) (EPBC Act) and can
be assessed under an
assessment bilateral agreement.

To be assessed in this manner,
the proposed clearing action must
be referred to the Commonwealth
under the EPBC Act and deemed
a ‘controlled action’ prior to
submitting this application form.

For further information see Form
Annex C7 and A guide to native
vegetation clearing processes
under the assessment bilateral
agreement available at
www.der.wa.gov.au/our-
work/clearing-permits.

Do you want your proposed clearing action assessed in accordance with, or under, an
EPBC Act Accredited Process such as the assessment bilateral agreement?

[l  Yes EPBC Number:

No Proceed to Part 2

Not considered likely to be a controlled action.

[l  Form Annex C7 is complete and the required supporting information is attached.

The location of the land where
clearing is proposed must be
accurately described.

Part 2: Land details

Land description: volume and folio number, lot or location number(s), Crown lease or
reserve number, pastoral lease number or mining tenement number of all properties.

Refer to supporting documentation

FILE REFERENCE

Street address Causeway Road Busselton WA 6280

Local government area City of Busselton
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Part 3: Applicant details

Applicant details

Note: if granted, the applicant
will be considered the holder of
the permit.

Include the Australian Company
Number (ACN) if the proposed
permit holder is a body corporate
or other entity formed at law.

Are you applying as an individual, a company or an incorporated body? Enter details for
one only.

An Title 0 Mr [ Mrs [ Ms [l Other:
individual Name(s)
OR

A body corporate or
other entity formed at
law (include ACN)

City of Busselton
ABN: 87285608991

“l am...” (mark applicable box or boxes)

[0  the owner of the land.

acting on behalf of the owner and have attached an agent’s authority, expressly
[] authorising me to act on behalf of the landowner.

[Attach a copy of the authorisation]

[] likely to become the owner of the land.

[Attach evidence of the pending transfer of ownership, contract of sale (‘offer and
acceptance’) or letter from current landowner.]

[] the person doing the clearing.

the person on whose behalf the clearing is being done.

Applicant contact details

If applying as a company or
incorporated body, please also
supply the registered business
office address.

All written correspondence from
the Department of Water and
Environmental Regulation
(DWER) or Department of Mines,
Industry Regulation and Safety
(DMIRS) regarding your

You must provide a valid emalil
address through which you agree
to accept all electronic
correspondence.

The postal/business address
supplied must be a physical
address to which a statutory
notice under the EP Act may be
delivered.t

Provide contact details for th indivi |

Contact person (and
position, if applicable)

Company name
(if applicable)

application will be made via email.

Postal / business
address

Phone (fixed line)

Email address

1The provision of a postal/business address is required as any statutory notices or directions under the relevant legislation are
required to be served by post or personally [sections 75 and 76 Interpretation Act 1984 (WA)].
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Part 3: Applicant details (continued)

Authority to access land

To apply for a permit you must State the nature of the applicant’s authority to access the land to be cleared.
be the landowner, or have the [Attach evidence of authority]

authority of the landowner to

access the land and undertake Refer to supporting documentation

the clearing.

Evidence of authority can include,
for example, a copy of the
certificate of title or a letter of
authority from the landowner.

Note: the letter of authority must
explicitly state the applicant has
authority to clear on the land.

Landowner’s ownership of land

A landowner can be: The landowner’s form of ownership is:

e a person who holds the

R , Certificate of title [Attach a copy of the certificate and all associated
certificate of title: [l

encumbrances with the application — available from Landgate].

e a person who is the lessee of
Pastoral lease

Crown land; n
. [Attach a copy of the lease and all associated encumbrances].
e a public.authority that is []  Mining lease.
responsible for care of the land.
Public authority that has care, control or management of the land.
[1 Other form of lease, land tenure or specific arrangement.
Please state:
Contact details for enquiries
If different from the applicant’s Where contact details differ to those of the applicant, complete the below section:

contact details, enter the contact
details of a person with whom
DWER or DMIRS should liaise
with concerning this clearing Company name
application. (if applicable)

Contact person (and
position, if applicable)

Postal / business
address

Phone (fixed line)

Email address
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Part 4: Proposed clearing

An aerial photograph and/or map
with a north arrow must be
attached, clearly marking the area
proposed to be cleared

or

if you have the facilities, a digital
map on a suitable portable digital
storage device of the area to clear
as an ESRI shapefile with the
following properties:

Geometry type: Polygon shape

Coordinate system: GDA 1994
(Geographic latitude/longitude)

Datum: GDA 1994 (Geocentric
Datum of Australia 1994).

An ESRI shapefile must be
provided if the application
requires an assessment under an
EPBC Act accredited process.

Total area of clearing
proposed (hectares)

and/or

0.98 ha

number of individual trees
to be removed

Proposed method of clearing:

Vegetation clearing will involve the stripping of vegetation and topsoil/overburden.
Vegetation and topsoil/overburden material will be stockpiled separately for use in
potential rehabilitation activities within a portion of the Project Area upon completion of
construction.

Purpose of clearing:

Bridge construction

Period within which clearing is proposed to be undertaken, e.g. May 2018 — June 2018

from January 2019 to December 2019

Final land use:

Road bridge and associated infrastructure

You must provide evidence that
avoidance and mitigation
options have been pursued to
eliminate, reduce or otherwise
mitigate the need for, and scale
of, the proposed clearing of
native vegetation.

Have alternatives that would avoid or minimise the need
for clearing been considered and applied?

If yes, provide details:

Yes — consideration has been given to bridge design to minimise the clearing footprint.

Refer to DWER’s Clearing of
native vegetation offsets
procedure guideline available
on the DWER website, and the
Environmental Protection
Authority’s (EPA) WA
Environmental Offsets Policy
and Guidelines on the EPA
website for further information.

Do you want to submit a clearing permit offset proposal [

with your application? ves No

If yes, provide details, and complete and attach Appendix A of the Clearing of native
vegetation offsets procedure guideline.
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Part 5: Other DWER approvals

Instructions:
. If your application is to be submitted to DMIRS, complete Section A and then skip to Part 6 of this form.
. If your application is to be submitted to DWER, complete Section A and B.

Section A: Environmental Impact Assessment

Environmental Impact Assessment (Part IV of the EP Act)

Has this clearing application or any related matter ] VYes
been referred to the Environmental Protection
Authority? No.
Do you intend to refer the proposal to the
Y prop []  Yes—intend to refer (proposal is a ‘significant proposal’)

Environmental Protection Authority?
Section 37B(1) of the EP Act defines a ‘significant proposal’ as

“a proposal likely, if implemented, to have a significant effect on Yes — intend to refer (proposal will require a section 45C
the environment”. [0 amendment to the current Ministerial Statement)
If a decision-making authority (e.g. DWER or DMIRS) considers MS [ ]

that the proposal in this application is likely to constitute a
‘significant proposal’, they are required under section 38(5) of
the EP Act to refer the proposal to the EPA for assessment

No — a current valid Ministerial Statement applies:

under Part IV, if such a referral has not already been made. MS [ ]
If a relevant Ministerial Statement already exists, please provide o ,
the MS number in the space provided. No — not a ‘significant proposal

Section B: Other approvals

Pre-application scoping

Have you had any pre-application / pre-referral / No
scoping meetings with DWER regarding any planned
applications? [0 Yes — provide details: [ ]

Works Approval / Licence / Registration (Part V Division 3 of the EP Act)

Have you applied or do you intend to apply for a []  Yes — application reference (if known): [ ]
works approval, licence, registration, or an '
amendment to any of the above, under Part V

Division 3 of the EP Act? [l No - avalid works approval applies: [ ]

It is an offence to perform any action that would cause a

premises to become a prescribed premises of a type listed in m No — a valid licence applies: [ ]

Schedule 1 of the Environmental Protection Regulations 1987,
unless that action is done in accordance with a works approval,
licence, or registration. [0 No - a valid registration applies: [ ]
For further guidance, please refer to the Guidance Statement:
Decision Making (February 2017).

No — not required

Water Licences and Permits (Rights in Water and Irrigation Act 1914)

Have you applied or do you intend to apply for: Yes —anticipated to apply
1. alicence or amendment to a licence to take water

(surface water or groundwater); or [J  No-acurrent valid licence applies: [ ]
2. alicence or amendment to a licence to construct

wells (including bores and soaks); or ] N/A

3. apermit or amendment to a permit to interfere
with the bed and banks of a watercourse?
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Part 6: Index of Biodiversity Surveys for Assessments (IBSA)

Biodiversity surveys submitted to support this application
must meet the requirements of the EPA’s [nstructions for
the preparation of data packages for the Index of

Biodiversity Surveys for Assessments (IBSA) (April

2018). If these requirements are not met, DWER / DMIRS
may decline to deal with the application.

All biodiversity surveys submitted with this application
meet the requirements of the EPA’s Instructions for the
preparation of data packages for the Index of Biodiversity
Surveys for Assessments (IBSA).

Make cheques or money orders
payable to:

Department of Water and

Environmental Regulation for
all clearing purposes other than
mining and petroleum activities

or

Department of Mines,
Industry Regulation and
Safety for mineral and
petroleum clearing activities
under the Mining Act 1978,
various Petroleum Acts, or State
Agreement Acts.

For credit card payments to:

e DWER, pay via BPoint,
accessible online at:
https://dwer.wa.gov.au/mak
e-a-payment

e DMIRS, complete Form C3
and attach it to this form.

Do not send cash in the mail.

Part 7: Prescribed fee

Please indicate the clearing permit application fee that you are paying:

$200 for a purpose permit

OFFICE USE ONLY

Payment method (tick applicable box):

[0  Cheque / Money Order
(DWER) Secure EFT payment

(see https://dwer.wa.gov.au/make-a-payment for
payment details)

[l (DWER) Secure credit card payment through BPoint
I
I .

1 (DMIRS) Credit card — complete and attach Form C3

Additional information to assist
in the assessment of your
proposal may be attached to
this application — e.g. reports on
salinity, fauna or flora studies or
other environmental reports
conducted for the site could be
included in electronic format
and submitted on suitable
portable digital storage device.

Part 8: Application checklist

Please ensure you have included the following as part of your application:

REQUIRED X  Payment.
An aerial photograph or map with a north arrow clearly
X identifying the areas of vegetation proposed to be cleared or
ESRI shapefile.
X Copy of the certificate of title or pastoral lease.
X Anindex of all documentation attached to this application.
AS REQUIRED ]  Copy of written authority to act on behalf of the landowner.
[ Written authority from the landowner to access the land and
conduct the clearing.
Evidence of the pending transfer of land ownership, such as
[1 the offer and acceptance letter, or written notice from the
current landowner.
0 Form C3 — Credit card payment for DMIRS clearing
applications, if the fee is to be paid to DMIRS by credit card.
Form Annex C7 — Assessment bilateral agreement, if the
[] clearing is also to be assessed under an EPBC Act
accredited process.
Appendix A of the Clearing of native vegetation offsets
[ 1  procedure guideline if the application includes a proposal for

clearing permit offsets.
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Part 8: Application checklist

ADDITIONAL [0  Photos of application area.
SUPPORTING
INFORMATION Biodiversity surveys, submitted in accordance with the

requirements of the EPA’s Instructions for the preparation of
data packages for the Index of Biodiversity Surveys for
Assessments (IBSA).

Part 9: Submission of application

Confidential or commercially sensitive information

Information submitted as part of this application will be made publicly available. If you wish to submit information that you
believe to be commercially sensitive or otherwise confidential, then you should submit that information in an appendix to this
application (Attachment 1), with a written statement of reasons why you request that each item of information be kept
confidential.

DWER and DMIRS will take reasonable steps to protect confidential or commercially sensitive information. Please note in
particular that all submitted information may be the subject of an application for release under the Freedom of Information Act
1992 (WA).

If you have any enquiries regarding the provision of relevant information as part of this application contact either DWER or
DMIRS, on the details below.

Files that are greater than 10MB in size cannot be received via email by DWER. Files larger than 45MB cannot be received
via email by DMIRS. These large files can be sent via File Transfer. Alternatively, email DWER or DMIRS (as applicable) and
you will be provided with a link to submit these files.

All information which you would propose to be exempt from public disclosure has been separately placed in
Attachment 1 (located at the end of this form). Grounds for claiming exemption in accordance with Schedule 1 to ]
the Freedom of Information Act 1992 must be specified.

A signed, electronic copy of the application form, including all attachments, has been submitted via the appropriate
email address specified below.
A signed, electronic copy of the application form has been submitted via the appropriate email address specified
below, and attachments have been submitted via File Transfer, or via the link supplied by the relevant Department.
A full, signed hard copy has been sent to the appropriate postal address specified below.
Email or post applications for all clearing purposes (other Email or post applications related to mining and petroleum
than mining and petroleum activities) to: clearing activities (under delegation) to:
Email: info@dwer.wa.gov.au Email: nvab@dmirs.wa.gov.au
Department of Water and Environmental Regulation Department of Mines, Industry Regulation and Safety
Locked Bag 33 Resource and Environmental Compliance Division
CLOISTERS SQUARE Mineral House
PERTH WA 6850 100 Plain St

EAST PERTH WA 6004
Telephone: 6364 7000 Telephone: 9222 3333
For more information: www.dwer.wa.gov.au For more information: www.dmirs.wa.gov.au

Please retain a copy of this form for your records.
Incomplete applications will be declined in accordance with section 51E(3) of the Environmental Protection Act 1986.

If there is insufficient space on any part of this form, please continue on a separate sheet of paper and attach to this form
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f Part 10: Declaration and signature

General
I/We confirm and acknowledge that:

Publication
I/We confirm and acknowledge:

the information contained in this application is true and correct and l/we acknowledge that knowingly providing
information which is false or misleading in a material particular constitutes an offence under section 112 of the
Environmental Protection Act 1986 (WA) and may incur a penalty of up to $50,000;

I/We have legal authority to sign on behalf of the applicant (where authorisation provided);
I/We have not altered the requirements and instructions set out in this application form;

I'We have provided a valid email address in Part 3 for receipt of all written correspondence from DWER or DMIRS (as
applicable) in relation to this application. I/\We acknowledge that successful delivery to my/our server constitutes
receipt of correspondence for the purposes of the Environmental Protection Act 1986 (WA); and

I/We have provided a valid postal and /or business address in Part 3 for the service of all statutory notices under the
relevant legislation.

this application (including all attachments, apart from the sections identified in Attachment 1) is a public document and
may be published;

biodiversity surveys provided in accordance with Part 6 will be published and used, for the purposes of the IBSA
project, in accordance with your declaration made in the Metadata and Licensing Statement;
all necessary consents for the publication of information have been obtained from third parties;

information considered exempt from public disclosure has been placed in Attachment 1 with reasons as to why the
information should be exempt in accordance with the grounds specified in Schedule 1 to the Freedom of Information
Act 1992 (WA);

subsequent information provided in relation to this application will be a public document and may be published unless
written notice has been given to the Department by the applicant, at the time the information is provided, claiming that
the information is considered exempt from public disclosure; and

the decision to not publish information will be at the discretion of the CEO of the Department and will be made
consistently with the provisions of the Freedom of Information Act 1992 (WA).

Please indicate if you are signing as an individual or a company:

] An individual. If an individual landowner is applying, all landowners must sign this form.
A company. Company name: ACN:
O A person expressly authorised or authorised to execute on behalf of a body corporate must sign this form. A
company must be a legal entity and provide an ACN. Please note an Australian Business Number is not sufficient.
Other entity formed at law. Provide details: The City of Busselton is a local government under the

Local Government Act 1995.

Position

Manager Engineering and Technical Services

Date: 14 September 2018

Signature Date

Name

Position
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ATTACHMENT 1 — Confidential or Commercially Sensitive Information

Request for exemption from publication

Information which you consider should not be published, on the grounds of a relevant exemption found in Schedule 1
to the Freedom of Information Act 1992 (WA), must be specified in this Attachment.

NOT FOR PUBLICATION IF GROUNDS FOR EXEMPTION ARE DETERMINED

Specify section: Ground for claiming exemption:

Specify section: Ground for claiming exemption:

CR-F02 Application for a clearing permit (purpose permit) (v4, April 2018) 10
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Attachment 2 — Clearing area
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Attachment 2: Vegetation types

Legend
N
A [ Projectarea Vegetation type [ Eucalyptus woodland
[ ] Cadastre | Degraded Marsh [l Planted

B Salt Marsh ] Cleared tgtrategen

[ Agonis woodland [ Open Water ENVIRONMENTAL

Scale 1:5,750 atA4

Coordinate System: GDA 1994 MGA Zone 50
Date: 14/09/2018

F:\Strategen\GIS\Consult\2016\CIB\CIB16605\ArcMap_documents\CIB16605_G015_RevA.mxd info@strategen.com.au | www.strategen.com.au

© 2017. Whilst every care has been taken to prepare this map, Strategen & City of Busselton makes no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept
liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being
inaccurate, incomplete or unsuitable in any way and for any reason.

Service Layer Credits: Landgate: Client: City of Busselton. Created by: c.thatcher
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Attachment 3 — Native Vegetation Clearing Permit Application - Supporting Documentation
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Limitations

Scope of services

This report (“the report”) has been prepared by Strategen Environmental Consultants Pty Ltd (Strategen) in accordance
with the scope of services set out in the contract, or as otherwise agreed, between the Client and Strategen. In some
circumstances, a range of factors such as time, budget, access and/or site disturbance constraints may have limited the
scope of services. This report is strictly limited to the matters stated in it and is not to be read as extending, by
implication, to any other matter in connection with the matters addressed in it.

Reliance on data

In preparing the report, Strategen has relied upon data and other information provided by the Client and other
individuals and organisations, most of which are referred to in the report (“the data”). Except as otherwise expressly
stated in the report, Strategen has not verified the accuracy or completeness of the data. To the extent that the
statements, opinions, facts, information, conclusions and/or recommendations in the report (“conclusions”) are based in
whole or part on the data, those conclusions are contingent upon the accuracy and completeness of the data.
Strategen has also not attempted to determine whether any material matter has been omitted from the data. Strategen
will not be liable in relation to incorrect conclusions should any data, information or condition be incorrect or have been
concealed, withheld, misrepresented or otherwise not fully disclosed to Strategen. The making of any assumption does
not imply that Strategen has made any enquiry to verify the correctness of that assumption.

The report is based on conditions encountered and information received at the time of preparation of this report or the
time that site investigations were carried out. Strategen disclaims responsibility for any changes that may have
occurred after this time. This report and any legal issues arising from it are governed by and construed in accordance
with the law of Western Australia as at the date of this report.

Environmental conclusions

Within the limitations imposed by the scope of services, the preparation of this report has been undertaken and
performed in a professional manner, in accordance with generally accepted environmental consulting practices. No
other warranty, whether express or implied, is made.

Client: City of Busselton

Report Version RETElE Purpose U Submitted to Client
No. author/reviewer Form Date
Draft Report A Client Review C Lehman /H Morgan, T | Electronic 4 Sep 2018
Sleigh, D Walsh
Final Report 0 Client Review C Lehman /H Morgan, T | Electronic 14 Sep 2018
Sleigh, D Walsh

Filename: CIB16605.02 R001 Rev 0 - 14 September 2018
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Causeway Bridge Duplication Project

1. Introduction

11 Purpose and scope

This Native Vegetation Clearing Permit (NVCP) application supporting document is for a purpose permit to
clear native vegetation for the Causeway Road Duplication Project (the Project).

The clearing of native vegetation is proposed along Causeway Road, within the City of Busselton (the
City). The NVCP relates to clearing of a maximum of 0.98 ha of native vegetation for duplicating the
existing Causeway Road between Molloy Street and the intersection of Albert Street and Queen Street
(Figure 1 and Figure 2).

The Project Area comprises 4.39 ha, including a total of 0.98 ha of vegetation the majority (0.49 ha) of
which comprises managed grasses and planted roadside vegetation. The roadside vegetation was
planted following construction of Causeway Road and may potentially have been the subject of a clearing
permit condition. The Project will result in clearing a maximum of 0.01 ha of riparian vegetation including a
maximum of two mature peppermint trees (Agonis flexuosa) comprising less than 0.01 ha of canopy.

This document has been prepared to support the application for a Native Vegetation Clearing Permit
proposed by the City of Busselton (the City), for assessment under Section 51 E of the Environmental
Protection Act 1986 (EP Act), including the following information:

e an overview of the existing environmental conditions of the site
e an evaluation of potential impacts of the vegetation clearing

e an evaluation of compliance of the proposed clearing against the 10 Clearing Principles listed
under Schedule 5 of the EP Act

e environmental approvals and management requirements.

For the purposes of this report, the term Project Area has been used to refer to the whole construction
footprint, comprising 4.39 ha. The term Proposed Clearing Area (0.98 ha) is used to refer to the portion of
the Project Area comprising native vegetation (included planted native species) that requires a clearing
permit under Part V of the EP Act (Figure 2).

1.2 Project

The City has undertaken extensive work over recent years to identify an overall strategic direction for the
ongoing development, management and improvement of the local road network in and around Busselton.
A key outcome of this work is the identified need to duplicate the Causeway Road to provide greater
capacity to convey traffic and alleviate forecast congestion along Causeway Road from the intersection of
Albert Street and Queen Street to Molloy Street.

The Project is to duplicate the existing Causeway Road to four lanes from the intersection of Molloy St
from the southern extent to the intersection of Albert Street and Queen Street (the Project Area, involving
clearing of up to 0.98 ha of native vegetation including planted roadside vegetation.

The Proposed Clearing Area, is characterised by vegetation of very good to completely degraded condition
with managed grasses.

1.21 Timing and clearing method

The City proposes to undertake the clearing in Q2 to Q3 2019. Vegetation clearing will involve the
stripping of vegetation and topsoil/overburden. Vegetation and topsoil/overburden material will be
stockpiled separately for use in potential rehabilitation activities within a portion of the Project Area upon
completion of construction.
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Causeway Bridge Duplication Project

1.3 Land Tenure

Table 1: Land tenure across the Project Area

Lot No Reserve Vesting authority
Lot 229 on Plan 225893 n/a -
Lot 73 on Plan 49894 Freehold -
Lot 230 on Plan 222226 Crown Reserve 7442 Vested in Shire of Busselton
Lot 42 on Plan 222224 n/a -
Lot 41 on Plan 222226 Crown Reserve 2236 PTA
Lot 40 on Plan 222226 Crown Reserve 2236 PTA
Lot 39 on Plan 222226 Crown Reserve 2236 PTA
Lot 38 on Plan 222226 Crown Reserve 2236 PTA
Lot 37 on Plan 222226 Crown Reserve 2236 PTA
Lot 380 on Plan 222226 Crown Reserve 2238 PTA
Lot 435 on Plan 192017 Crown Reserve 3370 PTA
Lot 229 on Plan 225893 n/a -
14 Environmental referrals

The City referred the nearby Eastern Link Project to the Environment Protection Authority (EPA) under
Section 38 of the Environmental Protection Act 1986 (EP Act). The Eastern Link Project involved
construction of a new bridge over the Lower Vasse River and clearing of up to 0.56 ha of native vegetation
including up to seven mature Peppermint trees. The EPA decided not to assess the Eastern Link Project
and subsequent appeals to this decision have been dismissed by the Minister for Environment. Given this
precedent and the lower environmental impact of the Causeway Bridge Duplication, the City has not
referred the Causeway Bridge Duplication Project to the EPA.

The City is referring the Project to the Commonwealth Department of the Environment and Energy (DEE)
under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act). The referral is
being made due to the proposed clearing of two mature Peppermint trees on the northern foreshore, which
may be considered part of a remnant patch greater than 0.5 ha in size and thus represent a potential
significant impact to Western Ringtail Possum (Pseudocheirus occidentalis) under the Commonwealth’s
significant impact guidelines for the WRP. In addition, construction works on the bridge will require
mitigation and relocation of Carters Freshwater Mussel (Westralunio carteri), which is listed as vulnerable
under the EPBC Act.
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2. Overview of existing environment

The Project Area is located on road reserves, crown reserves and freehold land, located directly south of
the Busselton CBD and approximately 1km from the coastline of Geographe Bay. A biological survey of

the Project Area was conducted in 2017, the following key investigations have been undertaken including
the extent of the Project Area:

e Reconnaissance flora, vegetation and fauna survey (Ecosystem Solutions 2017)
¢ Acid sulfate soil investigation report (Strategen 2017)
e Waterways assessment (WSP 2017).

2.1 Geology, landform and soils

The Project Area lies at the boundary of two geological units. The land south of the Vasse River
comprises silty estuarine deposits of the Vasse land system and land north of the river comprises
calcareous Safety Bay Sands of the Quindalup Dune land system (Belford 1987). The estuarine deposits
in the southern portion of the Project Area along Causeway Road have been infilled with imported material,
including Rotary Park to the northeast and Southern Drive to the west (Belford 1987).

Soils north of the river are expected to comprise calcareous sand described as white, medium grained,
rounded quartz and shell debris, well sorted, of aeolian origin (Belford 1987).

2.2 Acid sulfate soils

Land in the vicinity of the Project Area is mapped as being at High to Moderate risk of acid sulfate soil
(ASS) occurring within 3 m of natural soil surface, reflecting the estuarine / riverine nature of the soils;
additionally, there is potential for monosulfidic black ooze (MBO) to be present within the sediments of the
Vasse River (P. Hanly [DBCA] 2017, pers. comm. 13 October). MBO is an organic ooze enriched by iron
monosulfides. Disturbance of ASS or MBO through excavation, dewatering and/or dredging works has
potential to impact on soil and water quality.

An ASS investigation was undertaken by Strategen in July 2017 to determine the nature and extent of the
ASS risk posed by soils in the area. The ASS Investigation Report is provided in Appendix 1 and a
summary is provided below.

Within the Project Area, two soil bores were drilled, one bore was drilled on the northern bank and one
bore on the southern bank, as these are locations where excavation and dewatering was more likely to
occur. Both bores were drilled to a depth of 6 metres below ground level (mbgl) and the soil bore on the
northern bank of the river was converted to a groundwater bore. Excavation activities will only occur as
part of the bridge expansion, the duplication of Causeway Road will be constructed with imported fill and
no further excavation proposed; therefore, no soil bores were drilled over the road area.

The bore logs and observations during drilling indicate the following local soil profiles adjacent to the
Vasse River:

e soil profiles for both bores consisted of sand to 5 mbgl and clayey sand below 5 mbgl, both were
dry to 1 mbgl then wet at 1 mbgl|

e northern bore soil profile consisted of grey medium course gravelly sand to 5 mgbl becoming
clayey sand to 6 mbgl

e southern soil profile consisted of brown sand to 0.25 mgbl, becoming black to 0.75 mgbl,
changing to red and brown sand to 1 mbgl, turning to grey sand to 5 mbgl then sandy clay to 6
mbgl.

