SCHEDULE 1

Optimal Timing for Seeding and Planting

egion; November-
December in north of region.

No planting without irrigation.

==
i

Goldfields —
Esperance

April-May. Earlier in south than in north,

No planting without irrigation.

Great Southern

April-May throughout region. Seeding
during September-October within 30km
of the coast can also be successful due to
warm temperatures and spring coastal
showers.

May-June.

Kimberley

October-December, preferably just before
rain.

No planting without irrigation.

Metropolitan

April-June.

May-July.

Midwest April-May in south of region; November- | May-June in southern part of
December in extreme north of region. region only.

Pilbara November-December but preferably just | No planting without irrigation.
before rain,

South West April-June. May-June.

Wheatbelt North May — June. June- July.

Wheatbelt South April-June, May-June.
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SCHEDULE 2

Regional Maps
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Schedule 3A: Metropolitan Region Map
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Schedule 3B: South West Region Map
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Schedule 3C: Wheatbelt South Region Map
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Schedule 3D: Wheatbelt North Region Map
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Schedule 3E: Great Southern Region Map
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Schedule 3F: Goldfields-Esperance Region Map
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Schedule 3G: Midwest Region Map
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Schedule 3H: Gascoyne Region Map
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Schedule 31: Pilbara Region Map
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Schedule 3J: Kimberley Region Map
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ANNEXURE 1

Environmental Standard Brief: Preliminary Environmental Impact Assessment
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Document No, 6707/012 Issue Date 31/10/2005

CORPORATE PROCEDURE

Environmental Standard Brief

PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENT

This document is owned and authorised by Exccutive Director Technology and Environment.
Enquiries should be directed to the delegated custodian, Manager Environment,

Prinfed copies are uncentrolled unlegs marked otherwise
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ABOUT THIS STANDARD BRIEF

Environmental standard briefs provide the basic technical specification for engagement of
suitable consultants, and will require editing to meet the requirements of a particular road
project or task,

Advisory comments may be included within this standard brief and are shown in red italics.

For assistance in finalising this brief for a particular application, please contact the
Environment Branch.

Application

This standard brief applies to road infrastructure projects at either the alignment definition or
project development stage. It provides for preliminary examination of environmental aspects
and would not generally involve field studies or public consultation. :

. In cases where field investigations are required, Scctions 2 and 4 will need significant
amendment.

Related Environmental Guidelines

The scope of this brief relates to requirements contained in Main Roads environmental
guideline Environmental Assessment and Approval,

Related Environmental Standard Briefs

Environmental Impact Assessment and Environmental Management Plan (Internal), to be
used for preparing a brief for environmental consultants to complete Environmental Impact
Assessment (EIA) and Environmental Management Plans for internal use.

Environmental Impact Assessment (for Statutory Referral - ARI, EPS), to be used for an EIA
for a proposal that will need to be referred to the EPA or Commonwealth Minister for the
Environment.

Statutory Environmental Report (PER, ERMP), to be used for preparing a document for a
proposal that has received statutory assessment at a level of Public Environmental Review
(PER) or Environmental Review Management Program (ERMP) and is about to go through
the statutory public consultation process.
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Consultant Brief

PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENT

1. INTRODUCTION

1.1  Purpose

Briefly describe proposed project (eg. new road, dualling, widening, bridge construction elc.)
and location (road, section, suburb/tovn, SLK start and finish, local government authority),

Main Roads Western Australia (Main Roads) requires a Preliminary Environmental Impact
Assessment (PEIA) for the above project. This report will be used in the environmental
assessment and approvals process and will assist in identifying the need for, and scope of,
field investigations. The report will also provide a basis for discussion with environmental
agencies about the need to refer the proposal for statutory approval.

1.2 Background

Briefly describe project planning context, concurrent work on non-environmental aspects of
alignment definition or project development, stuging of the project, status of work on other
sections of the road.

Mention any previous environmental assessment work (by Main Roads or others) of which the
Project Manager is aware.

If the EPA has already provided informal advice on this project under Section 16 of the
Environmental Protection Act 1986, then include « copy of that advice in an Appendix 1o the

brief.
1.3  Study Area

The location and boundaries of the study area are shown on Figure 1 and include the
following features:

Describe the fill extent of the proposed road works including access tracks, materials pils,
connecting roads, pedestrian and cyele ways, etc.

MAIN ROADS Weslern Australia 5td Brief for Preliminary EIA Poge d of 8
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Z.

SCOPE

The consultant will undertake a desktop EIA of the proposed project, including the following
items:

identify and review any existing relevant environmental reports;
conduct an initial assessment to determine the key environmental aspects for the road
proposal; :
assess all environmental aspects likely to require referral of the project and advise whether
the project should be referred to the Environmental Protection Authority (EPA);
assess all matters of National Environmental Significance likely to require referral of the
project and advise whether the project should be referred to. the Commonwealth
Department of the Environment and Heritage (DEH);
consult with relevant government agencies as required;
determine (but do not apply for) clearances required under other legislative provisions,
including (but not limited to) those required under the following Acts:

- Conservation and Land Management Aet 1984;

- Wildlife Conservation Act 1950;

- Envirenmental Protection Act 1986;

- Rights in Water and Irrigation Act 1914;

- Heritage of Western Australia Act 1990;

- Aboriginal Heritage Act 1972; and

- Swan River Trust Act 1988,
provide a concise repott on the findings. -

List any other specific exclusions

3,

DESKTOP INVESTIGATION

The consultant will consider all aspects relevant to the proposed project. This is to include,
but is not limited to: Customise list as required

* @ @ @

Air quality;

Dust;

Fauna;

Vegetation - threatened species and communities; )
Vegetation — associations, representativeness and clearing (see Section 3.1);
Vegetation - dieback and other diseases or pathogens;

European cultural heritage;

Aboriginal heritage;

Surface waters / drainage (watercourses, stormwater disposal, waler quality, proclaimed
waterways);

Groundwater;

Wetlands;

Salinity;

Acid Sulphate Soils;

Noise and vibration;

Visual amenity;

Public safety and risk (industrial plant, gas pipeline, unexploded ordinance);
Contaminated sites;

Reserves and conservalion areas; and

MAIN ROADS Western Ausimlia Std Brief for Preliminary ELA Fage 50f 8
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o Other project-specific aspects not covercd elsewhere in this list. Examples include
environmentally significant landforms, coastal and mangrove areas.

Clearing of Native Vegetation

The consultant is required (o;

» confirm whether the clearing of native vegetation will occur;

s advise what permits or exemption apply or are required;

« confirm whether the project occurs within an ESA;

e assess the project against the 10 principles of clearing, as outlined in Schedule 5 of the
Environmental Protection Act 1986, see Appendix A,

s report on the outcome of the above assessment; and

¢ seek advice from all relevant agencies.

Each principle shall be properly assessed in accordance with the DoE’s Guideline to
Assessment — Clearing of Native Vegetation.

4, CONSULTATION AND LIAISON

The consultant will liaise with government regulatory authorities as required to obtain the
information required to undertake the study and will meet with the EPA for a discussion on
the likely need to refer this proposal.

If required the consultant will assist Main Roads with obtaining advice under Section 16 of
the Environmental Protection Act 1986.

No public consultation is to be undertaken by the consultant.

5 REPORT

The PEIA report will contain the following text components:
1. Summary of statutory approvals likely to be required;
2. Introduction, including background and