Field measurements indicated no actual (i.e. oxidised) ASS as present in the soil profile, with field soil
samples recording a pHr above 4 pH units. The average pHr of samples tested was 8.0 pH units with pH
varying between 7.4 and 8.8 (i.e. alkaline soils). However, all of the soil samples showed a difference
between pHr and pHrox greater than 1.0 pH unit, indicating potential (i.e. un-oxidised) ASS are present
throughout the soil profiles.
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14-Sep-18 5 tgtrategen



Causeway Bridge Duplication Project

A total of two soil samples were analysed for heavy metals (one from each bore), indicating that all
analytes were below environmental investigation levels (EIL) for Public Open Space (POS) and below
health investigation levels (HIL) for Residential land uses.

Groundwater was encountered within 1 m of the surface. Laboratory analysis of groundwater samples
indicated acidity of 12 mg/L CaCOs and alkalinity of 340 mg/L CaCOs. The sulfate to chloride ratio was
less than 0.5, with values between 0.055 and 0.11. These results indicate well buffered waters with a very
high alkalinity, with have adequate buffering to maintain an acceptable pH level in the future. The
laboratory analysis of groundwater samples showed no exceedance of DWER ASS criteria.

2.3 Hydrology

2.3.1 Surface water

The Lower Vasse River occurs within the Project Area which is categorised as both a Conservation
Category Wetland (CCW) and a Multiple Use Wetland (MUW) (Figure 3).

The CCW comprises riparian vegetation along the Lower Vasse River, including parkland cleared
vegetation on the northern foreshore, with the MUW comprising planted vegetation on the southern
foreshore and within Rotary Park (see Section 2.4.2 for vegetation types).

The hydrology of the Lower Vasse River is artificially controlled. Upstream flows into the Lower Vasse
River flows managed through the Vasse Diversion Drain penstock, which diverts nutrient rich first flush and
flood flows away from the river. A weir near the Old Butter Factory downstream of the Project Area retains
water in the river during the summer and autumn period. The Lower Vasse River has been dredged in the
past and now intersects groundwater during the summer and autumn. Water quality in the river is poor,
with high nutrient levels and annual Blue-Green Algal blooms.

The CoB is coordinating implementation of projects to improve water quality and long-term management of
the Lower Vasse River, including nutrient reduction trials and upgrading of urban stormwater and drains.
Options considered include dredging nutrient rich sediments and infilling to raise the river bed to its natural
level to create ephemeral water conditions or a series of pools during summer and autumn rather than the
current extended lake-like condition (G. Simpson, [City of Busselton] 2017, pers. comm. 6 September).

The Lower Vasse River has been identified as exceeding criteria for both phosphorous and nitrogen and
contributing a disproportionately large share of the nutrient load to the Vasse-Wonnerup Wetlands given its
small catchment size (GoWA 2010).

2.3.2 Groundwater

As discussed earlier, groundwater was encountered at depths of approximately 1 mbgl at locations close
to the Vass River.

The Project will involve a small scale of excavation (up to 2 mbgl and 500 m? total volume) and dewatering
for landside construction. In addition, the Project will require construction of coffer dams on the north and
south bank to enable construction of bridge abutments. River water will be pumped out of the coffer dams
and dewatering undertaken to maintain dry conditions during abutment construction. If required,
dewatering for construction will be subject to a Section 5C Licence under the Rights in Irrigation and Water
Act 1914 (RIWI Act).

CIB16605.02 ROO1 Rev 0
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Causeway Bridge Duplication Project

24 Vegetation and flora

241 Regional vegetation

Vegetation occurring within the Busselton area was initially mapped at a broad scale (1:250 000)
association level by Beard during the 1970s. This dataset has formed the basis of several regional
mapping systems, including physiographic regions defined by Beard (1981); the biogeographical region
dataset (Interim Biogeographic Regionalisation for Australia, IBRA) for Western Australia (DEE 2017) and
Regional Forest agreement mapping (Mattiske and Havel [1998]).

Native vegetation in the Project Area has been mapped as the Vasse vegetation complex by Heddle et al
1980 as updated by Webb et al. 2016 (referred to as the Swan Coastal Plain dataset), which reflects the
extent of Pre-European coastal saltmarsh and Melaleuca woodland south of Vasse River. Vegetation on
the northern and southern Vasse River foreshore has been modified and now includes planted ‘parkland
cleared’ Peppermint trees (Agonis flexuosa), Flooded Gum (Eucalyptus rudis) and Melaleuca species.
Pre-European vegetation extent indicates vegetation representing the Quindalup vegetation complex
occurred in the northern part of the Proposed Clearing Area; however, this area currently does not contain
any native vegetation.

The total native vegetation (planted and remnant) within the Project Area represents approximately 0.01%
of the current extent (4924 ha) of the Vasse vegetation complex. The current extent of the complex
represents approximately 31% of the estimated pre-European extent (15 692 ha) (Table 2).

Table 2: Pre-European and current extent of vegetation complexes occurring in the Project Area.

Pre- Amount % Pre-European
Current % proposed to extent in IUCN 1-1IV
Beard (1990) Scale European h - be cl df h f
extent (ha) extent (ha) remaining e cleared for (proportion of pre-
project (ha) European extent)
Vasse State of 15,692 4,924 31.38 0.98 8.38
Complex Western
Australia
Quindalup State of 54,574 33,079 60.61 0.00 13.06
Complex Western
Australia
24.2 On-site vegetation

A Reconnaissance Level Survey was conducted within the Project Area by Ecosystems Solutions in 2017
which identified three vegetation types (Ecosystem Solutions 2017) present below in Table 3 and
illustrated in Figure 4.

Table 3: Vegetation types

Area (ha) Percentage
Vegetation Type Description within of the
Project area | Project area
Agonis woodland Agonis flexuosa low woodland over *Cynodon dactylon 0.06 1.47
VT1 grassland (managed)
Eucalypt woodland | Low Woodland of Eucalyptus rudis, Melaleuca 0.01 0.23
VT2 rhaphiophylla, M. preissii and A. flexuosa, Open sedgeland
of Lepidosperma gladiatum, J. pallidus and J kraussii, with
incursions of managed grasses
Salt marsh Salicornia quinquefolia, Tecticornia indica subsp. bidens 0.01 0.23
VT3 and Salicornia blackiana low samphire shrubland
Salt marsh Carex divisa closed sedgeland over *Stenotaphrum 0.41 9.12
(degraded) secundatum low open grassland
VT3 (d)
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Area (ha) Percentage
Vegetation Type Description within of the
Project area | Project area
Planted 0.49 11.17
Vegetation
Cleared (CL) 3.39 77.22
Open Water (OW) 0.02 0.56
TOTALS 4.39 100

Mature Peppermint trees (Agonis flexuosa) were identified within the area surveyed, this species is
important habitat for the threatened Western Ringtail Possum (Pseudocheirus occidentalis). In total two
mature Peppermint trees are located within the Project Area with VT1 (Figure 4); in addition to the mature
trees, several juvenile Peppermint trees were also observed within the Project Area; however, these are
considered to have limited habitat value for Western Ringtail Possum.

Vegetation condition

Vegetation within the Proposed Clearing Area is largely disturbed and ranges from good to completely
degraded condition based on the Keighery (1994) rating scale. Table 4 below demonstrates proportion of
each vegetation type within the Project Area. Vegetation condition is depicted in Figure 5 and listed in
Table 4. Of the 0.98 ha of native vegetation, 0.54 ha is Completely Degraded, 0.42 is Degraded,0.01 ha is
Good to Degraded and the remaining 0.01 ha is very good.

Table 4: Vegetation condition surveyed in Project Area

Area (ha) Percentage of
Vegetation Condition within Project Project Area
Area
Very good 0.01 0.23
Good to Degraded 0.01 0.23
Degraded 0.40 9.11
Completely Degraded 3.97 90.43
and OW
Total 4.39 100

Conservation significant vegetation

Threatened ecological communities and priority ecological communities

Threatened ecological community (TEC) is defined under the EP Act as an ecological community listed,
designated or declared under a written law or a law of the Australian Government as Threatened,
Endangered or Vulnerable. There are four State categories of TECs (DEC 2010):

e presumed totally destroyed (PD)
e critically endangered (CR)

e endangered (EN)

e vulnerable (VU).

Ecological communities identified as Threatened, but not listed as TECs, are classified as Priority
Ecological Communities (PECs). These communities are under threat, but there is insufficient information
available concerning their distribution to make a proper evaluation of their conservation status. DBCA
categorises PECs according to their conservation priority, using five categories, P1 (highest conservation
significance) to P5 (lowest conservation significance), to denote the conservation priority status of such
ecological communities.

As detailed in the Desktop Survey (Ecosystem Solutions 2017), two TECs and one PEC were identified
within 5 km of the Survey area. One TEC overlapped with the Project Area (Table 5).
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Causeway Bridge Duplication Project

Table 5: Mapped TECs and PECs identified within the Project Area

Community name Listing under WC Act Listing under EPBC Act
Subtropical and Temperate Coastal P3 (DBCA) Vulnerable
Saltmarsh

A Reconnaissance Level Survey identified that this TEC does not occur with the Project Area (Ecosystem
Solutions 2017). Based on the results of the Reconnaissance Level Survey, the Project Area is not
expected to contain this TEC (Ecosystem Solutions 2017).

Flora

A search of the NatureMap database and the EPBC Act Protected Matters Search Tool (PMST) was
undertaken as part of Ecosystem Solutions 2017 assessment of the Project Area (Ecosystem Solutions
2017), to identify conservation significant flora species with the potential to occur within 5 km of the Project
Area.

The database searches identified a combined total of 40 conservation significant (17 PMST and 23
NatureMap) species to potential occur within 5 km of the Project Area. An assessment of these species
likelihood of occurrence based on their preferred habitat is provided in Appendix 3.

As stated earlier, Ecosystem Solutions conducted a Desktop and Reconnaissance Levey Survey of the
Project Area in August 2017, the results of the survey identified seven native vascular plant taxa from three
plant families as well as six exotic taxa from five different families were recorded within the Project Area.
Only one Declared Plant species pursuant to section 22 of the BAM Act was recorded within the Project
Area *Zantedeschia aethiopica listed under c3 for all areas of Western Australia.

No Threatened flora species as listed under section 178 of the EPBC Act or pursuant to Schedule 1 of the
WC Act and as listed by DBCA (2017) were recorded within the Project Area; additionally, no Priority flora
species as listed by Western Australian Herbarium (1998).

243 Introduced species and pests

A total of six introduced (exotic) taxa were recorded within the Project Area. Only one of these species are
a Declared Plant species in Western Australia pursuant to section 22 of the Biosecurity and Agriculture
Management Act 2007 (BAM Act) according to the Western Australian Department of Agriculture and Food
(DAFWA 2017):

e Zantedeschia aethiopica.

This species is listed as category 3 (c3) for all areas of Western Australia. This requires the infested area
to be managed in such a way that alleviates the impact, reduces the number or distribution or prevents or
contains the spread of the declared pest in the surrounding area. It also requires that any person
conducting an activity on the land is aware that measures are required to be taken to control the declared
pest.

2.5 Fauna

251 Conservation significant fauna

Searches for Fauna of the EPBC Act PMST and NatureMap database were undertaken as part of
Ecosystem Solutions 2017 assessment of the Project Area (Ecosystem Solutions 2017), which included a
5 km buffer of the Proposed Clearing Area to determine the likelihood of any Threatened or Priority fauna
species occurring. A list of the species identified in the database searches, habitat requirements and their
likelihood of occurrence is summarised in Appendix 4.

A Level 1 Fauna Survey was undertaken by Ecosystem Solutions in August 2017 (Appendix 2) to identify
fauna of conservation significance, including threatened and priority species or migratory species listed
and protected under Commonwealth and Western Australian legislation.
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The Level 1 Survey included a desktop assessment, which identified potential conservation significant
fauna as the Western Ringtail Possum (WRP) (Pseudocheirus occidentalis), endangered Black Cockatoo
species, and migratory waterbirds. The Survey included field surveys for these species comprising:

o day time visual inspection of the Project Area and adjoining areas for signs of fauna (e.g. scats,
diggings, dreys, nests, burrows, feeding signs)

e hollow bearing trees suitable for Black Cockatoos

o direct observations of terrestrial vertebrate fauna and signs

e a 20-minute bird survey including observation and recording of waterbirds
e two non-consecutive, night time spotlight surveys

e two pre-dawn and two dusk surveys to determine Black Cockatoo activity.

Western Ringtail Possum

Busselton forms part of the Core Habitat for the Western Ringtail Possum (Pseudocheirus occidentalis) as
defined by the Australian Government, with land to the south comprising Primary Corridors. The Project
Area lies across and in the vicinity of stands of Peppermint trees (Agonis flexuosa) which comprise habitat
for the species. Peppermint trees on the northern foreshore include mature, remnant vegetation, with
Peppermint trees south of the river comprising planted roadside and parkland vegetation along Causeway
Road and Rotary Park.

The day time survey identified two areas of WRP scats and one drey within or adjacent the Project Area.
The Peppermint trees in this area are mature and have potential gaps or hollows in their lees which would
provide WRP habitat.

During the nocturnal surveys, no WRP were observed within or adjacent to the Project Area, however
WRP were observed along the Lower Vasse River approximately 200 m downstream of the Project Area.

The Project Area lies over the WRP Core Habitat Area defined under the EPBC Act Significant Impact
Guidelines (DEWHA 2009) and the Swan Coastal Plain management zone defined in the WRP Recovery
Plan (Department of Parks and Wildlife 2017). Due to the contiguous canopy of the Peppermint trees and
proximity to the Vasse River (which would promote good vegetation condition in summer and autumn), the
vegetation of VT1 on the north bank of the Vasse River is expected to support a fauna corridor for the
WRP (K. Williams [DBCA] 2017, pers. comm. 17 October). Peppermint trees along VT1 can provide
higher quality food over the critical late summer-autumn period when WRP would otherwise be forced onto
a very low protein diet (Shedley and Williams 2014).

To replace lost habitat trees, revegetation will be undertaken through planting of at least two Peppermint
trees for every mature tree cleared (at least four Peppermint trees). The Peppermint trees will be planted
preferably along, and no more than 100 m from, the Lower Vasse River and Vasse River Delta Wetlands
to provide replacement habitat for the local WRP populations. Planted roadside and parkland Peppermints
will be replanted within the Project Area along roadside or parkland areas.

Black cockatoos

The field survey (Ecosystem Solutions 2017) identified tree species known to provide food and potential
roosting sites for black cockatoo species (e.g. Flooded Gums — E. rudis), however, there were no signs of
foraging, feeding or roosting on or nearby the trees. There were no trees identified as suitable for Black
Cockatoo nesting (i.e. there were no hollows) within the Project Area, nor were any Black Cockatoos seen
or heard during either of the dawn or dusk surveys.

The Level 1 survey concluded that the Project Area does not comprise significant Black Cockatoo habitat
(Ecosystem Solutions 2017). The survey conducted in August 2017 (reconnaissance survey) assessed
the potential for impacts based on guidance by the Australian Government (DSEWPaC 2011) and
concluded that the Project poses a low risk of significant impacts to Black Cockatoos (Ecosystem Solutions
2017, Appendix 2).
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Waterbirds

Desktop assessment identified eight migratory bird species as known to occur or potentially occurring in
the vicinity of the Project Area. The Project Area occurs approximately 300 to 400 m upstream of the
Vasse River Delta Wetlands, an area of known habitat for migratory waterbirds.

The field survey did not observe any listed migratory birds on the Lower Vasse River within or adjacent to
the Project Area. The Lower Vasse River may potentially be used by migratory waterbirds on an
occasional or opportunistic basis. DBCA database records include the Eastern Great Egret (Ardea
modesta) and Glossy lbis (Plegadis falcinellus) in the Lower Vasse River and wetlands within 5 km of the
Project Area.

The Project will result in clearing of riparian vegetation, which will marginally reduce the habitat for
migratory waterbirds that may occasionally or opportunistically use these areas. Accordingly, the clearing
of native vegetation is not expected to pose a significant impact to migratory species.

Higher value waterbird habitats lie approximately 300 to 400 m downstream of Project Area, in the Vasse
River Delta Wetlands downstream of the Old Butter Factory (Figure 6) which retains water throughout the
summer and autumn, as well as the Vasse Estuary further downstream. DWER release salt water from
the surge barrier into the Vasse Estuary to maintain water levels in the summer, however, this water is at
too low an elevation to reach the Lower Vasse River adjacent to the Project Area (Strategen 2017).

Without implementation of construction controls and design measures the Project is likely to have adverse
impacts on water quality downstream, which has the potential to impact the Vasse River Delta Wetlands
and migratory waterbird habitat.

The following mitigation measures are proposed to manage potential impacts on waterbirds:

o the CEMP (Appendix 5) includes spill response procedures and erosion/sediment controls (e.g.
silt fences/curtains) to prevent water quality impacts on the Lower Vasse River and Vasse River
Delta Wetlands

e ASS and (if present) MBO will be managed through implementation of approved management
plans to prevent water quality impacts to waterbird habitat

o the upgraded road and bridge will drain away from the Vasse River and into biofiltration gardens
that will treat and infiltrate stormwater and capture spills if these occur on the road and bridge

o the river banks below the bridge will be thickly vegetated with Sword Sedge to minimise erosion
and scour.

2.5.2 Surrounding reserves

The Project Area lies over the Lower Vasse River and adjacent to the western fringe of the Vasse River
Delta Wetlands that form the geomorphic interface between the river and the Vasse Estuary downstream.

Busselton forms part of the Core Habitat for the Western Ringtail Possum (Pseudocheirus occidentalis) as
defined by the Australian Government, with land to the south comprising Primary Corridors. The Project
Area lies across and near stands of Peppermint trees (Agonis flexuosa) which comprise habitat and a
corridor for the species.

Recreational areas in the vicinity of the Project Area include the Lower Vasse River foreshore utilised as
Public Open Space; comprising Arthur and Norah Breeden Park on the north bank and Rotary Park on the
south bank. The two parks are connected by footpaths that connect with the Causeway Bridge and
footbridge, which form part of the Vasse River Trail section of the City of Busselton Wetland Walks and
Trails.
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Causeway Bridge Duplication Project

Key environmental reserves close to the Project Area include (see Figure 6):

o Vasse-Wonnerup Wetlands Ramsar site approximately 1 km to the east, a significant habitat for
waterbirds including migratory birds

e Unclassified Nature Reserve (R 49385) and A Class Nature Reserve (R 50017) approximately
540 m and 840 m respectively to the east, within the Vasse River Delta Wetlands

e Unclassified Nature Reserve (R 48837) approximately 640m to the west

e Vasse River and New River, of which portions are mapped as a conservation category wetland
and listed in the Directory of Important Wetlands of Australia.
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Causeway Bridge Duplication Project

3. Assessment against the ten clearing principles

An assessment of the proposed clearing against the ten clearing principles outlined in Schedule 5 of the
EP Act is provided in Table 6. This assessment demonstrates that the proposed removal of 0.98 ha of
native vegetation is not at variance with the any of the clearing principles. On this basis, the City

anticipates that the proposed clearing of 0.98 ha of native vegetation can occur.

Table 6: Assessment against the ten clearing principles

Principle

Assessment

Conclusion

Native vegetation
should not be cleared
if it comprises a high
level of biological
diversity.

Native vegetation
should not be cleared
if it comprises the
whole or a part of, or
is necessary for the
maintenance of, a
significant habitat for
fauna indigenous to
Western Australia.

The Project Area contains the following vegetation types:

e VVT1 0.06 ha Low Woodland of A. flexuosa, over
sedgeland of Juncus spp. on river with managed grasses

e VT2 0.01 ha Low Woodland of Eucalyptus rudis,
Melaleuca rhaphiophylla, M. preissii and A. flexuosa,
Open sedgeland of Lepidosperma gladiatum, J. pallidus
and J kraussii, with incursions of managed grasses

e VT3 0.01 ha Salicornia quinquefolia, Tecticornia indica
subsp. bidens and Salicornia blackiana low samphire
shrubland

e VT3 (d) 0.41 ha Carex divisa closed sedgeland over
*Stenotaphrum secundatum low open grassland

¢ Planted vegetation 0.49 ha.

All vegetation types host native vegetation which together
make up 0.98 ha or 22.26% of the Project Area. Clearing of
the 0.98 ha of native vegetation which is well represented
locally and regionally will not characterise a significant
impact to any vegetation types.

The vegetation associations to be cleared all comprise over
30% of the pre-European extent; therefore, the proposed
clearance of 0.98 ha of this vegetation association is not
considered likely to significantly impact the function or
biological diversity of any of the vegetation associations.

No PECs, TECs or threatened flora were recorded within the
Proposed Clearing Area in the survey of the clearing area
(Ecosystem Solutions 2017).

Only one of the conservation significant species listed to
potentially occur within the Project Area was observed during
the fauna survey, the WRP which is listed as Critically
Endangered by the EPBC Act and the WA Act (Ecosystem
Solutions 2017). A further seven fauna species were
identified as either likely or highly likely to be present within
the clearing area based on observation data, the nature of
the vegetation present and the known range of those species
including the following:
o Forest Red-tailed Black-Cockatoo; Calyptorhynchus
banksii naso (EPBC Act Vulnerable; WC Act Vulnerable)

o Blue Billed Duck, Oxyura australis (WC Act Priority 4)

e Eastern Great Egret, Ardea modesta (International
Agreement)

e Long-toed Stint, Calidris subminuta (International
Agreement)

e Rainbow Bee-eater, Merops ornatus (International
Agreement)

e Common Greenshank, Tringa nebularia (International
Agreement)

e Peregrine Falcon, Falco peregrinus (International
Agreement).

Ecosystem Solutions (2017) conducted an assessment of
the clearing of native vegetation within the Project Area on
the local WRP populations observed in the fauna survey.
The assessment identified that the population that exists in
the Project Area has connectivity along the Vass River and

The proposed clearing is
not considered to be at
variance with this principle
as the clearing proposed
will not result in an impact
to the biological diversity of
the area.

Removal of vegetation
within the Proposed
Clearing Area, comprising
habitat for fauna species is
not considered to be at
variance with this principle.

The habitat proposed to be
removed is not considered
to be habitat critical for the
survival of any of the
conservation significant
species occurring or
potentially occurring in the
Clearing Area.

The Proposed Clearing
Area is located adjacent to
large areas of intact fauna
habitat associated with the
Vass River and adjacent
reserves.
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Principle

Assessment

Conclusion

Native vegetation
should not be cleared
if it includes, or is
necessary for the
continued existence
of, rare flora.

Native vegetation
should not be cleared
if it comprises the
whole or a part of, or
is necessary for the
maintenance of a
threatened ecological
community.

Native vegetation
should not be cleared
if it is significant as a
remnant of native
vegetation in an area
that has been
extensively cleared.

given the quality of the habitat, the population is unlikely to
be critical to the species survival. Any modification of the
habitat will need to consider maintaining the connectivity
across the area for this species (Ecosystem Solutions 2017).

Given the narrow width of the clearing to be conducted within
the Project Area, the occupancy range currently experienced
by this population is unlikely to decrease as a result of the
clearing activities; furthermore, given the linear nature of the
clearing and the small extent of habitat removal (two trees),
habitat fragmentation is unlikely to occur and connectivity
across the area for this species is considered likely to be
retained (Ecosystem Solutions 2017).

An assessment of the Black Cockatoo habitat located within
the Project Area was undertaken by Ecosystem Solutions as
part of the flora and fauna assessment (2017), which found
no evidence of trees within the Project Area being used for
breeding or foraging. In the report Ecosystem Solutions
noted “Trees may be used opportunistically but higher quality
nesting sites would be available within their large range,
away from urban development”. As such, the proposed
clearing will not result in the removal of potential breeding
trees.

In total, a maximum of approximately 0.01 ha of low to
moderate quality foraging habitat for Black Cockatoos will be
impacted by clearing activities within the Project Area. Due
to the relatively low quality of the habitat and the range of the
species, the clearing of 0.01 ha of foraging habitat will not
impact on the area of occupancy of the current population.

The Project Area is expected to be used only occasionally or
opportunistically by migratory waterbirds, which much higher
value habitat found 300-400 m downstream in the Vasse
River Delta Wetlands. Impacting a maximum of 0.98 ha of
marginal habitat for migratory species is not considered to be
a significant impact due to the presence of substantial
habitat of better quality vested in conservation reserves
nearby to the Project Area (Figure 6).

No rare or conservation significant flora were identified or
likely to occur within the Project Area.

The Proposed Clearing Area does not comprise of
vegetation that comprises part of, or is necessary for the
maintenance of, a TEC or PEC as neither TECs nor PECs
are known from or were recorded within the Project Area
during the survey.

A total of 0.98 ha of native vegetation is proposed to be
permanently cleared. All vegetation types recorded are well
represented locally and regionally and the loss of a total of
0.98 ha of native vegetation will not represent a significant
impact to any of the vegetation types. The vegetation
association to be cleared comprised over 30% of the pre-
European extent. The proposed clearance of 0.98 ha of this
vegetation association, given the presence of the vegetation
association within the regional area is not considered to be
significant.

Furthermore, significant areas of remnant vegetation vested
in conservation reserves surrounding the Proposed Clearing
Area are present (Figure 6).

Removal of vegetation
within the Proposed
Clearing Area is not
considered to be at
variance with this principle.

No TECs or PECs will be
impacted by the proposed
clearing or are known from
the area. The proposed
clearing is therefore not
considered to be at
variance with this principle.

Removal of vegetation
within the Proposed
Clearing Area is not
considered to be at
variance with this principle.
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Principle

Assessment

Conclusion

Native vegetation
should not be cleared
if it is growing in, or in
association with, an
environment
associated with a
watercourse or
wetland.

Native vegetation
should not be cleared
if the clearing of the
vegetation is likely to
cause appreciable
land degradation.

Native vegetation
should not be cleared
if the clearing of the
vegetation is likely to
have an impact on
the environmental
values of any
adjacent or nearby
conservation area.

Vegetation within the Project Area is growing in association
with a watercourse. The Project will result in minor clearing
of degraded vegetation on the north foreshore and planted
vegetation on the south foreshore, which are mapped as
CCW and MUW respectively.

Clearing of this vegetation has the potential to impact upon
water quality within the Vasse River. Potential impacts
include:

e increased turbidity

o the migration of metals through the water

e exposure of ASS (although a low risk)

e exposure of MBO

o lowering of the water quality

e aquatic fauna deaths

o loss of amenity (localised and downstream).

The Project will be undertaken subject to a CEMP to ensure
sediment controls and spill control measures are
implemented. ASS and MBO will be managed through an
approved management plan development in consultation
with DWER. Revegetation will occur within the footprint of
the new bridge along the shore line to provide bank stability,
minimise erosion and scour.

Prior to any disturbance of the river banks or bed, an
intensive translocation program for the Carters-Freshwater
Mussel, in accordance with a Regulation 15 licence from
DBCA, will be undertaken to mitigate the likelihood of
impacts. A translocation site will be selected upstream
where known suitable habitat exists and at sufficient distance
to avoid any adverse conditions that may arise form
construction works, such as elevated turbidity. Post
translocation the population will undergo continued
monitoring at the new site.

Based on the proposed mitigation measures for water quality
in the Lower Vasse River and downstream wetlands, and the
proposed translocation of Carters Freshwater Mussel during

construction, the Project is not expected to cause significant

impacts to the quality of groundwater and surface water.

The risk of land degradation from vegetation clearing is
extremely low given the limited land clearing occurring;
however, management measures has been implemented to
mitigate the impacts of the clearing within the Project Area
and further downstream within the waterway.

The major land degradation risk associated with vegetation
removal within the Proposed Clearing Area is water erosion.
Given that most of the 4.39 ha of the Project Area is cleared
or comprises non-native vegetation associated with a public
open space, the risk of water erosion is only short term and
the anticipated impacts are expected to be minimal.
Furthermore, given the relatively small clearing footprint
occurring within the larger Vass River area, any impacts that
may occur from vegetation clearing will be localised and will
not result in an impact to surrounding vegetated areas.

There are no conservation areas lying within or adjacent to
the Project Area, thus the Project will not result in direct or
edge impacts to conservation areas.

Conservation areas lie to the west and east of the Project
Area along the New River and Vasse River Delta Wetlands
(Figure 6) and are partially connected by riparian vegetation
along the Lower Vasse River. However, the riparian
vegetation is broken by the existing Causeway Bridge. The
Project will thus not result in removal of an ecological linkage
between conservation areas.

Removal of vegetation
within the Project Area is at
variance with this principle,
however the area of
clearing along the
foreshore will be very low
(0.02 ha) and impacts to
the Lower Vasse River will
be mitigated through use of
a CEMP.

Removal of vegetation
within the Proposed
Clearing Area is not
considered to be at
variance with this principle.

Removal of vegetation
within the Proposed
Clearing Area is not
considered to be at
variance with this principle.
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Principle

Assessment

Conclusion

Native vegetation
should not be cleared
if the clearing of the
vegetation is likely to
cause deterioration in
the quality of surface
or underground
water.

Native vegetation
should not be cleared
if clearing the
vegetation is likely to
cause, or exacerbate,
the incidence of
flooding.

The clearing to be conducted along the bank of the Vasse
River will be minimal and in an already degraded area
(Figure 5). The Project will be undertaken in accordance
with a CEMP which will impose measures designed to
minimise the deterioration of the water course outside the
Project Area; furthermore, any impact to water quality as a
result of the project is expected to be highly localised and
short in duration, as the Project Area along the Vasse River
bank will be rehabilitated and re-vegetated upon the
completion of the construction portion of the Project.

Major disturbance or interruption to the surface run-off and
natural drainage patterns resulting in downstream
contamination of public aquatic ecosystems is considered
unlikely.

Based on the above, clearing of vegetation for the Project
may cause localised deterioration in the quality of surface
water or underground water over the duration of the
construction; however, major deterioration in the surface and
groundwater water quality, both regionally and over the long
term are not considered to be significant.

The Project Area occurs adjacent to the Lower Vasse River.
The Proposed Clearing Area is very small and mostly
comprises planted vegetation within roadside and parkland
areas.

The clearing is therefore highly unlikely to substantially
increase runoff of the risk of flooding in the area.

Clearing of vegetation is
not expected to cause any
deterioration in the quality
of surface or underground
water as the Project will not
be undertaken near
wetlands or drainage
channels, therefore the
Proposed clearing is not
considered to be at
variance with this principle.

Removal of vegetation
within the Proposed
Clearing Area is not
considered to be at
variance with this principle
as the vegetation clearing
proposed will not cause or
exacerbate the incidence of
flooding.

CIB16605.02 ROO1 Rev 0
14-Sep-18

20

tgtrategen



Causeway Bridge Duplication Project

4, Environmental approval and management

4.1 Environmental approvals
The key approval required to support the proposed clearing is a NVCP under Section 51 E of the EP Act.

The City is referring the Project to the Commonwealth Department of the Environment and Energy (DEE)
under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act). The referral is
being made due to the proposed clearing of two mature Peppermint trees on the northern foreshore, which
may be considered part of a remnant patch greater than 0.5 ha in size and thus represent a potential
significant impact to Western Ringtail Possum (Pseudocheirus occidentalis) under the Commonwealth’s
significant impact guidelines for the WRP. In addition, construction works on Causeway Rd bridge will
require mitigation and relocation of Carters Freshwater Mussel (Westralunio carteri), which is listed as
vulnerable under the EPBC Act. The City expect that the Project, subject to the proposed mitigation
measures, will be deemed a non-controlled action.

The City is required to submit a Regulation 15 Licence under the Wildlife Conservation Regulations 1970
to translocate Carters Freshwater Mussel. The Regulation 15 Licence will be subject to a Management
Plan for the translocation.

The City has undertaken Aboriginal heritage survey for the Project, which found no Aboriginal heritage
sites present within or nearby the Project Area. Accordingly, no Section 18 consent is required under the
Aboriginal Heritage Act 1972.

If required, a Section 5C Licence will be sought for construction dewatering under the RIWI Act.

4.2 Environmental management

To replace lost habitat trees, revegetation will be undertaken through planting of at least two Peppermint
trees for every mature tree cleared. The Peppermint trees will be planted preferably along, and no more
than 100 m from, the Lower Vasse River to provide replacement habitat for the local WRP populations.
Cleared planted roadside and parkland vegetation will be replanted within roadside and parkland areas in
the Project Area.

The City has developed a Construction and Environmental Management Plan (CEMP) for the Project. The
CEMP was developed in accordance with Instructions on how to prepare Environmental Protection Act
1986 Part IV Environmental Management Plans

A copy of the CEMP is provided in Appendix 5.

The City will prepare an Acid Sulfate Soil and Dewatering Management Plan (ASSDMP) in accordance
with DWER guidelines and for DWER review prior to construction commencing.
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Executive Summary

Executive Summary

City of Busselton is considering various options to improve the local roads in and around Busselton’s urban
area; known as Strategic Network Corridors project, which includes planning road upgrades for four (4)
different initiatives. Two (2) of the proposed linkages, Eastern Link and Causeway Road “the project”
involve river crossings in areas which were considered to potentially contain acid sulphate soils.

The objective of the acid sulfate soil (ASS) Investigation report is to determine the nature and extent of the
ASS risk to the project. This report incorporates observations and results collected during related field
investigations conducted by Strategen in July 2017 and identifies:

e the presence, nature, magnitude and extent of ASS at the site
e assess if ASS will be disturbed by either excavation or dewatering activities on the site
e baseline groundwater quality at the site.

Results

The results indicate that ASS is present below the water table on the site. The liming rates have been
based on the SCr values, in accordance with Department of Water and Environmental Regulation (DWER)
guidance (DWER 2015b). The maximum liming rate is consequently 82 kg/tonne for EL-N 4-4.5 (Eastern
Link north bank at 4-4.5 metres below ground level). Groundwater quality on the site did not indicate that
acidification of potential acid sulfate soil (PASS) was currently occurring on the site.

Recommendations

The results indicate that the majority of natural soils sampled during the investigation are PASS and should
be treated in accordance with DWER (2015b) guidance. As such the following management actions are
recommended:

1. If ground disturbing or dewatering activities are required to construct the two (2) bridges an Acid
Sulfate Soil and Dewatering Plan (ASSDMP) should be developed and approved by DWER prior to
those construction activities taking place at the sites.

2. Because of the presence of ASS and the environmentally sensitive location of the works, the
ASSDMP should recommend the use of lime dosing of excavated soil on the site.

3.  Groundwater in the vicinity of the site appears to be well buffered. The need for treatment of any
dewatering effluent will be considered as part of the ASSDMP depending on the volume and intended
discharge methods for dewatering effluent.

An ASSDMP will be prepared when the construction methods and extent of excavation and dewatering
bridges are confirmed.
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1. Introduction

11 Background

City of Busselton is considering various options to improve the local roads in and around Busselton’s urban
area; known as Strategic Network Corridors project, which includes planning road upgrades for four (4)
different initiatives. These initiatives comprise 13 parts, of which six (6) have been identified in Table 1 as
requiring environmental approvals.

Table 1: Strategic Network Corridors identified as requiring environmental approvals

Initiative Part Item Name

iii) A Eastern Link
ii)
if)
ii)
iii)

i), (i)

Causeway Bridge Duplication
Strelly-Barlee-West Street Route
Strelly-Barlee-West Street Duplication
Fairway Drive Duplication

a A b WO MNMD D

(
(
(
(
(
(

mm o O W

Ford Road ‘Transport Corridor’ Option

Ford Road ‘Existing Reserve, Low Level’ Option

Strategen were engaged to undertake preliminary environmental approvals for Initiative 2 (ltems A and B)
of Table 1; Eastern Link and Causeway Road known herein as “the project”. In May 2017, Strategen
made recommendations in an Environmental Issues Report (Strategen 2017) relating to the project
including preliminary acid sulfate soil (ASS) advice which assumed given that excavation/dewatering would
be required as part of duplicating the Causeway Road Bridge (CRB) and a new bridge as part of the
Eastern Link (‘Eastern Link Bridge’, ELB), an ASS Investigation was required to be undertaken to clarify
the extent of the issue. The proposed location of the two (2) bridges is presented in Figure 1:

e CRB: duplication of existing bridge, extending east and adjacent to existing bridge
e ELB: new bridge located east of existing footbridge and south of Cammilleri Street.

The ASS Investigation was subsequently undertaken by Strategen in July 2017, resulting in this ASS
Investigation Report for the project. Outcomes of this report and further discussion with CIB regarding
proposed construction methodology for the infrastructure improvements will determine if an ASS and
Dewatering Management Plan (ASSDMP) is required in accordance with Department of Water and
Environmental Regulation (DWER) ASS guidelines (2015a and 2015b).

It is noted that the Eastern Link initiative includes construction of a road embankment south of the bridge
linking to Causeway Road, however it is understood that this embankment will be constructed using
imported fill materials and no excavation or dewatering works will be required. Accordingly, the scope of
the ASS Investigation for Eastern Link was limited to the bridge footprint.

1.2 Acid sulfate soils

ASS conditions exist naturally in soils that contain iron sulfide or sulfide oxidation products. Although
typically benign when undisturbed in the natural environment anoxic state, the dewatering, excavation
and/or stockpiling of ASS that lies below the naturally occurring watertable may promote the oxidation of
these soils and the occurrence of adverse environmental impacts (DWER 2015a). When ASS are
oxidised, the iron sulfides can oxidise to produce sulfuric acid, iron precipitates and acidic groundwater
with elevated concentrations of dissolved metals such as aluminium, iron and arsenic.

CIB16605-01 RO02 Rev A

8-Jan-18 1 tgtrategen



Busselton Causeway Road and Eastern Link Bridges

ASS includes both ‘potential acid sulfate soils’ (PASS) and ‘actual acid sulfate soils’ (AASS). PASS
predominantly occur in areas prone to waterlogging including low-lying areas close to the coast,
waterways, estuaries and wetlands, in particular riverine, estuarine and coastal lowland areas including
mangroves, brackish lakes, tidal flats, salt marshes, saltpans, swamps and seasonally inundated plains.
PASS occur below the permanent water table and have not been exposed to air (i.e. oxygen). AASS will
occur close to the water table and contain iron sulfides or other sulfidic minerals that have previously
undergone some oxidation to produce sulfuric acid (DWER 2015a).
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2. Objectives and Scope

21 Objectives

The objective of the ASS Investigation is to determine the nature and extent of the ASS risk to the project.
The report incorporates observations and results collected during related field investigations conducted by
Strategen in July 2017 and assesses:

e the presence, nature, magnitude and extent of ASS at the site
e assess if ASS will be disturbed by either excavation or dewatering activities on the site
e baseline groundwater quality at the site.

2.2 Scope of Works

The project lies over areas of high to moderate risk of ASS due to the estuarine/riverine sediments (Figure
2). The ASS investigation for the project included both soil and groundwater investigations in accordance
with the DWER Identification and investigation of acid sulfate soils and acidic landscapes (DWER 2015a)

guideline with soil sampling occurring at a minimum of 0.25 m depth intervals where practicable.

221 Soil Sampling

1. Push core drilling of four (4) soil bores (EL-N, EL-S, CR-N & CR-S) with locations selected based on
potential areas of disturbance in relation to the preliminary moderate-high risk ASS mapping as
detailed in Figure 2.

2. Collection of soil samples at 0.25 to 0.5 m intervals to the base of each borehole and logging soil and
indicators of ASS as outlined by the Identification and investigation of acid sulfate soils and acidic
landscapes guideline (DWER 2015a) including:

e the presence of waterlogged soils and peaty soils

e evidence of sulfurous smells

e jarosite or extensive iron staining of the soll

e salttolerant, dead, dying or stunted vegetation

e scalded or bare low-lying areas of vegetation.

Pit depths were determined in consultation with CIB engineers and were as follows:

e EL-S:6m
e EL-N:6m
e CR-N:6m
e CR-S:5m.

CR-N and EL-N were converted to groundwater monitoring bores.

3. Analysis of 55 primary soil samples plus three (3) quality assurance/quality control [QA/QC] samples
for initial screening analysis of field pH (pHr) and field pH after oxidation with hydrogen peroxide
(pHrFox) by a National Association of Testing Authority (NATA) registered laboratory.

4.  Analysis of soil samples (including one (1) QA/QC sample) for heavy metals by a NATA accredited
laboratory for possible future requirements to assess leaching potential.

5. Analysis of nine (9) selected soil samples (plus one (1) QA/QC sample) for Suspension Peroxide
Oxidation Combined Acidity and Sulfur (SPOCAS) suite analysis based on initial field screening
results and lithology at a NATA accredited laboratory.

6. At EL-S and CR-S, the soil bores were converted into groundwater monitoring bores consistent with
the Minimum Construction Requirements for Water Bores in Australia (NUDLC 2011). This included
installation of screens, gravel pack and bentonite seal as shown in Appendix 2. Bores were
completed with steel risers and developed by pumping.

CIB16605-01 RO02 Rev A
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7. Groundwater monitoring bores were surveyed for bore coordinates, top of casing and ground level.

222 Groundwater Sampling

Groundwater sampling and analysis was undertaken with reference to the following documents:

1. Schedule B2 Guideline on Site Characterisation of NEPM 2013.

2. Standards Australia (1998) AS/NZS 5667.11:1998 Water Quality — Sampling. Guidance on Sampling
of Groundwaters.

3. Standards Australia (1998) AS/NZS 5667.1:1998 Water Quality — Sampling. Guidance on the Design
of Sampling Programs, Sampling Techniques and the Preservation and Handling of Samples.

4. US EPA (2010) Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of
Groundwater Samples from Monitoring Wells.

In accordance with above mentioned guidelines, groundwater sampling was implemented as follows:

1.  Sampling was undertaken of the two (2) monitoring bores at EL-N and CR-N. Purging will be
undertaken until the field parameters stabilise (generally +0.1 units for pH and +10% for EC and
temperature, plus £10% for redox and DO where possible) before a sample is collected.

2. A multi-parameter meter will be used to measure pH, electrical conductivity (EC), redox potential
(Eh), dissolved oxygen (DO) and temperature.

3.  Alow flow pump, with intake set just above the middle of the screened interval within the water
column, was used to extract water from the two (2) bores for other selected ASS groundwater
parameters; plus quality control samples including; one (1) duplicate (1 in 20) and one (1) field
blank.

4.  Field measurements were taken for total acidity and total alkalinity.
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3. Site identification and context

3.1 Location

The ASS Investigation targeted two (2) sites: Causeway Rd and Eastern Link (Items A and B as per Table
1). The sites are bound by:

e Causeway Road to the west

e Peel Terrace to the north

e Busselton Rotary Park entrance to the south
e wetlands to the east.

The sites are located alongside the Vasse River in Busselton, approximately 240 km southwest of Perth
Western Australia. Site identification details are provided in Table 2 and Table 3. Bores were located
approximately in the centreline of the bridge alignments. In the case of ELB, the southern side of the
bridge lies over a wetland area that was problematic to access and thus the southern bore EL-S was
located on the railway embankment immediately west of the proposed bridge location.

Table 2: Site identification details Causeway Rd

CR-N

Lot address (street number)
Common name of site
Current certificate of title
Land area

Current use

Local Government Authority
Current zoning

Proposed future use

230 Peel Terrace

Breeden Park
Volume3005/Folio985 Plan222226
0.34 Ha

Recreation

City of Busselton

Recreation

Recreation

CR-S

Lot address (street number)
Common name of site
Current certificate of title
Land area

42 Causeway Rd

Rotary Park

Volume1393/Folio754 Plan100013668
1.546 Ha

Current use Recreation
Local Government Authority City of Busselton
Current zoning Recreation
Proposed future use Recreation
CIB16605-01 R0O02 Rev A
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Table 3: Site identification details Eastern Link

EL-N

Lot address (street number)
Common name of site
Current certificate of title
Land area

Current use

Local Government Authority
Current zoning

Proposed future use

Lot 265 Peel Terrace
Breeden Park - Reserve 7443
Volume 3013/Folio791

0.09 Ha

Recreation

City of Busselton

Recreation

Recreation

EL-S

Lot address (street number)
Common name of site
Current certificate of title
Land area

Current use

Local Government Authority
Current zoning

Proposed future use

Peel Tce/ corner of Stanley Place
Rotary Park- Reserve 2237

Volume 3004/Folio 761 Plan 222226
1.1164Ha

Recreation

City of Busselton

Recreation

Recreation

Currently all land subject to this ASS investigation is vested within the City of Busselton.

3.2 Zoning

The site is currently zoned as Recreation under the City of Busselton Local Planning Scheme No. 21.

requirement for the bridge may require a change in land use.

3.3 Present land owner

The site is currently vested to the City of Busselton.

34 Surrounding land use

The

The site is on the entrance to the town centre of Busselton which is zoned as urban/residential. There is
an historic church (St Mary’s) adjacent to CR-N. The Busselton Museum is located to the west of EL-N
and is listed in the State Heritage Register. The land use west and south of Peel Terrace is residential

The land use north and east is primarily the greater estuarine system/reserves for recreation and
conservation purposes. The Vasse River itself feeds into the greater (Nationally significant) Vasse-
Wonnerup Wetlands system.

CIB16605-01 R0O02 Rev A
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4, Details of development

4.1 Proposed development

The project includes upgrading infrastructure into the city centre of Busselton, to reduce traffic congestion
at main entry and exit points including duplication of the existing Causeway Road Bridge and crossing/links
at Eastern Link Bridge detailed in Table 4.

Table 4: Proposed works

Name Proposed works Project footprint
Eastern Link New two (2) lane crossing linking Causeway Road to | Footprint takes into account potential for
Camilleri Street or Stanley Street including new crossing to move further east.

bridge over Vasse River and widening of existing
railway line embankment south of the river.
Option to relocate existing weir on Vasse River

adjacent to the Busselton Museum upstream to the
new bridge crossing.

Causeway Widening of existing bridge over Vasse River to four | Footprint consists of existing road reserve,
Bridge lanes and upgrade of Causeway Road. 50m wide area at river crossing and
Duplication potential design options at Causeway

Road / Queen Street intersection.

4.2 Proposed ground disturbing activities

The proposed bridge duplication(s) at Causeway Road and the Eastern Link sites may require excavation
and potentially dewatering in significant wetland/estuarine environment. Due to the environmental and
physical constraints of the project areas, bridge pylon foundations may require pile driving into the
sediments to minimise clearing and exposing/oxidising potential ASS soils. In terms of ASS management,
pile driving would be preferable as it requires less dewatering and disturbance. The method chosen will
depend on a number of factors including geotechnical, environmental and safety considerations. The
extent of excavation and dewatering required will be confirmed at the detailed design stage.

CIB16605-01 RO02 Rev A
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5. Site conditions and surrounding environment

5.1 Topography

The project area is located on the southern portion of the Swan Coastal Plain, which is characterised by a
low-lying coastal plain with undulating dunes at the coastal lakes/wetland systems, rising to older
geological formations in the east. Busselton is mapped at the Quindalup dune system, which is underlain
by Tamala Limestone.

The site is relatively flat and very low-lying with elevation across the site approximately 2 m Australian
Height Datum (m AHD). The lowest lying area is the Vasse River which would be the catchment for all
natural drainage/stormwater runoff for the surrounding reserves.

5.2 Geology and soils

521 Environmental geology

The main geological units for the area are presented in Table 5 and Figure 3.

Table 5: Site geology

Type Description Location on site
Made Ground This area has been built up with imported fill, Entire Rotary Park area including
likely overlying M6: estuarine origin silt. CR-S site — however the underlying
sediment is typical of M6: SIILT.
S13: CALCEREOUS SAND pale and olive-yellow, medium to coarse- Evident throughout both Causeway

grained, sub-angular quartz, moderately sorted, | Road and Eastern Link sites in
of residual origin modified by marine inundation. | upper layers as the dominant unit.

M6-Ms6: SILT Brownish grey calcareous, some fine sand and Underlying through both Causeway
shell debris with minor clay content of estuarine | Road and Eastern link in correlation
origin. to the Vasse River. Common at

depth for all bores.

Ms5: CALCEREOUS SILT Brown to mid-grey mottled blocky disseminated | NE portion of Eastern Link area.
fine sands of alluvial origin (hard when dry) —
shell fragments common.

5.2.2 Acid sulphate soils risk mapping

The project area is classified entirely as moderate to high ASS risk occurring within 3 m of natural soil
surface (Figure 2).

CIB16605-01 RO02 Rev A

8-Jan-18 12 tgtrategen



Legend Scale: 1:1,500 @ A3

) — w—w— Veters
ESlteBoundary 0 51 20 30 40 50

|:| Cadastre Coordinate System: GDA 1994 MGA Zone 50
Note: Position errors may occur in some areas

. Date: 4/10/2017
@  Groundwater Monitor Bore Author: ENVIRONMAPS

O  Soil Bore

Geology Source: Cadastre - Landgate, 2017
Orthophoto - NearMaps, 30.05.17

S13: CALCAREOUS SAND - white, medium grained, rounded quartz and shell debris, well sorted, of eolian origin. > A
Geology - DolR: Geological Survey of W.A,, 1999 [

M6: SILT - brownish grey, calcareous in part, soft, some fine sand and shell debris in places, minor clay content, of estuarine origin.

M5: CALCAREOUS SILT - dark greyish brown silts and minor clays, some organic matter, shells and shell fragments and limestone are locally common.
Water

Made ground

O
o
o
o
(o) &
wn
O
Sk
=
o
ey
El
©
IS
o
9
wv
a
©
IS
e
e
=k
f
A
®
v
&
ol
o
1)
=
o
£
‘@
2
wv
o
<
=
Z |
1 |
o«
>
pd
w
>
o]
e
[
2
©
[
o
o

Strategic Network Corridors — ASS Investigation

Geology
ENVIRONMENTAL

C:\GIS\Jobs\Strategen\CIB16605.01 - Strategic Network Corridors — ASS Investigation\Figures\CIB16605-01_R001_RevA_F03_171004.mxd




Busselton Causeway Road and Eastern Link Bridges

This page is intentionally blank

CIB16605-01 RO0O2 Rev A

8-Jan-18 14 tgtrategen



Busselton Causeway Road and Eastern Link Bridges

5.3 Surface water and wetlands

5.3.1 Surface water

The sites are dissected by the Vasse River which flows from west to east. The Vasse River discharges
into the Ramsar Listed conservation category Vasse-Wonnerup Wetland System. Water levels in the
Vasse River are controlled by a weir downstream of the sites and consequently the river is not tidal.

5.3.2 Wetlands

The environmental review identified wetlands of significance within the Project Footprints, including
Ramsar wetland sites, wetlands of national importance (Directory of Important Wetlands in Australia) and
other mapped geomorphic wetlands, including Conservation and Resource Enhancement wetlands.

Table 6 identifies three (3) wetlands within the Eastern Link and Causeway Road greater project footprints.
Figure 4 maps the wetlands noted in Table 6.

Table 6: Wetlands within the project footprint

Name Wetland

Eastern Link ¢ Nationally Important Wetland — Vasse-Wonnerup Wetland System
e Conservation Category (Estuary Waterbody)

e Multiple Use (Estuary Peripheral)

Causeway Bridge Duplication | e Nationally Important Wetland - Vasse-Wonnerup Wetland System
e Conservation Category (Estuary Waterbody)

e Multiple Use (Estuary Peripheral)

5.4 Groundwater

Depth, direction and rate of flow

Groundwater was encountered within 1 m of the surface, during groundwater investigations, in direct
correlation with the Vasse River water levels. The flow direction of groundwater in the vicinity of rivers is
typically in the direction of river flow, which in this case is easterly towards Wonnerup. It appears there is
between the groundwater level and the surface water level, therefore dewatering may be required for any
excavations or pile driving below 1m.

Highest beneficial use of groundwater

Department of Water's (DoW) online hydrogeological Atlas describes the site as being underlain by the
surficial sediments shallow aquifers. The superficial aquifer at the site consists of Quaternary surficial
sediments. The site lies outside the proclaimed areas for groundwater management and there are no P1,
P2 or P3 Public Drinking Water Source Areas (PDWSA) in the vicinity of the site (Landgate 2016).

Groundwater in the area is generally brackish, being around 3000—7000 mg/L Total Dissolved Solids
(TDS) as per the DWER online Perth Groundwater Map (assessed 9 August 2017). Groundwater is
therefore considered to be unsuitable for drinking or most non-potable uses. The highest beneficial use of
groundwater in the area is provision of environmental water requirements to the Vasse River and
associated wetlands, irrigation water and non-potable groundwater uses such as washing cars.
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6. Field quality assurance quality control (QA/QC)

Quality control sampling and testing ensures that the soil and groundwater data collected is appropriate,
representative and adequate for the purposes of the assessment. Quality control was practiced both in the
field and the laboratory.

In order to appropriately identify samples, the sampling containers were clearly labelled with a solvent free
permanent marker at the time of collection with the following details:

e job reference number

e unique sample identification, i.e. ‘'SB1 0.0-0.15’ or ‘MB1’

e date sample was taken

e initials of sampler

e type of sample preservation (if any).

6.1 Sample collection, storage, preservation and transportation

Disposable, single use nitrile gloves were worn when handling and collecting the samples. Clean, new
gloves were worn at each sample location. Reusable sampling equipment was decontaminated between
each sample site.

Samples were placed in the applicable acid washed and/or sterilised sample containers provided by the
laboratory. Sealed samples were kept cool via ice bricks in an insulated container (esky).

A chain of custody (CoC) form accompanied the samples during transport and delivery to the laboratory.
The forms were signed by each individual responsible for the samples including Strategen and laboratory
personnel. Sample receipt advice was obtained from the laboratory noting temperature and condition of
samples on delivery.

6.1.1 Chain of custody
The CoC forms which accompany samples during transport and delivery included the following
information:

e site identification and job reference number

e unique sample ID

e collection date

e name of sampler

e name of Project Manager

e requested analyses

e date and time and authorisation verifying release to the laboratory

e date and time and authorisation verifying acceptance from the laboratory.

The CoC was signed with the time and date recorded by each individual responsible for the relinquishment
and receipt of the samples. The laboratory retained the original CoC and a duplicate issued to Strategen
confirming arrival.

The receiving laboratories advice included the following information:
e condition in which the samples were received and appropriate container type

e cross checking information on sample IDs and CoC
e confirmation of preservation method.
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6.1.2 Calibration records

All field equipment was calibrated in accordance with the instrument’s manual. Records of calibration was
maintained for field equipment used during the investigation (Appendix 2).

6.1.3 Field quality control samples

Quality control samples were collected during the DSI program as follows.

Field duplicates

Duplicate samples — a replicate sample of the same soil matrix or groundwater (it should match the original
or primary sample). A duplicate sample was analysed at the same laboratory as the primary sample and it
allows an understanding of the heterogeneity of the soil and assessment of inter-laboratory precision.

Duplicate samples were collected at a minimum rate of one (1) per 20 primary samples per matrix
submitted for analysis. Three (3) for soil; DUP CR-S and DUP EL-S, and one (1) for groundwater QC(SN)-
1.

Field rinsates

A rinsate blank is a sample of water that has been used to rinse an item of sampling equipment to show
there is no potential for cross-contamination.

One (1) rinsate sample; QC(SN)-2was collected during the groundwater investigation program.
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7. Laboratory quality assurance quality control (QA/QC)

ARL Laboratories were engaged to perform all primary and duplicate sample analyses. ARL is a NATA
accredited laboratory.

Strategen requires that laboratories have a Quality Assurance System including a Quality Control and
Quality Assessment program that is endorsed by NATA. The laboratory should be able to demonstrate the
following (NEPC 2013c):

e freedom from contamination

e method accuracy and precision is reliably achieved

e conformance to the performance characteristics expected of the method
e confidence in the results produced.

The laboratory should be able to achieve the following criteria:

e relative percent differences (RPDs) between original and duplicate samples: <10 x PQL - no limit,
10-20 x PQL - 0-50%; >20 x PQL - 0-30%

e matrix spike and laboratory control samples: 70-130% for inorganics/metals, 60-140% for
organics, 70-140% for VOCs and 60-120% for phenols

e surrogates: 60-140% for general organics and 20-130% for VOCs and phenols
e method blanks to be at or below the nominated limits of detection.

The RPD calculation is used to normalise each pair of results to allow for better QA/QC data interpretation.
For those RPD values that exceed acceptable criteria data correlation is considered poor; however,
consideration needs to be given to sample homogeneity and the concentrations detected.

The laboratory is normally required to meet these criteria before reporting results to Strategen. In some
circumstances if the RPD% or the spike recovery rate exceed the relevant threshold, but the measured
concentrations are close to the detection limit and well below guideline concentrations, the laboratory may
not be required to re-analyse the sample. If the calculated RPD exceeds 30-50%, then the highest value
is used for assessment purposes.

The laboratory used has a QA/QC program that is endorsed by NATA and meets the following criteria:
e all recovery rates to be between 75% and 125%
e RPD values between original and duplicate samples to range between 0-50%.

If the RPD is greater than 30% (organics) to 50% (inorganics), the higher value is used for evaluation
purposes.

The RPD calculation was used to normalise each pair of results to allow for better QA/QC data
interpretation. For those RPD values which exceed a generally acceptable 30-50% data correlation is
considered poor, however, consideration needs to be given to sample homogeneity and the concentrations
detected.

Analytical data validation is the process of assessing whether data comply with method requirements and
project specifications. The objective of this process is to ensure that data of known and predetermined
quality are reported, and identify if the data can be used to fulfil the overall project objectives.
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8. QA/QC data evaluation

8.1 Field QA/QC results

Quality control sampling consisted of the collection of duplicate samples at a rate of one (1) per twenty
samples. The RPD between the primary and duplicate sample was calculated for seven (7) pHr/ pHrox
samples including 1 SPOCAS suite.

8.11 Soil samples
The QA/QC results for soils are presented in Appendix 5.

All RPD values were below 30% with the exception of TPA and TSA, nickel and zinc, which indicates
appropriate QA/QC procedures were effective. The TPA and TSA for CR-N 2-2.5 and its duplicate had an
RPD of 78%, possibly due to sample heterogeneity. The nickel and zinc results for CR-N 2-2.5 were
below five (5) times the limit or reporting, and consequently the high RPDs are considered acceptable.

The duplicates for metals did not meet the RPD requirements with an RPD of 67% for nickel and zinc. As
both analytes were less than five (5) times the limit of reporting, this was considered acceptable.

8.1.2 Groundwater samples
The QA/QC results for groundwater are presented in Appendix 6.

For the primary/duplicate sample set all RPD values were below 30%, indicating suitable QA/QC
measures were undertaken.

8.2 Laboratory QA/QC results

Laboratory QA/QC results are provided in the laboratory documentation in Appendix 7 (soils) and
Appendix 8 (groundwater).
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9. Basis for adoption of assessment criteria

9.1 ASS criteria for soils

The Identification and Investigation of Acid Sulfate Soils and Acidic Landscapes guideline (DWER 2015a)
established action criteria for the assessment of environmental risk of ASS. The action criteria are based
on the net acidity excluding ANC which is the sum of existing and potential acidity calculated as equivalent
sulfur (e.g. s-TAA + Spos in %S units).

As clay content tends to influence the soil’s natural buffering capacity, the action criteria are grouped by
three (3) broad categories — coarse, medium, and fine. The criteria are used to determine when
disturbance of ASS will require treatment and management. If the proposed construction requires
disturbance of less than 1000 t of material, the guidelines (DWER 2015a) define the following equivalent
acidities for the three (3) broad soil categories to be used as the action criteria in this assessment:

e .03 %S for coarse texture sands to loamy sands
e (.06 %S for medium texture sandy loams to light clays
e 0.1 %S for fine texture medium to heavy clays and silty clays.

If the proposed construction requires the disturbance of greater than 1000 t of material, the guidelines
(DWER 2015a) define an equivalent acidity of 0.03 %S to be used as the action criteria in this assessment.

In addition to the action criteria, the guidelines (DWER 2015a) define indicator pH values for pHr and
pHrox to assist in characterising likely acid generating soils. The pH indicator values are defined as:

e pHr <4 pH units oxidation of sulfides probably occurred in the past, indicates presence of AASS
e pHrox <3 pH units and a significant reaction rate — strongly indicates PASS

e a significantly lower pHrox value than the pHr value is used as an indicative trigger value in this
assessment, i.e. pHr — pHrox>1.0 pH unit.

9.11 Heavy metals

Samples analysed for heavy metals will not be assessed against specific investigation criteria; rather the
levels will indicate the potential for metals to be leached into groundwater under acidic conditions.

9.2 ASS criteria for groundwater

The vulnerability of groundwater to acidification was assessed by comparison of analytical results to
guideline values (DWER 2015a). The following indicator values are used to assess whether groundwater
is being affected by the oxidation of sulfides:

e pH less than 5 pH units

e a chloride/sulfate ratio of less than 2

e an alkalinity/sulfate ratio of less than 5

e a soluble aluminium concentration of greater than 1 mg/L.

9.2.1 Groundwater assessment criteria — fresh waters

The groundwater quality was assessed against the Groundwater Investigation Levels for ‘fresh waters’ as
specified in the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and
ARMCANZ 2000) and outlined in Table 7.
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Table 7: Groundwater assessment criteria — fresh waters

Analyte Fresh Waters - Groundwater Investigation Levels
pH 6.5-8.5

Chloride N

Sulfate R

Aluminium (Al) (pH 6.5)
Arsenic (As)

55 ug/L
24 pg/L as As(lll)
13 ug/L as As(V)

Cadmium (Cd) 0.2 ug/L
Chromium (Cr) (VI) 1 pg/L
Iron (Fe) -
Manganese (Mn) 1900 pg/L
Nickel (Ni) 11 pg/L
Selenium (Se) 5 pg/L
Zinc (Zn) 8 pg/L
Total Nitrogen 2000 pg/L
Total Nitrogen 200 pg/L
Ammonia as N 900 pg/L
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10. Results

10.1  Soil sample results

Tables of the soil results are presented in Appendix 5. Corresponding Chains of Custody (CoCs),
laboratory Certificates of Analysis (CoAs) and Quality Control Interpretive Reports for soil analyses are
provided in Appendix 7.

10.1.1  Soil profile

Four (4) soil bores were drilled during fieldwork: CR-N, CR-S, EL-N and EL-S, with the northern sites (EL-
N and CR-S) being converted to groundwater bores. The bore logs are included in Appendix 2 and have
been used along with site observations to summarise soil profile characteristics as follows:

e soil bore depths for the four (4) ASS bores were drilled to a target depth of 6mbgl, with EL-S
posing an exception due to refusal on hard material at 5mbgl|

e all soil profiles consisted predominantly of sand, varying from black to grey to red and brown to
yellow

e at EL-S, the soil profile consisted of 0.5 m of gravelly sand over clayey sand to 1.5 mbgl and then
sand to 5 m, with a layer of clay present between 2.5 and 3.2 mbgl

e at EL-N, the soil profile consistent of sand with the exception of a layer of gravelly sand from 0.5
to 1.5 mbgl and gravely sandy clay becoming sandy clay below 4.2 mbgl

e at CR-N and CR-S, the soil profile consisted of sand to 5 mbgl and then clayey sand below
5 mbgl.

It appeared in all bore sites (except for EL-S) that groundwater was intercepted in the first 1m of the soil
bores which directly correlates to the level of the Vasse River. At EL-S, groundwater was located at
1.5 mbgl.

10.1.2 Soil field test results

Observations made during the field investigation indicated that there was no ASS present in the top 2 m of
the soil profile within the site. Observations included the following:

e parkland vegetation was healthy showing no symptoms of there being acidic soil or groundwater
conditions

e strong sulfidic odours noted at CR-N & CR-S were observed below the water table (primarily from
4.5mbgl and below)

e groundwater was generally intercepted in the top 1.0m of the soil profile

e no significant soil mottling or jarosite was observed.

A review of the pHr and pHrox results for all 54 samples (plus three (3) duplicates) against the adopted
assessment criteria provided the following conclusions:

1. No samples recorded a pHr <4 pH units, so there is no initial signs of AASS. The average pHr of the
samples tested was 8.0 pH units with pH varying between 7.4 and 8.8 (i.e. alkaline soils).

2. 17 out of 55 samples recorded a pHrox <3 pH units at CR-N and CR-S:
¢ CR-S2.0-2.5 (pH1.8)
e CR-S3.0-3.5(pH2.2)
e CR-S3.5-4.0 (pH2.2)
e CR-S4.0-4.5 (pH2.2)

CIB16605-01 RO02 Rev A

8-Jan-18 25 tgtrategen



Busselton Causeway Road and Eastern Link Bridges

e CR-S4.5-5.0 (pH1.9)
e CR-S5.0-5.25 (pH1.9)
e CR-S5.25-5.5 (pH2.1)
e CR-S5.5-5.75 (pH1.5)
e CR-S5.75-6.0 (pH1.5)
e CR-N2.0-2.5 (pH1.6)
e CR-N2.5-3.0 (pH1.4)
e CR-N3.0-3.5 (pH1.4)
e CR-N3.5-4.0 (pH1.7)
e CR-N4.0-4.5 (pH1.2)
e CR-N4.5-5.0 (pH1.7)
e CR-N5.0-5.5 (pH2.0)
e CR-N5.5-6.0 (pH1.3).

3. All of the samples showed a difference between pHr and the corresponding pHrox greater than
1.0 pH unit indicating soils with potential presence of sulfides and acid generating potential are
common at all sites and throughout entire soil profiles sampled at four (4) boreholes.

A summary table of the pHr and pHrox results is presented in Appendix 5.

10.1.3  Soil laboratory analysis results

SPOCAS and Scr

A subset of nine (9) (plus two (2) duplicates) was further analysed for SPOCAS based on one of the
following observations and/or field results:

e pHroxwas < 3.0 pH units
e pHr-pHroxwas > 1.0 pH unit
e representation of the soil lithology present on the site.

The SPOCAS suite includes the following analyses and calculated parameters:
e Titratable Actual Acidity (TAA)
e Titratable Peroxide Acidity (TPA)
e Titratable Sulfidic Acidity (TSA)
e Peroxide Oxidisable Sulfur (Sros)
e Sulfidic Excess Acid Neutralising Capacity (ANC)
¢ Net Acidity
e Net Acidity excluding ANC.
Table 8 presents the SPOCAS results. All samples exceeded the 0.03% S guideline for Spos with

percentage sulfur varying from 0.044% at EL-N 1.5-2 to 1.3% at EL-N 4-4.5. On this basis, samples were
considered to require liming at rates between 4 and 110 kg/tonne.
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Table 8: SPOCAS results summary

SPOCAS Action Criteria
Peroxide Net Liming
Sample Soil type Sulphidic - | Sulphidic - | Sulphidic - | Oxidisable |Net Acidity| Net acidity Acidity Liming rate SCr
ID TAA TPA TSA Sulphur | (SPOCAS) | (SPOCAS) (scr) rate ex ANC
(SPOS)
Units %S %S %S %S %S Moles s |<6CaCO3|kecaco3
H+/tonne Jtonne | /tonne
Limit of Reporting 0.005 0.005 0.005 0.005 0.005 5 1 2
Assessment Criteria - DER 2015 0.03 0.03 NV 0.03 0.03 18.00 0.03 NV NV
CR-S3-3.5 sand <0.005 0.19 0.19 03 03 190 - 26 -
CR-S 5.5-5.75 sandy clay <0.005 0.31 031 0.29 0.29 180 25
CR-N2-2.5 sand <0.005 0.59 0.59 0.62 0.62 390 - 54 -
CR-N2.5-3 sand <0.005 0.95 0.95 0.94 0.94 590 0.46 82 40
CR-N5.5-5.75 clayey sand <0.005 0.48 0.48 0.62 0.62 390 54
EL-N 1.5-2 sand <0.005 <0.005 <0.005 0.044 0.044 27 - 4 -
EL-N 4-4.5 sand <0.005 <0.005 <0.005 13 13 780 0.95 110 82
EL-S2.2.5 sand <0.005 <0.005 <0.005 0.25 0.25 160 22
EL-S 2.5-3 clay, grey <0.005 <0.005 <0.005 0.23 0.23 140 20

To verify the SPOCAS Results, selected samples (CR-N 2.5-3 and EL-N 4-4.5) were also analysed for
Chromium Reducible Sulphate method (Scr). The net acidity under the Scr method was significantly lower
than for the SPOCAS method, being:

e CR-N 2.5-3: 0.46%S for Scr as compared to 0.94% for SPOCAS
e EL-N 4-4.5: 0.95%S for Scr as compared to 1.3% for SPOCAS (Table 8).

Liming rate

The liming rates have been based on the SCr values, in accordance to DWER Guidance (DER 2015b).
The maximum liming rate is consequently 82 kg/tonne for EL-N 4-4.5 (Table 8).

Metals

Two (2) samples (including one (1) duplicate) were analysed for heavy metals (As, Cd, Cr, Cu, Pb, Ni, Zn
and Hg) to provide baseline concentrations if there is a requirement to assess the potential for the

mobilisation of heavy metals if acidification was to occur. All results were below the relevant

Environmental Investigation guideline values for public open space (NEPC 2013). The results are
presented in Appendix 5..

10.2

Groundwater sample results

Summary tables of the groundwater levels, field and laboratory results are presented in Appendix 6 and

the laboratory reports are provided in Appendix 8.

10.2.1 Groundwater levels

The two (2) groundwater monitoring wells were surveyed by a licenced surveyor (BSO Development
Consultants) with detailed provided in Appendix 2. Groundwater levels were measured by Strategen on 9

October 2017 (Table 9).

Table 9: Bore details and water levels

. . Top of casing | Ground level Water level Water level
NEE =esig e (MAHD) (MAHD) (mbtoc) (MAHD)
CR-N 346 618 6 275 036 1.62 1.07 1.068 0.552
EL-N 346 854 6275130 2.40 1.82 1.84 0.56
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10.2.2  Groundwater results

Groundwater samples were analysed for the following parameters:
e groundwater parameters; pH, temperature, electrical conductivity (EC, uS/cm), redox potential
(mV), dissolved oxygen (DO, ppm/% saturation)
e total dissolved solids (TDS)
e total acidity and alkalinity (s mg/L CaCOg)
e sulfate, chloride and sodium (mg/L)
e nutrients including ammonia (as nitrogen), TN and TP (mg/L)
e total metals (Al and Fe) and dissolved metals: Al, As, Cd, Cr, Mn, Ni, Se and Zn (mg/L).

The groundwater laboratory analysis reported the following minor exceedances of:
e EL-N
e Total Nitrogen (1.6mg/L) ANZECC & ARMCANZ 2000 FWG criteria
e Total P (0.2mg/L) ANZECC & ARMCANZ 2000 FWG and LIWG criteria
e Total NOx-N (0.15mg/L) ANZECC & ARMCANZ 2000 FWG criteria
e CR-N:
e Chloride (200mg/L) - LIWG
¢ Iron Dissolved (0.31 mg/L) ANZECC & ARMCANZ 2000 FWG and DWER 2014 NPUG criteria
e Total P (0.69mg/L) ANZECC & ARMCANZ 2000 FWG criteria
e Total Nitrogen (4.5 mg/L) ANZECC & ARMCANZ 2000 FWG criteria.
At CR-N, the acidity was 34 mg/L CaCQOs and the alkalinity was 590 mg/L CaCQOs. At EL-N, the acidity
was 12 mg/L CaCOs and the alkalinity was 340 mg/L CaCOs. The sulfate to chloride ratio was less than
0.5 in all cases, with values between 0.055 and 0.11. These results indicate well buffered waters with a

very high alkalinity (DWER 2015b). Such waters are generally considered to have adequate buffering to
maintain an acceptable pH level in future (DWER 2015b).

All other sample results were below guidelines.

The laboratory analysis of groundwater samples showed no exceedance of DWER (2015a) ASS criteria.
Results tables are presented in Appendix 6.
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11. Risk assessment

A desktop risk assessment was undertaken based on the framework provided in the Schedule B5a of
NEPM (NEPC 2013).

11.1 Problem identification

ASS are naturally occurring soils that are commonly found in low-lying land bordering the coast or
estuarine and saline wetlands and freshwater groundwater-dependent wetlands throughout Western
Australia. In an anoxic state, these materials remain benign and do not pose a significant risk to human
health or the environment. However, disturbing ASS, and exposing it to oxygen, has the potential to cause
significant environmental impacts.

11.2  Receptor identification

The bridges will span a Conservation Category Wetland (CCW). Groundwater travelling beneath may
become acidic if ASS is allowed to oxidise (through soil disturbance and / or lowering of the water table
during construction works) resulting in lower pH, higher acidity and the mobilisation of metals. This may
pose a risk to flora and fauna both at the site, in CCWs near the site and at locations down gradient from
the site.

The DWER (2015a) guidance identifies the following impacts that may result from poor management of
ASS.

¢ fish kills and loss of biodiversity in wetlands and waterways

e contamination of groundwater resources by acid, arsenic, heavy metals and other contaminants
e |oss of agricultural productivity

e corrosion of concrete and steel infrastructure by acidic soil and water.

11.3  Exposure assessment

Exposure pathways can be described as either being due to:

¢ lowering of water table; groundwater dependent species may be impacted by lowering of the
water table

e oxidation of ASS due to dewatering; ASS may oxidise in situ if not managed properly, resulting in
the transfer of acidity to groundwater

e oxidation of ASS due to excavation; excavated ASS may oxidise prior to being returned to the
environment, resulting in the transfer of acidity to groundwater.

114  Toxicity assessment

1141 Ecological health

The groundwater investigation levels (GILs) used are based on the ANZECC and ARMCANZ (2000)
Australian and New Zealand Water Quality Guidelines for Fresh and Marie Water Quality and provide
guidelines for groundwater quality parameters that may impact ecological health in fresh waters (i.e. Fresh
and Marine water guidelines).
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Monitoring prior to, during and following dewatering and excavation activities provide reference data to
assess the impacts to groundwater and provide contingencies to minimise ecological risk due these
disturbing activities.

11.4.2 Human health

Groundwater assessment criteria derived from DWER (2014) Assessment and management of
contaminated sites, provide groundwater quality parameters that may impact human health (i.e. non-
potable groundwater use and long term irrigation water guidelines).

Monitoring prior to, during and following dewatering and excavation activities provide reference data to
assess the impacts to groundwater and provide contingencies to minimise human health risk due these
disturbing activities.

11.5 Risk characterisation

The DWER ASS risk mapping indicates that there is high to moderate risk of ASS occurring within 3 m of
natural soil surface throughout the site (Figure 2).

As such, there is sufficient risk associated with the excavation and dewatering of soils at the site to warrant
a thorough ASS investigation (this report) and subsequent ASS Dewatering and Management Plan(s) to
demonstrate that risk has been minimised.
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12.  Health, safety and environmental plan (HSEP)

All works at the site were undertaken in accordance with Strategen’s Health and Safety Management
System.

The Safety Management System consists of numerous documents relating to all aspects of occupational
health and safety procedures that includes, but is not limited to:

e Personal Protective Equipment (PPE)

e Hazard Identification and Risk Management
¢ Incident Reporting and Investigation

e Working Alone

e Heat Stress

e Communication

e Safety Inductions.
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13. Conclusions and recommendations

13.1 Summary of results

The results indicate that ASS is present below the water table on the site. The liming rates have been
based on the SCr values, in accordance to DWER Guidance (DWER 2015b). The maximum liming rate is
consequently 82 kg/tonne for EL-N 4-4.5. Groundwater quality on the site did not indicate that acidification
of PASS was currently occurring on the site.

13.2 Recommendations

The results indicate that majority of natural soils encountered during the investigation are potentially acid
sulphate soils and should be treated in accordance with (DWER 2015b) guidance. As such the following
management actions are recommended:

1. If ground disturbing activities, dewatering activities are required to construct the two (2) bridges an
Acid Sulfate Soil and Dewatering Plan (ASSDMP) should be developed and approved by DWER prior
to those construction activities taking place at the sites.

2. Because of the presence of ASS and the environmentally sensitive location of the works, the
ASSDMP should recommend the use of lime dosing of excavated soil on the site.

3. Groundwater in the vicinity of the site appears to be well buffered. The need for treatment of any
dewatering effluent will be considered as part of the ASSDMP depending on the volume and intended
discharge methods for dewatering effluent.

An ASSDMP will be prepared when the construction methods for the bridges are confirmed.

13.3  Assumptions, uncertainty and limitations

The conclusions drawn and recommendations made here have been developed on the assumption that
the data collected accurately represents the conditions within the investigation area. Uncertainties
pertaining to the data collected include spatial uncertainty as no sampling program can provide complete
certainty that no contamination exists anywhere in the investigation area.

It is assumed that the samples were collected at a density and depth, sufficient to allow an adequate
spatial characterisation of the soil and groundwater within the vicinity of the investigation area.

Although uncertainties exist, the assumptions made are well founded and give confidence that the
conclusions and recommendations reached regarding the investigation area are sound and justifiable.
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M-w | Ve 2o | B L3S | Fs-o | &4 eS| |#

Are the field results acceptable?:

WAl Cool[d Mild [ Clear[J Medium[] |[Dry[d Mediu _ stil O reeze [] | Dusty [
m[] HotO = Cioudy [J o g _ E/Jﬂ id | Windy ’ o '
O Rain

plers Initials: I

i b

A } STRATEGEN




O GROUNDWATER FIELD PARAMETERS

8, ; ire
STRATEGEN

Job no:

Client C\#v ak Boss L,\’\(ﬁ\

Site location W\Ck\\ﬁwi <X b R “\“C&f\/ T%\s“l« Sampling date: % !O"? /17
Bore locked/covered?: O Q@«Jﬁ,red\ \Duir m@ chM/ '
Cap type: @—,” <§“{) e

Well condition: SO TT Sedoo

en

e W- NE

- Cop 6*@,&@ o Ve ‘n(ﬂf\

Hha  <asi md,

‘Aocon  andh

%‘)«\—Q - Qcplc*)( /\O}“

N LA"B o eA

)

Ay CM‘\ & EC

= Q\\Q(&

3& Ou\/U?j ™

- %cx\:\@\w\c\ mMOMQKV

e o»")ﬁc\

O o \n‘b Co

Xo\‘f\ A (0e iy .
N v

Bore Site | Depth to Time pH EC Redox DO units DO units Temp
groundwater % ;
(mBTOC) (_Slecm) (mV) % [ ppm [ C

M -NE Yo = —

M'W\ le 7 N0 606 (L O=2 | 152 5o LA | el

M

EL-iv

CR-N

Are the field results acceptable?:

Cool[1 Mid[]
Hot[l

Cold ]
Warm [

Clear[] Medium []
Cloudy [ o EI

Dry[]

Rain [1

Medium
Humid

still [J Breeze []

Windy [

busty I

Samplers Initials:

£y
3,

1
i

cumentl
X-00

STRATEGEN




GROUNDWATER FIELD PARAMETERS |

L]

STRATEGEN

Job no:

Client Ch, o& e %}?\:@,\ (\W’ hY

Site location Fosdera Lin e - *\%&*H«, Sampling date: | | § ’4 ¢ 7,/ L
Bore locked/covered?: -1 4 ) o ! a

Cap type:

&(i} f\ﬂ Szn 2

Well condition:

\c:&\“% {’(:

Fiae Q,\(;Ix (VAL EAN \nrire

lageech P

4 O X

(IR AS WA
N v

fX a0

()\,uc}wﬁ' Yo ouo |

.Bore Site | Depth to Time pH E(; 7 Redox DO units DO units Temp
roundwater o, oC
?mBTOC) (_Slcm) (mV) O ppm [
N ] ASm [ 2en | g | OCT | RG] 9%y | 1201 | 19y
LN (-Gl Qeny %7&;{; O b | 1L | 170 {0 L2 (K
b A7 o s | T mugA [gae | 2 972 Lo 63

Are the field results acceptable?:

Cold[] Cool[] Mild[] Clear[] Medium[ | Dry[] Medium \%il[clijm Breeze [] | Dusty []
Warm ] Hot[] Cloudy [J 0 Rain [ .
Samplers Initials: |
t @
STRATEGEN




o ACIDITY TESTS

STRATEGEN

Job no: Location ID =L -pN

Client CAGS Sampling date: | ¢f |0 /¢ |
- , Lo ]

Site location FoeNenn Lank - i\J :

Start time (2400 hour):

Solution result Wethy! Hi 3820-0 | CaCOs (mg/L) Additional site information:
[aj:a W\(—‘) j {- 2" ag_%e syrin'ge &mL = syringe reading x §00)
Cok - cldity - reading 26mL. = syringe reading x
o) 100)

5 ml container

=

Dechlorinating agent + Greerlﬂ/Blue ) ) en/blue
Bromophenl Yellow" | Proceed with adding HI 3820-0

Adding HI 3820-0 until Comments:
solution turns green No. drops =

25 ml container (precision test)
Red/pink

Dechlorinating agent +
Bromophenol

Adding Hi 3820-0 until}-
solution turns green

Comments:
No. drops =

5 ml container

Phenolphthalein _Redfpink kal k 1}
d Colourless” | Proceed with adding HI 3820-0
Adding HI 3820-0 until ] Comments:

solution turns pink No. drops = 5. 5

25 ml container (precision test)

Phenolphthalein Red/pink ok linitydestr carred:
Colourless Proceed with adding HI 3820-0

Adding HI 3820-0 until -| * S B N Comments: ‘

solution turns pink No. drops =

Acidity tests @

31-Jan-17 STRATEGEN



Lo GROUNDWATER FIELD PARAMETERS
T EGEN
CR=A
Job no: (1R L6OS -0] Well name/number: e :
Client ' | Sampling personnel - ,Q
Site location Peq} \—Q/WO\ ' Sampling date: ()?//0/}7
Casing diameter (mm): Q\/f) mw‘ Depth to floating product (mBTOC): -
Casing height above-ground e Depth to groundwater (mBTOC): D
level (mAGL): O- 052 bA) : / OES M)
Bore locked/covered?: (\mwd No §~ l@Cf 4 | Product thickness (mm):
Cap type: (RJC. “" | well depth from TOC (m): . (: . SOQM
Well condition: ® Ot*jml Depth to be purged (m):
U

Purging information

Sa /»yy/lé’a/ of _Im

Purge 5 casing volumes or until ‘'dry’:
1 casing volume = 2 L/m for 50 mm ID wells. 1 casing volume = 8 L/m for 100 mm ID wells.
Method/Pump type: Bailer [] Waterra [] Peristaltic Planned purge volume: ____ Litres ( 5 well vols)
Bladder [] 12V Cyclone [] :

Material: Teflon[[] Sfsteel[] HDPE[] PVC [7] Other: Actual purge volume: _ll_/_'f_ Litres
Start time (2400 hour): /‘Q . SO Did well purge ‘dry'? No T4 Yes [JAt?: ____ Litres
Field results while purging

Time pH A EC Redox DO units DO units Temp

(MS/cm) (% Sat) (Ppm) oG

After 1 purge volume: I'&S"S )Y q& N, (L (e ’g / A [;4 (g
After 2 purge volume: | {- 06 T)2S . Qg é;/ é @QS /S 6257
After 3 purge volume: Lo | T1Ns | 230 2 "’7 2K ¢ /?- qq
After 4 purge volume: |- d)@ TIRAS | N (D <. S O S’// { S“-ﬁflc‘)
After 5 purge volume: (- \S 7)-s Lo L “:S . & &y § /3%"3
After 6 purge volume: \- 2O )20 299 W%Q G -3 (S S5
After 7 purge volume: | ()¢ . ")d’ - %6 : 3 O-3¢) [S‘g@
After 8 purge volume: L 56 = ’:)9: D gQ = a0 ; q e Cf [ij‘gé
After 9 purge volume; ‘ '
After 10 purge volume:
Additional volume:
Acceptable variation: N/A +/-0.05 +/-10% +-10% +-10% N/A +/-10%
Are the field results acceptable?:

Sampling details ' Analysis details
Method/Pump type: Bailer [] Waterra [] Peristaltic [X TPH N VOCs l:l

Bladder [} 12V Cyclone []

Material: Teflon[] S/steel[] HDPE[] PVC[] Other: BTEX 1 SVOCs D
Equipment: Dedicated[[] Decontaminated [ ] Other: PAHs | '| Inorganics ]
Is there a hydrocarbon sheen? Yes[] No K] | Metals | DOC/TOC ]
Colour: (5N b”"’u’njc leax I Odour: | ﬁ}\;\ \.@,\}n S Sample ID: Duplicate ID:
Turbidity: Low [] Medium [ High[] | Rinse Blank after:  Yes [] No [] | Triplicate ID:
Weather Conditions ) A
Cold[]  Cool[] Mid[gl | Clearbd Medium[] | Dry K] Medium [T | still [] Breeze /& | Dusty []

Warm [] Hot [] Cloudy [ Humid [ Rain [] Windy

Other comments and observations:

Redlocle ndpllod

Groundwater field parameters : (ﬁ\;
N
2-Jan-14 STRATEGEN




N,
el HH

S ACIDITY TESTS

Job no: Cirld 6{30{{ O] Location ID CR- 1V

Client Sampling date: | ()G //0 / /7
. : . { ¢

Site location P%l @mro/u Sample name:

Start time (2400 hour): A%

Determination of Methyl Orange Acidity

Solution result

Methyl
Orange
Acidity

HI 3820-0
syringe
reading

CaCOs (mg/L)
5mL = syringe reading x 500)

25mL = syringe reading x
100)

Additional site information:

5 ml container

.

Dechlorinating agent + (ﬁggg{gjué O
Bromophenol
Yellow

Adding HI 3820-0 until
solution turns green

25 ml container (precision test)

Dechlorinating agent +
Bromophenol

Red/pink

Colourless

Adding Hi 3820-0 until
solution turns green

Determination of Phenolphthalein

If green/blue Methyl Orange acidity = Zero

Proceed with adding HI 3820-0

Comments:
No. drops =

Comments:
No. drops =

5 ml container

Phenolphthalein Red/pink

Colourless .

e == i e
Proceed with adding HI 3820-0 -

tbe c:

Adding HI 3820-0 until
solution turns pink

Comments:
No.drops= (%) . L\“m\
¥Soo

T T7om/d

25 mi container (precision test)

Phenolphthalein Red/pink

Colourless

Adding H! 3820-0 until
solution turns pink

Comments:
No. drops = -

75

O =T )
(GO

> 59 my /LC&.(()E

(s

Acidity tests
15-Sep-17

STRATEGEN



o= ALKALINITY TESTS
Job no: |1y l()()06 O\ Location ID C?’/\/
Client gzzgfaling @q//é//f]

Site location

Poo | Termo

Sample name:

Start time (2400 hour):

DS

Determination of Phenolphthalein Alkalinity

Solution Phenolphthalein | HI.3811-0 | CaCOz (mg/L) Additional site information:
result Alkalinity syringe
reading
Big container . ,
Add Phenolphthalein r@ colodr O !;;:Fiéhggrj@lph'tha‘leih‘Alkalinity = Zero, go o total alkalinity
Indicator Pihk or.red

Adding HI 3811-0
syringe reading

Proceed with adding 3811-0

No. drops =

Comments:

O ,

25 ml container (precision test)

Determination of Total Alkalinity - always rinse between samples

'25 ml container, 5mL sample.

Bromophenol blue Yellow

Green or blue

Proceed with adding HI 3811-0

Use 5 mL of sample.
Adding Hi 3811-0
until solution turns
yellow

Drops x 300 = total alkalinity in
mg/L CaCOea. If less than 100,
proceed to precision test and
use precision test result.

No. drops =

Comments:

2Oy

5 D7 £ mafllatt,

100 ml container (precision test)

Use 15 mL of sample.
Adding HI 3811-0
until solution turns
yellow

Drops x 100 =
total alkalinity in
mg/L CaCOs3

No. drops =

Comments:

Alkalinity tests
15-<en-17

STRATEGEN



& GROUNDWATER FIELD PARAMETERS
Job no: CRL66OS 0 Well name/number: £l -l
Client Sampling personnel QQ
Site location @%\ TQTF&(;Q Sampling date: @q I w” r)
Casing diameter (mm): 50 A Depth to floating product (nBTOC): . '
Icez\ilziﬂ%&%?_};:t above-ground \ O\? rv\ Depth to groundwater (nBTOC): ' N 84() m
Bore locked/covered?: Covered \ not [0(}%& Product thickness (mm):
Cap type: D\BL Well depth from TOC (m): @«43617/”)
Well condition: a Uf)d Depth to be purged (m): . o
Purging information ' Sa Wﬂéﬁc/ [«/(( 3 0/1/)
Purge 5 casing volumes or until ‘dry’:
1 casing volume = 2 L/m for 50 mm 1D wells. 1 casing volume = 8 L/m for 100 mm ID wells.
Method/Pump type: Bailer [] Waterra [] Peristaltic [ Planned purge volume: _____Litres (5 well vols)
Bladder [] 12V Cyclone [] )
Material: Teflon[] Sisteel[ ] HDPE[] PVC []Other: Actual purge volume: 23 Litres
Start time (2400 hour): ||} ' Did well purge ‘dry’? NQ}{:I Yes [JAt?: ___ Litres
Field results while purging
Time pH EC Redox DO units DO units Temp
(in Sfcm) (mV) (% Sat) (Ppm) oG
After 1 purge volume: | {|.4,0 G ‘}:5\)\ LU0 :) b “, e S(’) {7 92
Aer2purgevolume: | Wty | AT |10 Y | =34 | 9L VIS 10196
After 3 purge volume: | I\ (L O ) L0 {- [4{’1‘ -2 LL«)\ Q 9 [ (’4 (7.,7 A
After 4 purge volume: | \\. f&fg 0 e |- Uﬂ ) 9(‘,(‘ “\ 6 l ' 77 7;2
After 5 purge volume: e 4o | LU - B\( L< Cf 3 O & g [/ 7{/
After 6 purge volume: W9 S “]“M l : \OC\ Q (L< _7 ) O-7 {77
a7 pgovotme: | 0y o | 163 110D | -20] | 68 | 061 | [T
After 8 purge volume: ( D@S PR QQS - ’)Q L é ) O{gq l_7*"7(1
After 9 purge volume: \ AR LO. "'74[}; \ bq“"l - 9 G% ' q (L ). 6’1 /’77¢
ertopugeviame: | 13,165 | V-4 | V046 | - LG o[ | OGF /79
Additional volume: Nao | DG | O] 250 (.57 O-G5 17270
Acceptable variation: | N/A +-005 | +-10% +-10% +/-10% NA | +10%
Are the field results acceptable?: \/
Sampling details " Analysis details
Method/Pump type: Bailer [] Waterra [_] Peristaltic [X TPH ] VOCs ]
Bladder l:| 12V Cyclone []
Material: Teflon[] Si/steel[] HDPE[] PVC[] Other BTEX O SVOCs |
Equipment: Dedicated Decontaminated [1 Other: PAHs 1 Inorganics O
Is there a hydrocarbon sheen? Yes[] No[] Metals A DOC/TOC 1
Colour: (j@o_;r ‘ Odour: %o\,\ﬂ i £ wou Sample ID: Duplicate 1D:
Turbidity: Low [ Medium Iﬁ High [ | Rinse Blank after: Yes [] No [] | Triplicate ID:
Weather Conditions
Cold[] Cool[l] Mid Clear [  Medium [] Dry fx] Medium [] | Still IZ( Breeze [] | Dusty []
Warm [] Hot [] Cloudy [J Humid [] Rain [] Windy []
Other comments and observations: A\ 1 Jo. {6 ‘DCJ&C
W
Groundwater field parameters @

I _lan-14

CTRATEGEN



[e] ALKALINITY TESTS
Job no: C13] Lé 090 | Location ID E/ -4/
Cllgnt 2::2:plmg 07//0//7

Site location

Peo | Tesrood

Sample name:

Start time (2400 hour):

127

Determination of Phenolphthalein Alkalinity

Solution | Phenolphthalein | HI3811-0 | CaCOs (mglL) Additional site information:
result Alkalinity syringe
reading
Big container
Add Phenolphthalein |  No colour 0 Phenolphthalein Alkalinity = Zero, go to total alkalinty
Indicator Pink or.red

Adding HI 3811-0
syringe reading

25 ml container (precision test)

Proceed with adding 3811-0

Comments:
No.-drops =

Determination of Total Alkalinity — always rinse between samples

25 ml container, 5SmL sample.

Bromophenol blue

Yeliow

Green or blue -

“Proceed with adding HI 3

Use 5 mL of sample.
Adding Hi 3811-0
until solution turns
yellow

Drops x 300 = total alkalinity in
mg/L. CaCOsa. If less than 100,
proceed to precision test and
use precision test result.

Comments:
No. drops = /«5/7 ’\"L
¥ o0
= §Gf gl (aCC,

100 mi container (precision te%st)

Use 15 mL of sample.
Adding HI 3811-0
until solution turns
yellow

!

:

|

\'u
\\

N,

\*-

oy

]

Drops x 100 =
total alkalinity in
mg/L CaCOs

Comments:
No. drops =

Alkalinity tests
15-Sep-17

STRATEGEN



L2 ACIDITY TESTS
Job no: CCARILESS - Location ID Bl -0/
Client Sampling date:

Site location

Vee)  Towrc co .

Sample name:

O /0/17

Yo

Start time (2400 hour):

Determination of Methyl Orange Acidity

Solution resuilt

Methyl HI 3820-0 | CaCOs {mg/L)
Or":_ln'ge Syringe 5mL = syringe reading x 500)
Acidity reading 25l = svri )

= syringe reading x

100)

Additional site information:

5 ml container

Dechlorinating agent +

Q’F@%@Iue

Bromophenol Yellow

Proceed with adding HI 3820-0

Adding Hi 3820-0 until
solution turns green

Comments:
No. drops =

25 ml container (precision test)

Dechlorinating agent +
Bromophenol

Red/pink

Colourless

Adding HI 3820-0 until
solution turns green

Comments:

No. drops = (3-S5~

- LS

Determination of Phenolphthalein

5 ml container

Phenolphthalein Red/pink

Colourless

Proceed with adding HI 3820-0

Adding HI 3820-0 until
solution turns pink

Comments:
No. drops = ,

25 ml container (precision test)

Phenolphthalein Red/pink

Colourless

1 Proceed with adding Hi 3820-0

Adding HI 3820-0 until
solution turns pink

Comments:
No. drops =

O-¢
X (00
- LLOmyiL (o

Acidity tests
15-Sep-17

STRATEGEN






Appendix 5

Soil analysis summary tables






Table 1: ASS Field analysis results

Savlr;ple ‘ Soil bore # ’ Sample reference Date Soil type pH (Field) pH (Fox) pH (Field - Fox) Reaction rate
Units pH units pH units pH units XIXXIXXX
Limit of Reporting 0.1 0.1 0.1 -
Assessment Criteria - DER 2015 4.0 3.0 1.0 XXX

CR-50.0-0.25 1 17-0372|1 05-07-2017 sand 8.2 6 2.2 XX

CR-50.25-0.5 1 17-0372|2 05-07-2017 sand 8.1 6.1 2.0 XXX

CR-5 0.5-0.75 1 17-0372|4 05-07-2017 sand 8.5 6.2 2.3 XXX
CR-50.75-1 1 17-0372|5 05-07-2017 sand 8.5 6.2 2.3 XX

CR-S 1-1.5 1 17-0372|6 05-07-2017 sand 7.7 5.8 1.9 X

CR-S 1.5-2 1 17-0372{7 05-07-2017 sand 7.5 5.5 2.0 XX

CR-S 2-2.5 1 17-0372(8 05-07-2017 sand 7.4 1.8 5.6 XXXX

CR-S 2.5-3 1 17-0372(9 05-07-2017 sand 7.4 5.5 1.9 XX

CR-S 3-3.5 1 17-0372|10 05-07-2017 sand 7.9 22 5.7 XX

CR-S 3.5-4 1 17-0372|11 05-07-2017 sand 7.5 22 5.3 X

CR-S 4-4.5 1 17-0372(12 05-07-2017 sand 8.2 22 6.0 XXXX

CR-S 4.5-5 1 17-0372(13 05-07-2017 sand 7.9 1.9 6.0 XXXX

CR-55.0-5.25 1 17-0372(14 05-07-2017 sandy clay 7.9 1.9 6.0 XXXX
CR-55.25-5.5 1 17-0372|15 05-07-2017 sandy clay 7.9 2.1 5.8 XXXX
CR-5 5.5-5.75 1 17-0372|16 05-07-2017 sandy clay 8 1.5 6.5 X
CR-55.75-6.0 1 17-0372(17 05-07-2017 sandy clay 7.8 1.5 6.3 X
CR-N 0-0.25 2 17-0372(18 05-07-2017 sand 8.4 5.9 2.5 XXX
CR-N 0.25-0.5 2 17-0372(19 05-07-2017 sand 8.3 6.4 1.9 XX
CR-N 0.5-0.75 2 17-0372(20 05-07-2017 sand 8 6.2 1.8 XX
CR-N 0.75-1 2 17-0372(21 05-07-2017 sand 7.6 6.2 1.4 XX
CR-N 1-1.5 2 17-0372(22 05-07-2017 sand 7.6 6.3 1.3 XX
CR-N 1.5-2 2 17-0372|23 05-07-2017 sand 7.4 6.1 1.3 XX
CR-N 2-2.5 2 17-0372(24 05-07-2017 sand 7.8 1.6 6.2 XXXX
CR-N 2.5-3 2 17-0372|26 05-07-2017 sand 8.8 1.4 7.4 XXXX
CR-N 3.0-3.5 2 17-0372(27 05-07-2017 sand 7.8 1.4 6.4 XXXX
CR-N 3.5-4 2 17-0372(28 05-07-2017 sand 7.9 1.7 6.2 XXXX
CR-N 4-4.5 2 17-0372(29 05-07-2017 sand 8.1 1.2 6.9 XXXX
CR-N 4.5-5 2 17-0372|30 05-07-2017 clayey sand 8.2 1.7 6.5 XXXX
CR-N 5.25-5.5 2 17-0372(31 05-07-2017 clayey sand 8.7 3.1 5.6 X
CR-N 5.5-5.75 2 17-0372(32 05-07-2017 clayey sand 8.8 2 6.8 XXXX
CR-N 5.75-6 2 17-0372|33 05-07-2017 clayey sand 7.9 1.3 6.6 XXXX
EL-N 0-0.25 3 17-0372(34 05-07-2017 sand 8.7 5.9 2.8 XX
EL-N 0.25-0.5 3 17-0372(35 05-07-2017 sand 8.1 5.9 2.2 XX
EL-N 0.5-0.75 3 17-0372|36 05-07-2017 gravelly sand 8 6.4 1.6 XX
EL-N 0.75-1 3 17-0372|37 05-07-2017 gravelly sand 8.4 6.9 1.5 XX

EL-N 1-1.5 3 17-0372|38 05-07-2017 gravelly sand 8.1 6.8 1.3 XX

EL-N 1.5-2 3 17-0372(39 05-07-2017 sand 8.5 5.4 3.1 XX

EL-N 2-2.5 3 17-0372{40 05-07-2017 sand 8.1 6.6 1.5 XX

EL-N 2.5-3 3 17-0372|41 05-07-2017 sand 8.1 6.7 1.4 XX

EL-N 3-3.5 3 17-0372(42 05-07-2017 sand 7.8 6.5 1.3 XX

EL-N 3.5-4 3 17-0372(43 05-07-2017 sand 7.7 6.2 1.5 XX

EL-N 4-4.5 3 17-0372|44 05-07-2017 sand 8.2 6 2.2 XX

EL-N 4.5-5 3 17-0372|45 05-07-2017 gravelly sandy clay 8.3 7.3 1.0 XXXX

EL-N 5-5.5 3 17-0372|46 05-07-2017 sandy clay 8.8 6.9 1.9 XX

EL-N 5.5-6 3 17-0372{47 05-07-2017 sandy clay 8.5 7 1.5 XX

EL-S 0-0.5 4 17-0372|48 05-07-2017 gravelly sand 7.5 5.8 1.7 XX

EL-S 0.5-1 4 17-0372|49 05-07-2017 clayey sand 7.5 5.9 1.6 XX

EL-S1-1.5 4 17-0372|50 05-07-2017 clayey sand 7.8 6 1.8 XX

=I5 L 5= 4 17-0372(51 05-07-2017 sand 7.5 6 1.5 XX

[EF=52715 4 17-0372(52 05-07-2017 sand 7.9 5.9 2.0 XX

EL-S 2.5-3 4 17-0372|53 05-07-2017 clay, grey 8.2 6.1 2.1 XX

ElESESN 4 17-0372|54 05-07-2017 sand 7.8 6 1.8 XX

EL-S 3.5-4 4 17-0372|55 05-07-2017 sand 7.6 6 1.6 XX

EL-S 4-4.5 4 17-0372|56 05-07-2017 sand 7.4 5.9 1.5 XX

EL-S 4.5-5 4 17-0372(58 05-07-2017 sand 7.4 5.9 1.5 XX




Table 2: ASS SPOCAS analysis results

Field Test Lab pH SPOCAS
Peroxide
Sample . . pH (Field - . Sulphidic - | Sulphidic - | Sulphidic - | Oxidisable
Sample reference Date Soil type H (Field H (Fox| Reaction rate HKCI Hox
D P VP PH (Field) | pH (Fox) Fox) P P TAA TPA TSA Sulphur
(SPOS)
Units pH units pH units pH units XIXXIXXX pH units pH units %S %S %S %S
Limit of Reporting 0.1 0.1 0.1 - - - 0.005 0.005 0.005 0.005
Assessment Criteria - DER 2015 4.0 3.0 1.0 NV NV NV 0.03 0.03 NV 0.03
CR-S 3-3.5 17-10372|10 05-07-2017 sand 7.9 272 5.7 XX 9 2.3 <0.005 0.19 0.19 0.3
CR-§ 5.5-5.75 17-10372|16 05-07-2017 sandy clay 8 L5 6.5 X 7.4 2.1 <0.005 0.31 0.31 0.29
CR-N 2-2.5 17-10372(24 05-07-2017 sand 7.8 1.6 6.2 XXXX 7.9 2.1 <0.005 0.59 0.59 0.62
CR-N 2.5-3 17-10372|26 05-07-2017 sand 8.8 1.4 7.4 XXXX 8 2 <0.005 0.95 0.95 0.94
CR-N 5.5-5.75 17-10372(32 05-07-2017 clayey sand 8.8 2 6.8 XXXX 7.9 2.6 <0.005 0.48 0.48 0.62
EL-N 1.5-2 17-10372|39 05-07-2017 sand 8.5 5.4 3.1 XX 9.7 7.8 <0.005 <0.005 <0.005 0.044
EL-N 4-4.5 17-10372|44 05-07-2017 sand 8.2 6 2.2 XX 9 7.3 <0.005 <0.005 <0.005 1.3
EL-52.2.5 17-10372|52 05-07-2017 sand 7.9 5.9 2.0 XX 8.8 7.7 <0.005 <0.005 <0.005 0.25
EL-S2.5-3 17-10372(53 05-07-2017 clay, grey 8.2 6.1 2.1 XX 8.7 7.8 <0.005 <0.005 <0.005 0.23




Table 3
Soil Analytical Results - Metals

Metals
o § g 5 2 | 5
§ £ £ g 25 z 3 g
4 ° S Q 35 = = N
< 8 & © =
[&] =
EIL - Urban resi ial and public open space 100 NG NG 250 G 580 1000 940
HIL-A (Residential A) 100 20 100 6,000 40 400 300 7,400
Limits of Reporting (LOR! 5 0.1 1 1 0.2 1 1 1
Sample ID Lab ID Date Sampled mg/kg
CR-$ 5.5-5.75 7-10372-B-16 5/07/2017 <5 . 4 <1 <0.0; 5 13
CR-N2-2.5 7-10372-B-24 5/07/2017 <5 <1 <0.0: 6 6
CR-N 2-2.5 (DUP) 7-10372-B-25 5/07/2017 <5 . 4 <1 <0.0; 4 3
EL-N5-55 7-10372-B-46 5/07/2017 10 <0.1 51 5 <0.0: 15 140
EL-S3-3.5 7-10372-B-54 5/07/2017 <5 0.4 9 8 <0.0: 3 4
Notes:
NG = Regulatory guideline value not established
< Indicates sample results below the laboratory limit of reporting (LOR)
- Not Analysed
Regulatory Guidelines:
Guidelines are derived from the National Envii Protection (A of Site C ination) Mea: (NEPC, 2013) and the Assessment and Management of Contamir

(
shading indicates concentration exceeds the NEPC (2013) Ecological Investigation Levels (EIL)
shading indicates concentration exceeds the NEPC (2013) Health Investigation Levels (HIL)

Page 3 of 6



Table 4: ASS field testing quality control results

Sample Description Field Test Lab pH SPOCAS Action Criteria
Peroxide
Sample QA sample i pH (Field -| Reaction Sulphidic { Sulphidic { Sulphidic { Oxidisabl | "\ct Net Net | fiming
Reference D type Sample date pH (Field) | pH (Fox) Fox) rate pHKCI pHox TAA TPA TSA e Sulphur Acidity acidity Acidity rate
(SPOCAS) | (SPOCAS) (Scr)
(SPOS)
Units pH units | pH units | pH units - pH units | pH units %S %S %S %S %S %S mole H+/t %S
Limit of Reporting 0.1 0.1 0.1 - 0.005 0.005 0.005 0.005 0.005 0.005 5 0.01
Duplicates
17-0372-2 CR-S 0.25-0.5 Primary 5/07/2017 8.1 6.1 2{xxx - - - - - - - - - -
17-0372-3 CR-S 0.25-0.5 Dup Duplicate 5/07/2017 8.1 5.8 2.3|XXX - - - - - - - - - -
Relative Percent Difference 0.0 5.0 14.0|- - - - - - - - - - -
17-0372-24 CR-N 2-2.5 Primary 5/07/2017 7.8 1.6 6.2 [XXXX 7.9 2.1 <0.005 0.59 0.59 0.62 0.62 390 - 53
17-0372-25 CR-N 2-2.5 (DUP) Duplicate 5/07/2017 7.7 1.7 6.0[XXXX 8.8 2.1 <0.005 0.26 0.26 0.49 0.49 300 0.46 41
Relative Percent Difference 1.3 6.1 3.3]- 10.8 0.0 - 77.6 77.6 234 23.4 26.1 - 25.5
17-0372-56) EL-S 4.5-5 Primary 5/07/2017 7.4 5.9 1.5|XX - - - - - - - - - -
17-0372-57 EL-S 4.5-5 (DUP) Duplicate 5/07/2017 7.3 5.9 1.4[xx - - - - - - - - - -
Relative Percent Difference 1.4 0.0 6.9|- - - - - - - - - - -
Notes:
- Not Analysed

< Indicates sample results below the laboratory limit of reporting (LOR)

# indicates RPD not calculable, as primary and duplicate concentrations <LOR.
Bold font indicates results above the LOR
Red font indicates RPD > 50% (for inorganics)




Table 5
Soil QA/QC Results - Metals

Metals
0 € E 5 >3 3
= - = Q o
5 E E g 3§ % g £
4 o o o [T = | N
< 8 £ o = c
o <
LOR 5 0.1 1 1 0.2 1 1 1
Sample ID | Lab ID Date Sampled mg/kg
Field Duplicates
CR-N 2-2.5 17-10372-B-24 3/07/2017 <5 0.8 5 <1 <0.02 2 6 6
CR-N 2-2.5 (DUP) 17-10372-B-25 <5 0.6 4 <1 <0.02 1 4 3
%RPD # 29 22 # # 67 40 67

Notes:
- Not Analysed

< Indicates sample results below the laboratory limit of reporting (LOR)

# indicates RPD not calculable, as primary and duplicate concentrations <LOR.

Bold font indicates results above the LOR
Red font indicates RPD > 50% (for inorganics)







Appendix 6

Groundwater analysis summary tables






Table 1
Field testing results

Field Parameters
S ®

£ > > 25
82 . 3 2o =0
T £ 8 ] B 29 x Q
o 8 3 2 o < e <O
- C = - O T N
w o o [1] - @O
O 2 3 s <

a F =
FWG| 6.5-8.5' 300-1,500 2 NE NE NE NE
LIWG NE 1,900-4,500 3 NE NE NE NE
NPUG NE NE NE NE NE NE

Limits of Reporting (LOR) 0.1 0.01 0.1 5 5
Sample ID Date Sampled pH units ps/cm mg/L mg/L mg/L mg/L
EL-N 9/10/2017 7.44 1087 -250 0.45 25 590
CR-N 9/10/2017 7.22 2840 -290 0.29 89 630
Notes:

NE = Regulatory guideline value not established

" value derived from ANZECC (2000) - wetland ecosystems in South-west Australia

2 value derived from ANZECC (2000) - lakes, reservoirs & wetland ecosystems in South-west Australia
3 value derived from ANZECC (2000) - for moderately tolerant crops
4

value derived from ANZECC (2000) - for sensitive crops
< Indicates sample results below the laboratory limit of reporting (LOR)
- Not Analysed

oo 0 =

Regulatory Guidelines:

Guidelines are derived from DWER (2014) Assessment and management of contaminated sites - Contaminated sites guidelines,

NEPC (2013) National Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1),

NHMRC & NRMMC (2011) Australian Drinking Water Guidelines and ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
shading indicates concentration exceeds the FWG (Fresh Water Guidelines for slightly - moderately disturbed systems).

200 red bold text indicates concentration exceeds the LIWG (Long-term Irrigation Water Guidelines).

shading indicates concentration exceeds the NPUG (Non-Potable Groundwater Use - Department of Health, 2014).

_shading indicates concentration exceeds DWER 2015a ASS critieria




Table 2
Groundwater Analytical Results

Lab Parameters ASS Ratios
= — = = Iy o) >
> g 3 . 2 H s 2 2 Z o
> 2 £
s £ 2z o ° -] -] 2 -] ° -1 2 S s ] 2
gz - tg 3 ] - g | ¢2 | B¢ H 22 H E2 g g & g5 z i 3 2 5
i ] a S3 5 ® a S 5% €3 k] €3 a 23 @ £ 2 € £ % ] s 2 =
= 83 = 38 = z = ] [ 52 a 82 . &2 a z £ 29 <] £ 2 £ 3
[ S a a 2 D 2 s o 2 : ] a s g 5 8
oS 3 £ L R L B R L : ? £
e @ = H N ° [ E
[ 6.58.5' NE NE NE 0.055 NE 0.001* NE 1.9 0.008 1 0.1 NE 0.1 NE NE
| NE NE NE NE 5 0.1 0.1 0.2 0.2 2 5 0.05 NE NE NE NE
NE NE NE 1,000 02 01 0.05 0.3 05 NE NE NE NE NE 113 NE
0.1 0.1 1 0.01 0.001 | 0.0001 | 0.001 0.001 0.0001 0.01 0.001 0.01 0.01 0.01 -
Sample D | Lab ID pH units mg/L
EL-N [17-11290-1 7.9 460 1 <001 | <0.001 | <0.001 | 0.3 0.01 2 [_<0.001 16 02 0.03 0.15 012 | 0.04
CRN [17-11290-2 7.6 710 1 <0.01_| <0.001 | <0.001 [N0:31 003 | 0.002 | [ _<0.001 4.5 0.60 0.06 0.11 0.07 | 0.06
Notes:

NE = Regulatory guideline value not established

" value derived from ANZECC (2000) - wetland ecosystems in South-west Australia

value derived from ANZECC (2000) - lakes, reservoirs & wetland ecosystems in South-west Australia
value derived from ANZECC (2000) - for moderately tolerant crops

value derived from ANZECC (2000) - for sensitive crops

< Indicates sample results below the laboratory limit of reporting (LOR)

2
3
4

- Not Analysed

Regulatory Guidelines:

Guidelines are derived from DER (2014)

of

sites

NEPC (2013) National

NHMRC & NRMMC (2011) Australian Drinki

Measure 2013 (No. 1),

lines and ANZECC & ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine Water Quality.
shading indicates concentration exceeds the FWG (Fresh Water Guidelines for slightly - moderately disturbed systems).

[ 200 |redbold text indicates concentration exceeds the LIWG (Long-term Irrigation Water Guidelines).

[ |shadingindicates concentration exceeds the NPUG (Non-Potable Groundwater Use - Department of Health, 2014).
shading indicates concentration exceeds DWER 2015a ASS critieria




Table 3

Results -
Lab Parameters ASS Ratios
= 5 m ]
> g . . 3| g 3 5 2|2, B
w £ ° -3 ° 2 -] ° -] 2 ° < S
g z ig 3 g £ | 22 | §E | 3 g | g £E2 | 3 g 5 | 53| = 3 3 £ 5
z £ I3 5 8 5 e 2 = £s | £% 2 £3 5 23 p E 8 €< X H 5 5 H 5
s ] e g =3 2 2 =] €8 82 5% a ¥ ) 59 a z 2 28 ) g 2 s < S
s 8 Ee 22 Lo \ 2o = 20 . b= 58 £ % %
[ 3 S ;g 25 <3 §8 5 ga E 38 2 E 5 & = © @ £ g
° @ = H N L i 2 El
Limits of Reporting (LOR)| 0. 5 1 0.01 0.001_| 0.0001 | 0.001 0.001 0.001 0.01 0.0001 0.01 0.001 0 0.01 0.001 0.005 -
Sample ID Lab ID Date Sampled PH units mg/L
Duplicates |
CRN 17-11290-2 19/07/2017 76 200 1 <001 | <0.001 | <0.001 0.31 0.03 0.002_| <0.001 | <0.001 45 0.69 0.07 200 0.06 0.055
QC(SN)T 17-11290-3 19/07/2017 74 240 12 - - - - - - - - - - - 240 0.09 0.05
%RPD 2.7 10 3 182 NA
Blank
QC(SN)2_[17-11290-4 19/07/2017 - - <5 - - - - - - - -
Notes:
Notes:
- Not Analysed

< Indicates sample results below the laboratory limit of reporting (LOR)

# indicates RPD not calculable, as primary and duplicate concentrations <LOR.

Bold font indicates results above the LOR

Red font indicates RPD > 50% (for inorganics)







Appendix 7
Soil CoCs, CoAs and QCIRs
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ARL Sameles

From: Douglas Todd

Sent: Thursday, 17 August 2017 10:27 AM

To: ARL Samples

Subject: FW: Strategen ASS samples - further analysis request

Can we please book these ones in for CRS Suite?

Regards

Doug

Douglas Todd | Laboratory Manager

Phone. +61 8 6253 4444 | Fax: +61 8 6253 4440
Email. douglastodd@arlwa.com.au

Website. http://www.arlwa.com.au

Address. 46-48 Banksia Road, WELSHPOOL, WA, 6106

Pag s RO

ProMicro Pty Ltd

Science with Ethics

http://www.arlwa.com.au http://promicro.com.au

Follow us on Linkedin

Please consider the environment before printing this email

This e-mail message and any attached file is/are the property of the sender and is sent in confidence to the addressee
Anall ‘ cal Reference Laboratory only. The contents are not to be disclosed to anyone other than the addressee. Unauthorised recipients are requested

alory to preserve this confidentiality and to advise the sender immediately of any error in transmission. If you experience
difficulty with opening any attachments to this message, or with sending a reply by email, please telephone on +61 8 62534444 or fax on +61 8 62534440. Any
advice contained in this e-mail or any accompanying file attached hereto is for information purposes only. ARL do not take any responsibility for differences
between the original and the transmission copy or any amendments made thereafter. If the addressee requires ARL to be responsible for the contents of this e-
mail, ARL will be pleased to issue a signed hard copy of the document upon request.

From: Polly Hammond [mailto:p.hammond@strategen.com.au]
Sent: Thursday, 17 August 2017 10:22 AM

To: Kim Rodgers; Douglas Todd

Subject: Strategen ASS samples - further analysis request

Hi Kim & Doug,
Can we please get Ser (Chromium Reducible Sulfur method) tested for the following samples:
Vasse River, Busselton:

RN253§ 206
ELN445 | Uy

ARL 17-10224 - Lot 2 kookaburra wy, Vasse
ASS1 5.75-6.0



Can you also let me know how long this might take? | am mid-writing the Kookaburra Way investigation report and
these results will help with interpretation.

Thank you

Polly Hammond
Senior Consultant

tft'ratege

VIRONMENTAL

Ph 97924797 Fax 97924708
Mobile 0466 962 375
Email P.Hammond@strategen.com.au

Web www.strategen.com.au
177 Spencer Street Bunbury WA 6230
PO Box 287 Bunbury WA 6231

intelligent outcomes, respected experience
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ProMicro

Analytical Reference Laboratory Science with Hthics

LABORATORY REPORT

Job Number:  17-10372
Revision: 00
ADDRESS: Strategen Environmental Consultants Pty Ltd Date: 10 July 2017
Level 1, 50 Subiaco Square Road
Subiaco WA 6008

ATTENTION: Heath Morgan
DATE RECEIVED: 6/07/2017
YOUR REFERENCE: CIB - Vasse River (Causeway Rd)

PURCHASE ORDER:

APPROVALS:
A

Sam Becker
Inorganics Manager

REPORT COMMENTS:

This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.
Rates of Reaction are determined by visual observation and are based on
Acid Sulphate Soils Laboratory Methods Guidelines: Section H - Table H1.1

RATES OF REACTION

Slight Reaction = X

Moderate Reaction = XX
Vigorous Reaction = XXX

Very Vigorous Reaction = XXXX

METHOD REFERENCES:
ARL No. 208 "Field" pH measurements
23A and 23B QASSIT et al Method Code

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au Www.promicro.com.au
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Analytical Reference Laboratory LABORATORY REPORT

Strategen Environmental Consultants Pty Ltd

Proy @\CRO

ProMicro

Science with Ethics

ARL Job No: 17-10372 Revision: 00 Date: 10 July 2017
RESULTS:
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372-1 17-10372-2 | 17-10372-3 | 17-10372-4 | 17-10372-5
Sample Description: CR-S 0.0- CR-S 0.25- | CR-S 0.25- CR-S 0.5- CR-S 0.75-1
0.25 0.5 0.5 (DUP) 0.75
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pH# 0.1 pH units 8.2 8.1 8.1 8.5 8.5
pHiox 0.1 pH units 6.0 6.1 5.8 6.2 6.2
Rate of Reaction XX XXX XXX XXX XX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372-6 17-10372-7 17-10372-8 17-10372-9 17-10372-
10
Sample Description: CR-S 1-1.5 CR-S 1.5-2 CR-S 2-2.5 CR-S 2.5-3 CR-S 3-3.5
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHf 0.1 pH units 7.7 7.5 7.4 7.4 7.9
pHiox 0.1 pH units 5.8 55 18 55 2.2
Rate of Reaction X XX XXXX XX XX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372-11 17-10372- 17-10372- 17-10372- 17-10372-
12 13 14 15
Sample Description: CR-S 3.5-4 CR-S 4-4.5 CR-S 4.5-5 CR-S 5.0- CR-S 5.25-
5.25 5.5
Sample Date: 5/07/117 5/07/17 5/07117 5/07/17 5/07/17
pHt 0.1 pH units 7.5 8.2 7.9 7.9 7.9
PpHiox 0.1 pH units 2.2 2.2 1.9 1.9 2.1
Rate of Reaction X XXXX XXXX XXXX XXXX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
16 17 18 19 20
Sample Description: CR-S 5.5- CR-S 5.75- | CR-N 0-0.25 | CR-N 0.25- CR-N 0.5-
5.75 6.0 0.5 0.75
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pH# 0.1 pH units 8.0 7.8 8.4 8.3 8.0
pHiox 0.1 pH units 15 15 5.9 6.4 6.2
Rate of Reaction X X XXX XX XX
ARL GROUP

46-48 Banksia Road, Welshpool, Western Australia 6106
WWW.promicro.com.au

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au
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. Science with Ethics
Analytical Reference Laboratory LABORATORY REPORT W
Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-10372 Revision: 00 Date: 10 July 2017
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
21 22 23 24 25
Sample Description: CR-N0.75-1 | CR-N1-15 | CR-N1.5-2 [ CR-N2-2.5 | CR-N2-25
(DUP)
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHf 0.1 pH units 7.6 7.6 7.4 7.8 7.7
pHfox 0.1 pH units 6.2 6.3 6.1 1.6 1.7
Rate of Reaction XX XX XX XXXX XXXX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
26 27 28 29 30
Sample Description: CR-N 2.5-3 CR-N 3.0- CR-N3.5-4 | CR-N4-45 | CR-N4.5-5
3.5
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHt 0.1 pH units 8.8 7.8 7.9 8.1 8.2
PpHiox 0.1 pH units 1.4 1.4 1.7 1.2 1.7
Rate of Reaction XXXX XXXX XXXX XXXX XXXX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
31 32 33 34 35
Sample Description: CR-N 5.25- CR-N5.5- | CR-N5.75-6 | EL-N 0-0.25 | EL-N 0.25-
5.5 5.75 0.5
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pH# 0.1 pH units 8.7 8.8 7.9 8.7 8.1
pHiox 0.1 pH units 31 2.0 13 5.9 5.9
Rate of Reaction X XXXX XXXX XX XX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
36 37 38 39 40
Sample Description: EL-N 0.5- EL-N 0.75-1 EL-N 1-1.5 EL-N 1.5-2 EL-N 2-2.5
0.75
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHt 0.1 pH units 8.0 8.4 8.1 8.5 8.1
pHiox 0.1 pH units 6.4 6.9 6.8 54 6.6
Rate of Reaction XX XX XX XX XX
ARL GROUP
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Analytical Reference Laboratory LABORATORY REPORT
Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-10372 Revision: 00 Date: 10 July 2017
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
41 42 43 44 45
Sample Description: EL-N 2.5-3 EL-N 3-3.5 EL-N 3.5-4 EL-N 4-4.5 EL-N 4.5-5
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHt 0.1 pH units 8.1 7.8 7.7 8.2 8.3
pHfox 0.1 pH units 6.7 6.5 6.2 6.0 7.3
Rate of Reaction XX XX XX XX XXXX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
46 47 48 49 50
Sample Description: EL-N 5-5.5 EL-N 5.5-6 EL-S 0-0.5 EL-S 0.51 EL-S 1-1.5
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHt 0.1 pH units 8.8 8.5 7.5 7.5 7.8
pHiox 0.1 pH units 6.9 7.0 5.8 5.9 6.0
Rate of Reaction XX XX XX XX XX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372- 17-10372- 17-10372-
51 52 53 54 55
Sample Description: EL-S 1.5-2 EL-S 2.2.5 EL-S 2.5-3 EL-S 3-3.5 EL-S 3.5-4
Sample Date: 5/07/17 5/07/17 5/07/17 5/07/17 5/07/17
pHf 0.1 pH units 7.5 7.9 8.2 7.8 7.6
pHfx 0.1 pH units 6.0 5.9 6.1 6.0 6.0
Rate of Reaction XX XX XX XX XX
Acid Sulphate Soils
Sample No: LOR UNITS 17-10372- 17-10372- 17-10372-
56 57 58
Sample Description: EL-S 4-4.5 EL-S 4.5-5 EL-S 4.5-5
(DUP)
Sample Date: 5/07/17 5/07/17 5/07/17
pHt 0.1 pH units 7.4 7.3 7.4
pHiox 0.1 pH units 5.9 5.9 5.9
Rate of Reaction XX XX XX

Result Definitions
LOR Limit of Reporting [NT] Not Tested
* Denotes test not covered by NATA Accreditation

[ND] Not Detected at indicated Limit of Reporting

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance
or rejection of a lot or batch, a product recall or support legal proceedings. Tests are not routinely performed as duplicates unless specifically requested. Changes
occur in the bacterial content of biological samples. Samples should be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4
degrees Celsius or below. Samples tested after 24 hrs cannot be regarded as satisfactory because of temperature abuse and variations.

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au  www.promicro.com.au
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ir ARL ARL GROUP

Analytical Reference Laboratory

ADDRESS:

ATTENTION:

DATE RECEIVED:

YOUR REFERENCE:

PURCHASE ORDER:

APPROVALS:

REPORT COMMENTS:

Inorganics Supervisor

LABORATORY REPORT

Job Number:

Revision:
Strategen Environmental Consultants Pty Ltd Date:

Level 1, 50 Subiaco Square Road
Subiaco WA 6008

Sarah Breheny
6/07/2017

CIB - Vasse River (Causeway Rd)

Fiona Reid Kim Rodgers
General Manager

This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.
Metals in soils analysis was conducted on a dry weight basis.

METHOD REFERENCES:

Methods prefixed with "ARL" are covered under NATA Accreditation Number: 2377
Methods prefixed with "PM" are covered under NATA Accreditation Number: 2561

ARL No. 401/403
ARL No. 406
23A and 23B
ARL No. 201
ARL No. 202
ARL No. 204
ARL No. 203
ARL No. 205
ARL No. 210

Metals in Soil and Sediment by ICPOES/MS

Mercury by Cold Vapour Atomic Absorption Spectrophotometry
QASSIT et al Method Code

KCL Extractable pH and TAA

Peroxide Extractable pH, TPA and ANCe

Sulphur, Calcium and Magnesium by KCI Extraction

Sulphur, Calcium and Magnesium by Peroxide Extraction
Sulphur, Calcium and Magnesium by 4M HCI Extraction

Acid Sulphate Soils Method Codes and Further Calculations

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106

PRO \5\CR0

ProMicro
Science with Ethics

17-10372-B
00
11 August 2017

/\

NATA

\V 4

WORLD RECOGNISED
ACCREDITATION

Accredited for compliance with
ISO/IEC 17025 - Testing

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au  www.promicro.com.au
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Analytical Reference Laboratory

LABORATORY REPORT

Strategen Environmental Consultants Pty Ltd

ARL Job No: 17-10372-B Revision: 00 Date: 11 August 2017
8 Heavy Metals in Soil
Sample No: LOR UNITS 17-10372-B-16 | 17-10372-B-24 | 17-10372-B-25 | 17-10372-B-46
Sample Description: CR-S 5.5-5.75 CR-N 2-2.5 CR-N 2-2.5 EL-N 5-5.5
(DUP)
Sample Date:

Arsenic 5 mg/kg <5 <5 <5 10
Cadmium 0.1 mg/kg 0.6 0.8 0.6 <0.1
Chromium 1 mg/kg 4 5 4 51

Copper 1 mg/kg <1l <1 <1 5

Mercury 0.02 mg/kg <0.02 <0.02 <0.02 <0.02

Nickel 1 mg/kg 1 2 1 9
Lead 1 mg/kg 5 6 4 15
Zinc 1 mg/kg 13 6 3 140
8 Heavy Metals in Soil
Sample No: LOR UNITS 17-10372-B-54
Sample Description: EL-S 3-3.5
Sample Date:

Arsenic 5 mg/kg <5
Cadmium 0.1 mg/kg 0.4
Chromium 1 mg/kg 9

Copper 1 mg/kg 8

Mercury 0.02 mg/kg <0.02

Nickel 1 mg/kg 2
Lead 1 mg/kg 3
Zinc 1 mg/kg 4
SPOCAS Suite
Sample No: LOR UNITS 17-10372-B-10 | 17-10372-B-16 | 17-10372-B-24 | 17-10372-B-25
Sample Description: CR-S 3-3.5 CR-S 5.5-5.75 CR-N 2-2.5 CR-N 2-2.5
(DUP)
Sample Date:
Moisture 1 % wiw 20 22 24 24
pHkcl 0.1 pH Units 9.0 7.4 7.9 8.8
pHox 0.1 pH Units 2.3 2.1 2.1 2.1
Titratable Actual Acidity 2 molH* /t <2 <2 <2 <2
Titratable Peroxide Acidity 2 molH*/t 120 190 370 160
Titratable Sulphidic Acidity 2 molH*/t 120 190 370 160
Sulphidic - TAA 0.005 % Pyrite <0.005 <0.005 <0.005 <0.005
Sulphur
Sulphidic- TPA 0.005 % Pyrite 0.19 0.31 0.59 0.26
Sulphur
Sulphidic - TSA 0.005 % Pyrite 0.19 0.31 0.59 0.26
Sulphur
KCl Extractable Sulphur 0.005 %S 0.029 0.061 0.066 0.042
Peroxide Extractable 0.005 % S 0.33 0.35 0.69 0.53
Sulphur
Peroxide Oxidisable Sulphur 0.005 % S 0.30 0.29 0.62 0.49
Acidic Spos 4 molH/t 190 180 390 300
Residual Acid Soluble 0.005 %S NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Sulphur
ARL GROUP

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au

46-48 Banksia Road, Welshpool, Western Australia 6106
WwWw.promicro.com.au
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al ARL

Analytical Reference Laboratory

LABORATORY REPORT
Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-10372-B Revision: 00

Date: 11 August 2017

SPOCAS Suite

Sample No: LOR UNITS 17-10372-B-10 | 17-10372-B-16 | 17-10372-B-24 | 17-10372-B-25
Sample Description: CR-S 3-3.5 CR-S 5.5-5.75 CR-N 2-2.5 CR-N 2-2.5
(DUP)
Sample Date:
Sras - Pyrite S 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Sras - Acidic 4 molH*/t NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
KCI Extractable Calcium 0.005 % Ca 0.089 0.030 0.15 0.15
Peroxide Extractable 0.005 % Ca 0.094 0.030 0.15 0.17
Calcium
Acid Reacted Calcium 0.005 % Ca 0.005 <0.005 <0.005 0.020
Acidity - Ca 4 molH*/t <4 <4 <4 10
Sulphidic - Ca 0.005 % Pyrite S <0.005 <0.005 <0.005 0.016
KCl Extractable Magnesium 0.005 % Mg 0.019 0.046 0.043 0.026
Peroxide Extractable 0.005 % Mg 0.035 0.048 0.059 0.034
Magnesium
Acid Reacted Magnesium 0.005 % Mg 0.016 <0.005 0.016 0.008
Acidity - Mg 4 molH/t 13 <4 13 7
Sulphidic - Mg 0.005 % Pyrite S 0.021 <0.005 0.021 0.011
Excess Acid Neutral. 0.02 % CaCO3 NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Capacity
Excess ANC - Acidity 4 moleH/t NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Excess ANC - Sulphidic 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
ANC Fineness Factor 0.5 - 1.5 15 15 15
Net Acidity excluding ANC 0.005 %S 0.30 0.29 0.62 0.49
Net Acidity excluding ANC 5 moleH*/t 190 180 390 300
Liming Rate excluding ANC 1 kg CaCOs/t 26 25 54 42
Net Acidity 0.005 %S 0.29 0.29 0.61 0.47
Net Acidity 5 moleH/t 180 180 380 290
Liming Rate 1 kg CaCOs/t 25 25 53 41
SPOCAS Suite
Sample No: LOR UNITS 17-10372-B-26 | 17-10372-B-32 | 17-10372-B-39 | 17-10372-B-44
Sample Description: CR-N 2.5-3 CR-N 5.5-5.75 EL-N 1.5-2 EL-N 4-4.5
Sample Date:
Moisture 1 % wiw 23 34 17 16
pHkcl 0.1 pH Units 8.0 7.9 9.7 9.0
pHox 0.1 pH Units 2.0 2.6 7.8 7.3
Titratable Actual Acidity 2 molH*/t <2 <2 <2 <2
Titratable Peroxide Acidity 2 molH* /t 590 300 <2 <2
Titratable Sulphidic Acidity 2 molH* /t 590 300 <2 <2
Sulphidic - TAA 0.005 % Pyrite <0.005 <0.005 <0.005 <0.005
Sulphur
Sulphidic-TPA 0.005 % Pyrite 0.95 0.48 <0.005 <0.005
Sulphur
Sulphidic - TSA 0.005 % Pyrite 0.95 0.48 <0.005 <0.005
Sulphur
KClExtractable Sulphur 0.005 % S 0.058 0.12 <0.005 0.049
Peroxide Extractable 0.005 % S 1.0 0.74 0.044 13
Sulphur
ARL GROUP

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au

46-48 Banksia Road, Welshpool, Western Australia 6106
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LABORATORY REPORT
Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-10372-B Revision: 00 Date: 11 August 2017
SPOCAS Suite
Sample No: LOR UNITS 17-10372-B-26 | 17-10372-B-32 | 17-10372-B-39 | 17-10372-B-44
Sample Description: CR-N 2.5-3 CR-N 5.5-5.75 EL-N 1.5-2 EL-N 4-4.5
Sample Date:
Peroxide Oxidisable Sulphur 0.005 % S 0.94 0.62 0.044 1.3
Acidic Spos 4 molH*/t 590 390 27 780
Residual Acid Soluble 0.005 % S NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Sulphur
Sras - Pyrite S 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
Sras - Acidic 4 molH*/t NOTREQUIRED | NOTREQUIRED | NOTREQUIRED | NOTREQUIRED
KCI Extractable Calcium 0.005 % Ca 0.12 0.090 0.19 0.27
Peroxide Extractable 0.005 % Ca 0.12 0.12 2.3 0.91
Calcium
Acid Reacted Calcium 0.005 % Ca <0.005 0.030 2.1 0.64
Acidity - Ca 4 molH*/t <4 15 1,100 320
Sulphidic - Ca 0.005 % Pyrite S <0.005 0.024 1.7 0.51
KCl Extractable Magnesium 0.005 % Mg 0.041 0.23 0.016 0.032
Peroxide Extractable 0.005 % Mg 0.051 0.28 0.23 0.086
Magnesium
Acid Reacted Magnesium 0.005 % Mg 0.010 0.050 0.21 0.054
Acidity - Mg 4 molH*/t 8 41 180 44
Sulphidic-Mg 0.005 % Pyrite S 0.013 0.066 0.28 0.071
Excess Acid Neutral. 0.02 % CaCOs3 NOTREQUIRED | NOTREQUIRED 13 1.2
Capacity
Excess ANC - Acidity 4 moleH*/t NOTREQUIRED | NOTREQUIRED 2,600 240
Excess ANC - Sulphidic 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED 4.2 0.38
ANC Fineness Factor 0.5 - 1.5 15 1.5 15
Net Acidity excluding ANC 0.005 % S 0.94 0.62 0.044 13
Net Acidity excluding ANC 5 moleH*/t 590 390 27 780
Liming Rate excluding ANC 1 kg CaCOs/t 82 54 4 110
Net Acidity 0.005 % S 0.93 0.56 <0.005 0.86
Net Acidity 5 moleH*/t 580 350 <5 540
Liming Rate 1 kg CaCOs/t 81 49 <1 75
SPOCAS Suite
Sample No: LOR UNITS 17-10372-B-52 | 17-10372-B-53
Sample Description: EL-S 2.2.5 EL-S 2.5-3
Sample Date:
Moisture 1 % wiw 30 33
pHkcl 0.1 pH Units 8.8 8.7
pHox 0.1 pH Units 7.7 7.8
Titratable Actual Acidity 2 molH* /t <2 <2
Titratable Peroxide Acidity 2 molH* /t <2 <2
Titratable Sulphidic Acidity 2 molH* /t <2 <2
Sulphidic - TAA 0.005 % Pyrite <0.005 <0.005
Sulphur
Sulphidic- TPA 0.005 % Pyrite <0.005 <0.005
Sulphur
Sulphidic - TSA 0.005 % Pyrite <0.005 <0.005
Sulphur
ARL GROUP
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Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-10372-B Revision: 00 Date: 11 August 2017
SPOCAS Suite
Sample No: LOR UNITS 17-10372-B-52 | 17-10372-B-53
Sample Description: EL-S 2.2.5 EL-S 2.5-3
Sample Date:
KCIExtractable Sulphur 0.005 % S 0.017 <0.005
Peroxide Extractable 0.005 % S 0.27 0.23
Sulphur
Peroxide Oxidisable Sulphur 0.005 % S 0.25 0.23
Acidic Spos 4 molH"/t 160 140
Residual Acid Soluble 0.005 %S NOTREQUIRED | NOTREQUIRED
Sulphur
Sras - Pyrite S 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED
Sras - Acidic 4 molH™/t NOTREQUIRED | NOTREQUIRED
KCl Extractable Calcium 0.005 % Ca 0.27 0.29
Peroxide Extractable 0.005 % Ca 0.35 0.41
Calcium
Acid Reacted Calcium 0.005 % Ca 0.080 0.12
Acidity - Ca 4 molH/t 40 60
Sulphidic - Ca 0.005 % Pyrite S 0.064 0.096
KCl Extractable Magnesium 0.005 % Mg 0.076 0.092
Peroxide Extractable 0.005 % Mg 0.095 0.11
Magnesium
Acid Reacted Magnesium 0.005 % Mg 0.019 0.018
Acidity - Mg 4 molH/t 16 15
Sulphidic - Mg 0.005 % Pyrite S 0.025 0.024
Excess Acid Neutral. 0.02 % CaCO3 0.72 12
Capacity
Excess ANC - Acidity 4 moleH*/t 140 240
Excess ANC - Sulphidic 0.005 % Pyrite S 0.23 0.38
ANC Fineness Factor 0.5 - 15 15
Net Acidity excluding ANC 0.005 % S 0.25 0.23
Net Acidity excluding ANC 5 moleH*/t 160 140
Liming Rate excluding ANC 1 kg CaCOs/t 22 20
Net Acidity 0.005 %S 0.19 0.15
Net Acidity 5 moleH*/t 120 94
Liming Rate 1 kg CaCOs/t 17 13

Result Definitions
LOR Limit of Reporting [NT] Not Tested [ND] Not Detected at indicated Limit of Reporting
* Denotes test not covered by NATA Accreditation

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance
or rejection of a lot or batch, a product recall or support legal proceedings. Tests are not routinely performed as duplicates unless specifically requested. Changes
occur in the bacterial content of biological samples. Samples should be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4
degrees Celsius or below. Samples tested after 24 hrs cannot be regarded as satisfactory because of temperature abuse and variations.

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au  www.promicro.com.au
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ir ARL ARL GROUP

Analytical Reference Laboratory

LABORATORY REPORT

ProMicro
Science with Ethics

Job Number: 17-10372-C

Revision: 00

ADDRESS: Strategen Environmental Consultants Pty Ltd Date: 31 August 2017
Level 1, 50 Subiaco Square Road
Subiaco WA 6008

ATTENTION: Polly Hammond

DATE RECEIVED: 6/07/2017

YOUR REFERENCE: CIB - Vasse River (Causeway Rd)

PURCHASE ORDER:

o

APPROVALS:
Kim Rodgers
General Manager
REPORT COMMENTS:

This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.

METHOD REFERENCES:

Methods prefixed with "ARL" are covered under NATA Accreditation Number: 2377
Methods prefixed with "PM" are covered under NATA Accreditation Number: 2561

23A and 23B

ARL No.
ARL No.
ARL No.
ARL No.
ARL No.
ARL No.

201
204
205
207
136
210

QASSIT et al Method Code

KCL Extractable pH and TAA

Sulphur, Calcium and Magnesium by KCI Extraction
Sulphur, Calcium and Magnesium by 4M HCI Extraction
Chromium Reducible Sulphur

Lime Equivalence in Biosolids

Acid Sulphate Soils Method Codes and Further Calculations

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au www.promicro.com.au
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NATA
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WORLD RECOGNISED
ACCREDITATION

Accredited for compliance with
ISO/IEC 17025 - Testing
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al ARL

Analytical Reference Laboratory

ARL GROUP

Strategen Environmental Consultants Pty Ltd

ARL Job No: 17-10372-C

Revision: 00

LABORATORY REPORT

Date: 31 August 2017

Chromium Reducible
Sulphur
Sample No: LOR UNITS 17-10372-C-26 | 17-10372-C-44
Sample Description: CR-N 2.5-3 EL-N 4-4.5
Sample Date:
Moisture 1 % wiw 23 16
pHkcl 0.1 pH Units 8.0 9.0
Titratable Actual Acidity 2 molH "/t <2 <2
Sulphidic - TAA 0.005 % Pyrite <0.005 <0.005
Sulphur
KClExtractable Sulphur 0.005 % S 0.058 0.049
HCI Extractable Sulphur 0.005 %S NOTREQUIRED | NOTREQUIRED
Net Acid Soluble Sulphur 0.005 %S NOTREQUIRED | NOTREQUIRED
Net Acid Soluble Sulphur 4 moleH"/t NOTREQUIRED | NOTREQUIRED
Net Acid Soluble Sulphur 0.005 % Pyrite S NOTREQUIRED | NOTREQUIRED
Chromium Reducible 0.01 %S 0.46 0.95
Sulphur
Chromium Reducible 8 moleH™/t 290 590
Sulphur
Acid Neutralising Capacity 0.05 % CaCOs3 <0.05 8.4
BT
Acid Neutralising Capacity 10 moleH*/t <10 1,700
BT
Acid Neutralising Capacity 0.02 % Pyrite S <0.02 2.7
BT
ANC Fineness Factor 0.5 - 1.5 15
Net Acidity 0.01 % S 0.46 <0.01
Net Acidity 10 moleH™ /t 290 <10
Liming Rate 1 kg CaCOslt 40 <1
Net Acidity excluding ANC 0.01 %S 0.46 0.95
Net Acidity excluding ANC 10 moleH™ /t 290 590
Liming Rate excluding ANC 1 kg CaCOs/t 40 82

Result Definitions
LOR Limit of Reporting

[NT] Not Tested
* Denotes test not covered by NATA Accreditation

PRO @\CRO

ProMicro
Science with Ethics

[ND] Not Detected at indicated Limit of Reporting

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance
or rejection of a lot or batch, a product recall or support legal proceedings. Tests are not routinely performed as duplicates unless specifically requested. Changes
occur in the bacterial content of biological samples. Samples should be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4

degrees Celsius or below. Samples tested after 24 hrs cannot be regarded as satisfactory because of temperature abuse and variations.

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au

ARL GROUP

WWW.promicro.com.au
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Quality Control Report ir ARL
Job Number: 17-10372

Date: 10/07/17 Environmental and Analytical Laboratory

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC
parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report
or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of
analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis
A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the
average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is
less than 5 times the LOR.

Matrix Spike
An additional portion of sample to which known amounts of the target analytes are added before sample preparation.
Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)
A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)
An in-house certified solution/mixture of the target analyte of known concentration.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 of 2 46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91 050 159 898
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Quality Control Report
Job Number: 17-10372
Date: 10/07/17

'Field' pH in Acid Sulphate Soils

a ARL

Environmental and Analytical Laboratory

Holding Time Criteria Date
Analysed 10/07/2017
Duplicate Analysis (17-10372-1) RPD (%) Limits (%)
pH¢ 0 25
pHfox 0 25
Duplicate Analysis (17-10372-11) RPD (%) Limits (%)
pHf 0 25
pHfox 0 25
Duplicate Analysis (17-10372-21) RPD (%) Limits (%)
pH¢ 0 25
pHfox 0 25
Duplicate Analysis (17-10372-31) RPD (%) Limits (%)
pHf 0 25
pHfox 0 25
Duplicate Analysis (17-10372-41) RPD (%) Limits (%)
pHf 0 25
pHfox 0 25
Duplicate Analysis (17-10372-51) RPD (%) Limits (%)
pHf 0 25
pHfox 2 25
Blank Analysis Result (pH units) Limit (pH units)
pHf 5.8 0.1
pHfox 5.6 0.1
Blank Analysis Result (pH units) Limit (pH units)
pHf 5.6 0.1
pHfox 5.6 0.1
Blank Analysis Result (pH units) Limit (pH units)
pHf 5.6 0.1
pHfox 54 0.1
Certified Reference Material Recovery (%) Limits (%)
pHf 100 95-105
pHfox 100 95-105
pHf 100 95-105
pHfox 100 95-105
pHf 100 95-105
pHfox 100 95-105

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.au ABN: 91 050 159 898



Quality Control Report ir ARL
Job Number: 17-10372-B

Date: 11/08/2017 Environmental and Analytical Laboratory

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC
parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report
or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of
analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis
A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the
average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is
less than 5 times the LOR.

Matrix Spike
An additional portion of sample to which known amounts of the target analytes are added before sample preparation.
Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)
A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)
An in-house certified solution/mixture of the target analyte of known concentration.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 0f 6 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Quality Control Report
Job Number: 17-10372-B
Date: 11/08/2017

a ARL

Environmental and Analytical Laboratory

Metals in Soil and Sediment

Holding Time Criteria Date
Extracted 18/07/2017
Analysed 18/07/2017
Duplicate Analysis (17-10686-B-2) RPD (%) Limits (%)
Arsenic 0 200
Cadmium 40 200
Chromium 0 200
Copper 67 200
Nickel 0 200
Lead 200 200
Zinc 200 200
Duplicate Analysis (17-10980-B-1) RPD (%) Limits (%)
Arsenic 0 200
Cadmium 40 200
Chromium 67 200
Nickel 0 200
Duplicate Analysis (17-10980-B-10) RPD (%) Limits (%)
Arsenic 0 200
Cadmium 0 200
Chromium 18 50
Copper 1 25
Nickel 67 200
Lead 0 25
Zinc 17 25
Duplicate Analysis (17-11018-B-3) RPD (%) Limits (%)
Arsenic 5 50
Cadmium 46 50
Copper 3 25
Nickel 0 50
Zinc 2 25
Duplicate Analysis (17-11018-B-51) RPD (%) Limits (%)
Arsenic 1 50
Cadmium 67 200
Copper 8 25
Nickel 8 50
Lead 7 25
Blank Analysis Result (mg/kg) Limit (mg/kg)
Arsenic <5 5
Cadmium <0.1 0.1
Chromium <1
Copper <1

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

Page 2 of 6
www arlwa.com.aau ABN: 91 050 159 898
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Quality Control Report
Job Number: 17-10372-B
Date: 11/08/2017

a ARL

Environmental and Analytical Laboratory

Blank Analysis Result (mg/kg) Limit (mg/kg)
Nickel <1 1
Lead <1 1
Zinc <1 1
Blank Analysis Result (mg/kg) Limit (mg/kg)
Arsenic <5 5
Cadmium <0.1 0.1
Chromium <1 1
Copper <1 1
Nickel <1 1
Lead <1 1
Zinc <1 1
Blank Analysis Result (mg/kg) Limit (mg/kg)
Arsenic <5 5
Cadmium <0.1 0.1
Chromium <1 1
Copper <1 1
Nickel <1 1
Lead <1 1
Zinc <1 1
Matrix Spike (17-10606-B-3) Recovery (%) Limits (%)
Arsenic 115 80-120
Cadmium 101 80-120
Chromium 120 80-120
Copper 111 80-120
Nickel 102 80-120
Lead 110 80-120
Zinc 105 80-120
Matrix Spike (17-10980-B-1) Recovery (%) Limits (%)
Cadmium 91 80-120
Chromium 108 80-120
Copper 104 80-120
Nickel 120 80-120
Zinc 120 80-120
Matrix Spike (17-11018-B-3) Recovery (%) Limits (%)
Arsenic 91 80-120
Cadmium 110 80-120
Chromium 103 80-120
Copper 91 80-120
Nickel 106 80-120
Lead 80 80-120
Zinc 112 80-120
Certified Reference Material Recovery (%) Limits (%)
Arsenic 97 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898
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Quality Control Report

Job Number: 17-10372-B

Date: 11/08/2017

a ARL

Environmental and Analytical Laboratory

Certified Reference Material Recovery (%) Limits (%)
Cadmium 99 80-120
Chromium 100 80-120
Copper 99 80-120
Nickel 99 80-120
Lead 98 80-120
Zinc 110 80-120
Arsenic 103 80-120
Cadmium 105 80-120
Chromium 109 80-120
Copper 104 80-120
Nickel 111 80-120
Lead 102 80-120
Zinc 107 80-120
Arsenic 97 80-120
Cadmium 90 80-120
Chromium 98 80-120
Copper 94 80-120
Nickel 97 80-120
Lead 97 80-120
Zinc 95 80-120
Duplicate Analysis (17-10606-B-3) RPD (%) Limits (%)
Mercury 16 50
Duplicate Analysis (17-10686-B-2) RPD (%) Limits (%)
Mercury 0 200
Duplicate Analysis (17-11018-B-3) RPD (%) Limits (%)
Mercury 12 200
Duplicate Analysis (17-11018-B-51) RPD (%) Limits (%)
Mercury 0 50
Blank Analysis Result (mg/kg) Limit (mg/kg)
Mercury <0.02 0.02
Matrix Spike (17-10606-B-3) Recovery (%) Limits (%)
Mercury 113 80-120
Matrix Spike (17-11018-B-3) Recovery (%) Limits (%)
Mercury 87 80-120
Certified Reference Material Recovery (%) Limits (%)
Mercury 91 80-120
Mercury 90 80-120
Soil Parameters
Holding Time Criteria Date
Analysed 14/07/2017

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www arlwa comau ABN: 91 050 159 895
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Quality Control Report
Job Number: 17-10372-B
Date: 11/08/2017

a ARL

Environmental and Analytical Laboratory

pH KCL and TAA in Soil

Holding Time Criteria Date
Extracted 19/07/2017
Analysed 20/07/2017
Blank Analysis Result (pH Units) Limit (pH Units)
pHKCI 6.0 0.1
Titratable Actual Acidity <2 2
Laboratory Control Sample Recovery (%) Limits (%)
pHKCI 99 80-120
Titratable Actual Acidity 97 80-120
Duplicate Analysis (17-10528-B-5) RPD (%) Limits (%)
pHox 1 25
Titratable Peroxide Acidity 0 25
Duplicate Analysis (17-11282-1) RPD (%) Limits (%)
pHox 1 25
Titratable Peroxide Acidity 0 25
Blank Analysis Result (pH Units) Limit (pH Units)
pHox 6.5 0.1
Titratable Peroxide Acidity <2 2
Laboratory Control Sample Recovery (%) Limits (%)
pHox 92 80-120
Titratable Peroxide Acidity 102 80-120
Duplicate Analysis (17-10260-B-1) RPD (%) Limits (%)
KCI Extractable Sulphur 0 25
Duplicate Analysis (17-10260-B-6) RPD (%) Limits (%)
KCI Extractable Sulphur 0 25
Blank Analysis Result (% S) Limit (% S)
KCI Extractable Sulphur <0.005 0.005
Peroxide Extractable Sulphur <0.005 0.005
Laboratory Control Sample Recovery (%) Limits (%)
KCI Extractable Sulphur 101 80-120
Peroxide Extractable Sulphur 95 80-120
Duplicate Analysis (17-10260-B-1) RPD (%) Limits (%)
KCI Extractable Calcium 8 25
KCI Extractable Magnesium 50 25
Duplicate Analysis (17-10260-B-6) RPD (%) Limits (%)
KCI Extractable Calcium 0 25
KCI Extractable Magnesium 21 25
Blank Analysis Result (% Ca) Limit (% Ca)
KCI Extractable Calcium <0.005 0.005
Peroxide Extractable Calcium <0.005 0.005
KCI Extractable Magnesium <0.005 0.005
Peroxide Extractable Magnesium <0.005 0.005
Laboratory Control Sample Recovery (%) Limits (%)
KCI Extractable Calcium 85 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www arlwa comau ABN: 91 050 159 895
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Quality Control Report
Job Number: 17-10372-B
Date: 11/08/2017

a ARL

Environmental and Analytical Laboratory

Laboratory Control Sample Recovery (%) Limits (%)

Peroxide Extractable Calcium 83 80-120

KCI Extractable Magnesium 101 80-120
Peroxide Extractable Magnesium 108 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898



Quality Control Report ir ARL
Job Number: 17-10372-C

Date: 31/08/2017 Environmental and Analytical Laboratory

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC
parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report
or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of
analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis
A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the
average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is
less than 5 times the LOR.

Matrix Spike
An additional portion of sample to which known amounts of the target analytes are added before sample preparation.
Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)
A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)
An in-house certified solution/mixture of the target analyte of known concentration.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 of 2 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Quality Control Report ir ARL
Job Number: 17-10372-C

Date: 31/08/2017 Environmental and Analytical Laboratory
Chromium Reducible Sulphur in Soil
Holding Time Criteria Date
Analysed 25/08/2017

Duplicate Analysis (17-10260-C-33) RPD (%) Limits (%)

Chromium Reducible Sulphur 10 25

Blank Analysis Result (% S) Limit (% S)

Chromium Reducible Sulphur <0.01 0.01

Laboratory Control Sample Recovery (%) Limits (%)

Chromium Reducible Sulphur 104 80-120

Analytical Reference Laboratory (WA) PTY. Ltd
Page 2 of 2 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Appendix 8
Groundwater CoCs, CoAs and QCIRs
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ir ARL ARL GROUP

Analytical Reference Laboratory

LABORATORY REPORT

Job Number:
Revision:
ADDRESS: Strategen Environmental Consultants Pty Ltd Date:
Level 1, 50 Subiaco Square Road
Subiaco WA 6008
ATTENTION: Sarah Breheny
DATE RECEIVED: 20/07/2017
YOUR REFERENCE: City of Busselton
PURCHASE ORDER:
¢/
APPROVALS: y /. g /
ﬁ/«( i/‘?/f;—/ S
Fiona Reid Sam Becker
Inorganics Supervisor Inorganics Manager
REPORT COMMENTS:
This report is issued by Analytical Reference Laboratory (WA) Pty Ltd
Samples are analysed on an as received basis unless otherwise noted.
METHOD REFERENCES:
Methods prefixed with "ARL" are covered under NATA Accreditation Number: 2377
Methods prefixed with "PM" are covered under NATA Accreditation Number: 2561
ARL No. 29/402/403 Metals in Water by AAS/ICPOES/ICPMS
ARL No. 040 Arsenic by Hydride Atomic Absorption
ARL No. 330 Persulphate Method for Simultaneous Determination of TN & TP
ARL No. 308 Total Phosphorus in Water by Discrete Analyser
ARL No. 305 Chloride in Water by Discrete Analyser
ARL No. 301 Sulphate in Water by Discrete Analyser
ARL No. 309 Filterable Reactive Phosphorus in Water by Discrete Analyser
ARL No. 313/319 NOx in Water by Discrete Analyser
ARL No. 311 Nitrite in Water by Discrete Analyser
ARL No. 021 Acidity in Water
ARL No. 037 Alkalinity in Water
ARL No. 014 pH in Water
ARL No. 019 Conductivity and Salinity in Water
ARL No. 017 Total Dissolved Solids (At 105°C)
ARL GROUP

46-48 Banksia Road, Welshpool, Western Australia 6106

PRO \5\CR0

ProMicro
Science with Ethics

17-11290
00
31 July 2017

/\

NATA

\V 4

WORLD RECOGNISED
ACCREDITATION

Accredited for compliance with
ISO/IEC 17025 - Testing

Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au www.promicro.com.au
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jr ARL ARL GROUP

Analytical Reference Laboratory

PRO @\CRO

ProMicro
Science with Ethics

LABORATORY REPORT
Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-11290 Revision: 00 Date: 31 July 2017
Metals in Water
Sample No: LOR UNITS 17-11290-1 17-11290-2
Sample Description: EL-N CR-N
Sample Date: 19/07/2017 19/07/2017
Aluminium - Dissolved 0.01 mg/L <0.01 <0.01
Arsenic - Dissolved 0.001 mg/L <0.001 <0.001
Chromium - Dissolved 0.001 mg/L <0.001 <0.001
Iron - Dissolved 0.01 mg/L 0.13 0.31
Manganese - Dissolved 0.01 mg/L 0.01 0.03
Nickel - Dissolved 0.001 mg/L 0.002 0.002
Selenium - Dissolved 0.001 mg/L <0.001 <0.001
Zinc - Dissolved 0.001 mg/L <0.001 <0.001
Total Nitrogen in Water
Sample No: LOR UNITS 17-11290-1 17-11290-2
Sample Description: EL-N CR-N
Sample Date: 19/07/2017 19/07/2017
Total Nitrogen 0.2 mg/L 1.6 4.5
Total Phosphorus in
Water
Sample No: LOR UNITS 17-11290-1 17-11290-2
Sample Description: EL-N CR-N
Sample Date: 19/07/2017 19/07/2017
Total Phosphorus 0.01 mg/L 0.20 0.69
lons by Discrete
Analyser
Sample No: LOR UNITS 17-11290-1 17-11290-2 17-11290-3
Sample Description: EL-N CR-N QC(SN)-1
Sample Date: 19/07/2017 19/07/2017 19/07/2017
Chloride 5 mg/L 100 200 240
Sulphate 1 mg/L 11 11 12
Filterable Reactive 0.01 mg/L 0.03 0.06 [NA]
Phosphorus
NOX-N 0.01 mg/L 0.15 0.11 [NA]
Nitrite-N 0.01 mg/L 0.03 0.04 [NA]
Physical Parameters
Sample No: LOR UNITS 17-11290-1 17-11290-2 17-11290-3 17-11290-4
Sample Description: EL-N CR-N QC(SN)-1 QC(SN)-2
Sample Date: 19/07/2017 19/07/2017 19/07/2017 19/07/2017
Acidity 5 mgCaCOs/L 12 34 47 <5
Alkalinity 5 mgCaCOs/L 340 590 500 <5
pH 0.1 pH units 7.9 7.6 7.4 6.0
Conductivity 0.01 mS/cm 0.90 15 1.6 <0.01
Total Dissolved Solids 5 mg/L 460 710 790 <5
ARL GROUP

46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au  www.promicro.com.au
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ir ARL ARL GROUP B

Analytical Reference Laboratory Science with Ethics

LABORATORY REPORT

Strategen Environmental Consultants Pty Ltd
ARL Job No: 17-11290 Revision: 00 Date: 31 July 2017

Result Definitions
LOR Limit of Reporting [NT] Not Tested [ND] Not Detected at indicated Limit of Reporting

* Denotes test not covered by NATA Accreditation

FOR MICROBIOLOGICAL TESTING - The data in this report may not be representative of a lot, batch or other samples and may not necessarily justify the acceptance
or rejection of a lot or batch, a product recall or support legal proceedings. Tests are not routinely performed as duplicates unless specifically requested. Changes
occur in the bacterial content of biological samples. Samples should be examined as soon as possible after collection, preferably within 6 hrs and must be stored at 4
degrees Celsius or below. Samples tested after 24 hrs cannot be regarded as satisfactory because of temperature abuse and variations.

ARL GROUP
46-48 Banksia Road, Welshpool, Western Australia 6106
Telephone: 08 6253 4444  Facsimile: 08 6253 4440 www.arlwa.com.au www.promicro.com.au
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Quality Control Report ir ARL
Job Number: 17-11290

Date: 31/07/2017 Environmental and Analytical Laboratory

This report must not be reproduced except in full without prior written consent.

This Quality Control Report is issued in accordance with Section 18 of the ARL Quality Management Manual. All QC
parameters are contained within the relevant ARL Method as indicated by the method reference, either on this report
or the Laboratory Report.

Acceptance of Holding Times, Duplicate RPD, Spike, LCS and CRM Recoveries are determined at the time of
analysis by the Signatory indicated on the Laboratory Report.

DEFINITIONS

Duplicate Analysis
A sample, chosen randomly by the analyst at the time of sample preparation, analysed in duplicate.

RPD

Relative Percent Difference is the absolute difference between the sample and a duplicate analysis compared to the
average of the two analytical results. Acceptance Limits can be exceeded by matrix interference or when the result is
less than 5 times the LOR.

Matrix Spike
An additional portion of sample to which known amounts of the target analytes are added before sample preparation.
Acceptance Limits can be exceeded by matrix interference or when the target analytes are present in the sample.

Certified Reference Material (CRM)
A commercially available certified solution/mixture of the target analyte of known concentration.

Laboratory Control Sample (LCS)
An in-house certified solution/mixture of the target analyte of known concentration.

Analytical Reference Laboratory (WA) PTY. Ltd
Page 1 0f 9 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www.arlwa.com.au ABN: 91050 159 898



Quality Control Report ’r ARL
Job Number: 17-11290

Date: 31/07/2017 Environmental and Analytical Laboratory
Dissolved Metals in Water
Holding Time Criteria Date
Analysed 21/07/2017
Duplicate Analysis (17-10961-B-4) RPD (%) Limits (%)
Arsenic - Dissolved 0 200
Duplicate Analysis (17-11147-1) RPD (%) Limits (%)
Arsenic - Dissolved 0 200
Iron - Dissolved 200 200
Duplicate Analysis (17-11177-6) RPD (%) Limits (%)
Arsenic - Dissolved 0 200
Iron - Dissolved 0 50
Manganese - Dissolved 0 200
Duplicate Analysis (17-11250-7) RPD (%) Limits (%)
Iron - Dissolved 0 25
Manganese - Dissolved 0 25
Duplicate Analysis (17-11265-2) RPD (%) Limits (%)
Arsenic - Dissolved 0 200
Manganese - Dissolved 0 200
Selenium - Dissolved 0 200
Duplicate Analysis (17-11281-7) RPD (%) Limits (%)
Arsenic - Dissolved 40 200
Iron - Dissolved 7 25
Manganese - Dissolved 0 50
Selenium - Dissolved 0 200
Blank Analysis Result (mg/L) Limit (mg/L)
Arsenic - Dissolved <0.001 0.001
Iron - Dissolved <0.01 0.01
Manganese - Dissolved <0.01 0.01
Selenium - Dissolved <0.001 0.001
Blank Analysis Result (mg/L) Limit (mg/L)
Arsenic - Dissolved <0.001 0.001
Iron - Dissolved <0.01 0.01
Manganese - Dissolved <0.01 0.01
Matrix Spike (17-10961-B-4) Recovery (%) Limits (%)
Arsenic - Dissolved 115 80-120
Matrix Spike (17-11147-1) Recovery (%) Limits (%)
Iron - Dissolved 98 80-120
Matrix Spike (17-11177-6) Recovery (%) Limits (%)
Iron - Dissolved 94 80-120
Manganese - Dissolved 100 80-120
Matrix Spike (17-11250-7) Recovery (%) Limits (%)
Iron - Dissolved 96 80-120
Manganese - Dissolved 100 80-120
Matrix Spike (17-11265-2) Recovery (%) Limits (%)
Manganese - Dissolved 100 80-120
Selenium - Dissolved 108 80-120
Analytical Reference Laboratory (WA) PTY. Ltd
Page 2 of 9 46-438 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898
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Quality Control Report
Job Number: 17-11290
Date: 31/07/2017

a ARL

Environmental and Analytical Laboratory

Matrix Spike (17-11281-7) Recovery (%) Limits (%)
Iron - Dissolved 96 80-120
Manganese - Dissolved 100 80-120
Selenium - Dissolved 120 80-120
Certified Reference Material Recovery (%) Limits (%)
Arsenic - Dissolved 94 80-120
Iron - Dissolved 102 80-120
Manganese - Dissolved 103 80-120
Selenium - Dissolved 112 80-120
Iron - Dissolved 100 80-120
Manganese - Dissolved 99 80-120
Duplicate Analysis (17-11281-7) RPD (%) Limits (%)
Aluminium - Dissolved 1 25
Chromium - Dissolved 0 200
Nickel - Dissolved 0 200
Zinc - Dissolved 7 200
Blank Analysis Result (mg/L) Limit (mg/L)
Aluminium - Dissolved <0.01 0.01
Chromium - Dissolved <0.001 0.001
Nickel - Dissolved <0.001 0.001
Zinc - Dissolved <0.005 0.005
Matrix Spike (17-11281-7) Recovery (%) Limits (%)
Aluminium - Dissolved 112 80-120
Chromium - Dissolved 96 80-120
Nickel - Dissolved 97 80-120
Zinc - Dissolved 120 80-120
Certified Reference Material Recovery (%) Limits (%)
Aluminium - Dissolved 110 80-120
Chromium - Dissolved 101 80-120
Nickel - Dissolved 104 80-120
Zinc - Dissolved 107 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440

www arlwa.com.aau ABN: 91 050 159 898
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Total Nitrogen in Water

Job Number: 17-11290
Date: 31/07/2017

a ARL

Environmental and Analytical Laboratory

Holding Time Criteria Date
Extracted 24/07/2017
Analysed 25/07/2017
Duplicate Analysis (17-11257-1) RPD (%) Limits (%)
Total Nitrogen 8 50
Duplicate Analysis (17-11259-5) RPD (%) Limits (%)
Total Nitrogen 10 50
Duplicate Analysis (17-11289-1) RPD (%) Limits (%)
Total Nitrogen 0 200
Blank Analysis Result (mg/L) Limit (mg/L)
Total Nitrogen <0.2 0.2
Blank Analysis Result (mg/L) Limit (mg/L)
Total Nitrogen <0.2 0.2
Blank Analysis Result (mg/L) Limit (mg/L)
Total Nitrogen <0.2 0.2
Matrix Spike (17-11257-1) Recovery (%) Limits (%)
Total Nitrogen 98 80-120
Matrix Spike (17-11259-5) Recovery (%) Limits (%)
Total Nitrogen 105 80-120
Matrix Spike (17-11289-1) Recovery (%) Limits (%)
Total Nitrogen 100 80-120
Certified Reference Material Recovery (%) Limits (%)
Total Nitrogen 97 80-120
Total Nitrogen 95 80-120
Total Nitrogen 101 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
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Total Phosphorus in Water

Job Number: 17-11290
Date: 31/07/2017

a ARL

Environmental and Analytical Laboratory

Holding Time Criteria Date
Extracted 24/07/2017
Analysed 25/07/2017
Duplicate Analysis (17-11257-1) RPD (%) Limits (%)
Total Phosphorus 17 25
Duplicate Analysis (17-11259-5) RPD (%) Limits (%)
Total Phosphorus 25 50
Duplicate Analysis (17-11289-1) RPD (%) Limits (%)
Total Phosphorus 0 200
Blank Analysis Result (mg/L) Limit (mg/L)
Total Phosphorus <0.01 0.01
Blank Analysis Result (mg/L) Limit (mg/L)
Total Phosphorus <0.01 0.01
Blank Analysis Result (mg/L) Limit (mg/L)
Total Phosphorus <0.01 0.01
Matrix Spike (17-11259-5) Recovery (%) Limits (%)
Total Phosphorus 102 80-120
Certified Reference Material Recovery (%) Limits (%)
Total Phosphorus 98 80-120
Total Phosphorus 104 80-120
Total Phosphorus 92 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
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FRP in Water
Holding Time Criteria Date
Analysed 21/07/2017
Duplicate Analysis (17-11259-5) RPD (%) Limits (%)
Filterable Reactive Phosphorus 0 200
Duplicate Analysis (17-11290-1) RPD (%) Limits (%)
Filterable Reactive Phosphorus 40 200
Blank Analysis Result (mg/L) Limit (mg/L)
Filterable Reactive Phosphorus <0.01 0.01
Blank Analysis Result (mg/L) Limit (mg/L)
Filterable Reactive Phosphorus <0.01 0.01
Matrix Spike (17-11259-5) Recovery (%) Limits (%)
Filterable Reactive Phosphorus 106 80-120
Matrix Spike (17-11290-1) Recovery (%) Limits (%)
Filterable Reactive Phosphorus 108 80-120
Certified Reference Material Recovery (%) Limits (%)
Filterable Reactive Phosphorus 106 80-120
Filterable Reactive Phosphorus 107 80-120
Duplicate Analysis (17-11252-1) RPD (%) Limits (%)
Chloride 0 200
Sulphate 0 200
Nitrite-N 0 200
Duplicate Analysis (17-11257-2) RPD (%) Limits (%)
NOx-N 0 200
Duplicate Analysis (17-11291-1) RPD (%) Limits (%)
Chloride 29 50
Sulphate 20 25
Duplicate Analysis (17-11375-5) RPD (%) Limits (%)
Chloride 1 50
Sulphate 15 50
Duplicate Analysis (17-11375-6) RPD (%) Limits (%)
NOx-N 0 200
Blank Analysis Result (mg/L) Limit (mg/L)
Chloride <5 5
Sulphate <1 1
NOx-N <0.01 0.01
Nitrite-N <0.01 0.01
Blank Analysis Result (mg/L) Limit (mg/L)
Chloride <5 5
Sulphate <1 1
NOx-N <0.01 0.01
Blank Analysis Result (mg/L) Limit (mg/L)
Chloride <5 5
Sulphate <1 1
Matrix Spike (17-11252-1) Recovery (%) Limits (%)
Chloride 106 80-120

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www arlwa comau ABN: 91 050 159 895
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Environmental and Analytical Laboratory

Matrix Spike (17-11252-1) Recovery (%) Limits (%)
Sulphate 106 80-120
Nitrite-N 99 80-120

Matrix Spike (17-11257-2) Recovery (%) Limits (%)
NOx-N 97 80-120

Matrix Spike (17-11291-1) Recovery (%) Limits (%)
Chloride 109 80-120
Sulphate 110 80-120

Matrix Spike (17-11375-5) Recovery (%) Limits (%)
Chloride 116 80-120
Sulphate 112 80-120

Matrix Spike (17-11375-6) Recovery (%) Limits (%)
NOx-N 89 80-120

Certified Reference Material Recovery (%) Limits (%)
Nitrite-N 93 80-120
NOx-N 106 80-120
Chloride 99 80-120
Sulphate 111 80-120
NOx-N 106 80-120
Chloride 113 80-120
Sulphate 115 80-120
Chloride 117 80-120
Sulphate 119 80-120

Page 7 of 9
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Alkalinity and Acidity in Water

Holding Time Criteria Date
Analysed 21/07/2017
Duplicate Analysis (17-11265-2) RPD (%) Limits (%)
Alkalinity 0 25
Duplicate Analysis (17-11281-7) RPD (%) Limits (%)
Acidity 0 50
Alkalinity 7 25
Blank Analysis Result (mg Limit (mg
CaCOz3l/L) CaCOs/L)
Acidity <5 5
Alkalinity <5 5
Blank Analysis Result (mg Limit (mg
CaCOsl/L) CaCOslL)
Alkalinity <5 5
Certified Reference Material Recovery (%) Limits (%)
Alkalinity 101 80-120
Acidity 107 80-120
Alkalinity 112 80-120
Duplicate Analysis (17-11252-1) RPD (%) Limits (%)
pH 2 25
Conductivity 0 50
Duplicate Analysis (17-11259-12) RPD (%) Limits (%)
pH 0 25
Duplicate Analysis (17-11281-7) RPD (%) Limits (%)
pH 0 25
Conductivity 0 25
Blank Analysis Result (pH units) Limit (pH units)
pH 5.1 0.1
Conductivity <0.01 0.01
Blank Analysis Result (pH units) Limit (pH units)
pH 5.2 0.1
Conductivity <0.01 0.01
Blank Analysis Result (pH units) Limit (pH units)
pH 5.0 0.1
Certified Reference Material Recovery (%) Limits (%)
pH 100 95-105
Conductivity 102 95-105
pH 100 95-105
Conductivity 98 95-105
pH 100 95-105
Duplicate Analysis (17-11281-1) RPD (%) Limits (%)
Total Dissolved Solids 8 25
Duplicate Analysis (17-11283-1) RPD (%) Limits (%)
Total Dissolved Solids 7 25

Analytical Reference Laboratory (WA) PTY. Ltd
46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
www arlwa comau ABN: 91 050 159 895
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Blank Analysis Result (mg/L) Limit (mg/L)
Total Dissolved Solids <5 5
Blank Analysis Result (mg/L) Limit (mg/L)
Total Dissolved Solids <5 5
Laboratory Control Sample Recovery (%) Limits (%)
Total Dissolved Solids 95 80-120
Laboratory Control Sample Recovery (%) Limits (%)
Total Dissolved Solids 100 80-120

Analytical Reference Laboratory (WA) PTY. Ltd

46-48 Banksia Road, Welshpool, Western Australia 6106 Telephone: 08 6253 4444 Facsmile 08 6253 4440
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Customer Information

Attention: Sarah Breheny

Customer: Strategen Environmental Consultants Pty Ltd
Address: Level 1, 50 Subiaco Square Road

Phone Number:
Fax Number:
Report to:
Report email:

Subiaco WA 6008
(08) 9380 3100
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Sarah Breheny
info@strategen.com.au

Job Information

Project Reference:
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Security Seal:
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Contact Details
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ARL Contact:
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Registration Comments
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Aqueous Sample - 3 Months Solid Samples - 6 Months
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Limitations Statement

This report has been solely prepared for City of Busselton (C/- Strategen Environmental). No express or
implied warranties are made by Ecosystem Solutions Pty Ltd regarding the findings and data contained in
this report. No new research or field studies were conducted other than those specifically outlined in this
report. All of the information details included in this report are based upon the research provided and

obtained at the time Ecosystem Solutions Pty Ltd conducted its analysis.

In undertaking this work the authors have made every effort to ensure the accuracy of the information used.
Any conclusions drawn or recommendations made in the report are done in good faith and the consultants

take no responsibility for how this information and the report are used subsequently by others.

Please note that the contents in this report may not be directly applicable towards another organisation’s
needs. Ecosystem Solutions Pty Ltd accepts no liability whatsoever for a third party’s use of, or reliance

upon, this specific report.
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1 Introduction

Ecosystem Solutions were contracted by Strategen Environmental on behalf of the City of Busselton to
undertake a Reconnaissance Flora, Vegetation and Fauna Survey for the proposed Strategic Network

Corridors project in Busselton.

The Busselton Strategic Network Corridors program has been developed based on extensive work over recent
years to identify the strategic direction for ongoing development, management and improvement of the
road network in and around Busselton. This strategic direction is critical to managing current and future

traffic flows and supporting the town’s growth as a key tourism hub in the South West region.

The program involves a number of upgraded or newly constructed roads and bridge crossings within the town

of Busselton, as presented in Table 1 and Map 1.

Table 1: Strategic Network Corridor projects and footprints
Initiative | Part | Item | Name Proposed works
2 (iii) A Eastern Link New two lane crossing linking Causeway Road to Cammilleri Street or Stanley Street including new
bridge over Vasse River and widening of existing railway line embankment south of the river.

2 (ii) B Causeway Bridge | Widening of existing bridge over Vasse River to four lanes and upgrade of Causeway Road.
Duplication

3 (ii) C Strelly-Barlee- Three intersection treatments along West Street and Barlee Street, at intersections with Bussell
West Street Highway, Frederick Street and Strelly Street.
Route

4 (ii) D Strelly-Barlee- Upgrade West Street to four lanes and widening of existing embankment/culverts over New River.
West Street Development of two lanes along Roe Terrace and Frederick Street.
Duplication

4 (iii) E Fairway Drive Upgrade Fairway Drive to four lanes and widening of existing embankment/culverts over New
Duplication River.

5 (), B Ford Road New two lane road between Peel Terrace / Layman Road intersection and Bussell Highway. New

(ii) ‘Transport bridge over Vasse Estuary.

Corridor” Option | T, route options between new bridge and Bussell Highway:
I‘:g):idst?:gad Option 1: southern route to Korden Place.
Reserve, Low Option 2: eastern route to Vasse Highway intersection.
Level’ Option Additional Option 3: Ford Rd connection to Molloy St
Molloy Street
Option

This report provides the methodology and results of our surveys on the sites.

City of Busselton | Reconnaissance Flora, Vegetation and Fauna Survey

Busselton Strategic Network Corridors
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2 Site Details

The project was split up into five discrete survey areas, as shown in Map 1.

Item A -Initiative 2 (iii) Eastern Link

New two lane crossing linking Causeway Road to Cammilleri Street or Stanley Street including new bridge

over Vasse River and widening of existing railway line embankment south of the river (Map 2).
Item B - Initiative 2 (ii) Causeway Bridge Duplication

Widening of existing bridge over Vasse River to four lanes and upgrade of Causeway Road (Map 3).
Item C - Initiative 3 (ii) Strelly-Barlee-West Street Route

Three intersection treatments along West Street and Barlee Street, at intersections with Bussell Highway,
Frederick Street and Strelly Street (Map 4).

Item D - Initiative 4 (ii) Strelly-Barlee-West Street Duplication

Upgrade West Street to four lanes and widening of existing embankment/culverts over New River.
Development of two lanes along Roe Terrace and Frederick Street (Map 4).

Item E - Initiative 4 (iii) Fairway Drive Duplication

Upgrade Fairway Drive to four lanes and widening of existing embankment/culverts over New River (Map 5).

Item F -Initiative 5 (i), (ii) Ford Rd “Transport Corridor” Option, Ford Rd “Existing Reserve,
Low Level” Option & Molloy St Option.

New two lane road between Peel Terrace / Layman Road intersection and Bussell Highway. New bridge

over Vasse Estuary (Map 6).

Two route options between new bridge and Bussell Highway:
e  Option 1: southern route to Korden Place.

e  Option 2: eastern route to Vasse Highway intersection.

e  Additional Option 3: Ford Rd connection to Molloy St

City of Busselton | Reconnaissance Flora, Vegetation and Fauna Survey Page 7
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3 Flora, Vegetation & Communities

3.1 Objectives

To assess the flora and vegetation of the site with regard to its conservation value and report on these.

3.2 Legislation & Guidance Statements

Flora and vegetation are protected by various legislative and non-legislative instruments. These include
e Environmental Protection and Biodiversity Conservation Act 1999 (Cwth) (EPBC Act);

e  Wildlife Conservation Act 1950 (WA) (WC Act)

e  Environmental Protection Act 1986 (WA) (EP Act)

e Department of Biodiversity, Conservation and Attractions (DBCA) Priority lists for flora and vegetation.

A reconnaissance level flora and vegetation survey was conducted to be compliant with the Environment
Protection Authority’s (EPA’s) requirements for the environmental survey and reporting for flora and

vegetation in Western Australia.

These requirements are set out in the following documents:

e Technical Guidance - Flora and Vegetation Surveys for Environmental Impact Assessment (EPA,
December 2016);

e  Environmental Factor Guideline - Flora and Vegetation (EPA December 2016);

e Environmental Protection of Native Vegetation in Western Australia: Clearing of Native Vegetation with

particular reference to Agricultural Areas: Position Statement No. 2 (EPA, 2000).

The EPA categorises a number of levels of flora study/survey as detailed in Technical Guidance Statement

Flora and Vegetation Surveys for EIA (2016):

e  Desktop Study - used to gather contextual information on the site based on existing surveys, literature,
database searches and spatial information. At the completion of the desktop study, there should be
sufficient information to identify the potential range of flora and vegetation that may be impacted by
a proposal. Note this is not a survey but a study of the available information used to determine a survey

effort.

e Reconnaissance Survey: used to provide contexts and gather broad information about an area. It is
generally used to verify the information obtained from a desktop study, to characterise the flora and

delineate the vegetation units present. It involved low intensity sampling of the flora and vegetation
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to describe the general vegetation characteristics and condition. The reconnaissance survey should

clarify whether any significant flora may be present and may recommend a higher level of survey.

e Targeted Survey: used to gather comprehensive information on significant flora and/or vegetation. It
aims to determine the size and extent of all significant flora populations or vegetation in a survey area

and place any impacts in contexts.

e Detailed Survey: provides adequate local and regional context relative to the flora and vegetation with
the survey area. This survey required detailed comprehensive survey design, ensuring optimal survey
timing for the botanical province, disturbance events that may affect sampling result and

supplementary survey requirements.

The methodology adopted in this survey complies with those of a reconnaissance survey, providing
contextual information obtained from a desktop survey, ground-truthed via a field survey. The methodology

is presented in Section 3.3.

3.3 Methodology

3.3.1 Desktop Review

The desktop review gathered background information on the survey area and the flora species and
vegetation communities that may be present. This involved a search of the literature, public data, aerial
imagery and maps of the physical and biological characteristics of the study area (topography, soil types,

Soil-Landscapes and previous vegetation mapping).

For this analysis the following resources were used:

e DBCA Threatened Flora Database (extract obtained from Strategen Environmental)

e DBCA Threatened Ecological Community Database (extract obtained from Strategen Environmental)
e  NatureMap (DBCA);

e  Florabase (Western Australian Herbarium);

e  EPBC Act List of Threated Flora;

e  EPBC Act List of Threatened Ecological Communities;

e Australian Government’s EPBC Act Protected Matters Search Tool (Dept. of Environment and Energy)

extract obtained August 2017; and

e Landgate’s Shared Land Information Platform (SLIP) Database (accessed August 2017).
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3.3.2 Field Survey

A field survey was conducted in August 2017. The field survey involved walking all of the five survey areas

on foot inspecting all of the vegetation on both sides of the road.

Along with survey, the vegetation was assessed using the releve method whereby the following information

was collected at unmarked survey sites;
e  GPS coordinates;

e Dominant or important plant species and the differing strata layers, within approximately 10 m radius

of the observer;
e Notes on vegetation structure using the method of Muir (1977);
e  Vegetation condition score (Keighery, 1994);
e  Surface soil texture and colour;
e  Species other than the dominant were also recorded.

This method is more compatible to long narrow strips of vegetation like the road reserves in the study area.

A releve point was taken in where the native vegetation composition or structure changed.

A standardised field data sheet was used to collect field data. Vegetation condition was assessed using the

scale developed by Keighery (1994) which is the standard for the South West region.

Note that a spring flora survey was not conducted as part of this survey and as such, a nhumber of potential

species would not be flowering or able to be identified.

3.4 Declared Rare & Priority Flora

Species of flora and fauna are defined as Declared Rare or Priority conservation status where their
populations are restricted geographically or threatened by local processes. DBCA recognises these threats
of extinction and consequently applies regulations towards population and species protection. Declared rare
flora species are gazetted under subsection 2 of section 23F of the WC Act (1950) and therefore it is an
offence to “take” or damage rare flora without Ministerial approval. Section 23F of the WC Act (1950)
defines “to take” as “... to gather, pick, cut, pull up, destroy, dig up, remove or injure the flora or to cause

or permit the same to be done by any means” (Government of Western Australia, 2010).

Priority List Flora are under consideration for declaration as “rare flora”, but are in urgent need of further
survey (Priority One to Three) or require monitoring every 5-10 years (Priority Four). Table 1 presents the
definitions of Declared Rare and the four Priority ratings under the WC Act (1950) (Department of

Environment and Conservation, 2010a).
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Table 2: Rare & Priority Flora Categories

CONSERVATION CATEGORY
CODE

T “Taxa which have been adequately searched for and are deemed to be in the wild
either rare, in danger of extinction, or otherwise in need of special protection and

have been gazetted as such.’

P1 “Taxa which are known from one or a few (generally <5) populations which are under
threat, either due to small population size, or being on lands under immediate threat.
Such taxa are under consideration for declaration as ‘rare flora’, but are in urgent

need of further survey.”

P2 Taxa which are known from one or a few (generally <5) populations, at least some of
which are not believed to be under immediate threat. Such taxa are under

consideration for declaration as ‘rare flora’, but are in urgent need of further survey.”

P3 “Taxa which are known from several populations, and the taxa are not believed to be
under immediate threat (i.e. not currently endangered), either due to the number of
known populations (generally >5), or known populations being large, and either
widespread or protected. Such taxa are under consideration for declaration as ‘rare

flora’, but are in need of further survey.”

P4 “Taxa which are considered to have been adequately surveyed and which, while being
rare (in Australia), are not currently threatened by any identifiable factors. These taxa

require monitoring every 5-10 years.”

3.5 Threatened & Priority Ecological Communities

An ecological community is a naturally occurring biological assemblage that occurring in a particular type
of habitat. A threatened ecological community (TEC) is one which found to fit into one of the following

categories: Presumed Totally Destroyed; Critically Endangered; Endangered, or Vulnerable.

Possible TECs that do not meet survey criteria are added to the DBCA’s Priority Ecological Community Lists,
under Priority 1, 2 and 3. These are ranked in order of priority for survey and/or the definition of the

community and evaluation of its conservation status.

City of Busselton | Reconnaissance Flora, Vegetation and Fauna Survey Page 11
Busselton Strategic Network Corridors



3.6 Field Survey limitations

Limitations with the survey are listed in Table

Table 3: Field Survey Limitations.

Issue

Limitation

Comment

Sources of Information

No constraint

The area of survey has been reasonably well surveyed

and adequate data are available.

Intensity of survey

No constraint

For a reconnaissance survey, the level of
investigation and data collection was sufficient for

this project.

Seasonality of survey

Moderate constraint

One species, Caladenia procera, is known within the
study area. This species would not be detectable

during the timeframe of this study.

A detailed spring flora survey was not conducted as

part of this reconnaissance survey.

Expertise

No constraints

Gary McMahon has 20 years of survey experience for
flora within the Swan Coastal Plain. Additional flora
identification was provided by Nathan McQuoid, who

has extensive botanical experience in the south west.

Completeness

No constraints

The survey sites were linear road verge areas, where
easy access and the ability to walk though most

areas. 27 hours were spent in all of the sites.
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3.7 Desktop Study Findings
3.7.1  Flora

A desktop study of the flora values within the study area reveal a total of 46 flora species of significance

occurring within 5 kms of the sites (Table 2).

Table 4: Threatened and Priority Flora within a 5 km radius of the sites.

SPECIES STATUS LIFE HABITAT 3 = ¢
FORM 5 §o| © g & &
3 on =] v o
£ [(Tl=) [V > o 0o
[ = 4, © 5 =°-
k7] g @ ] g L=
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gracilis sandy clay flats near the o > o o >
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8 = 8 ] =
o ) o o o
Banksia nivea Threatened Shrub Sandy clay, gravel
subsp uliginosa > [ [ [ >
[0} [}
= | % | % | § |2
5 & & & 5
Banksia Vulnerable Shrub Winter wet clay over
squarrosa subs ironstone > > > > >
argillacea < < < < <
= = = = =
S S =} =} =}
Brachyscias Critically Herb Winter wet clays over
verecundus Endangered ironstone > > > > >
o o o o o
= = = = =
= = < < <
=) =) S S S
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huegelii > ) [ [J) [J)
T ] ] ] o
= I @A @ @
-— wv wv wv w
c (o] o o o
) [- % [- % [- % [- %
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2] 2] 2] b3 2]
= = = ] =
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5 5 s 2 s
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] ° ] ] ]
2 = o o 2
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SPECIES STATUS LIFE HABITAT ~ = ¢
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< < < < <
=} =} = = =
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=} =} =} =} =}
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micrantha > > > > >
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Gastrolobiim Endangered Shrub Peaty Grey brown sandy clay
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lateritia > < < < =
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) ) o) o) o)
Lamlarsa Threatened Shrub Grey brown white gravelly sandy
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Scot River Plain < < < < <
< < < < <
=} =} = = =
Petrophile Endangered Shrub Winter wet flats of red sandy
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densiflora var lying winter wet areas. > > > > >
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Verticordia Threatened Shrub Variety of sands and swampy
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Casiralalim P1 Shrub Sandy soils, lateritic gravelly
sp Yoongarillup soils > > > > >
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< < < < <
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sp Keysbrook > > > > >
Q [} Q Q Q
< < < < <
=) =) ) ) )
Amperea P2 Herb Sandy Soils
micrantha > > > 2 =
[T} [T} Q Q Q
= = < < <
S S S S S
Calystegia P2 Twining Damp places
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2 o o 2 o
a = = a =
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Chermaa P3 Shrub Sand or sandy clays.
carinatum > Q< < < <
]
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Conospermum P3 Open shrub Sandy or clayey soils, Swampy
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¢ 2 2 2 2
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Grevillea P3 Shrub Flowers: red, Aug to Nov.
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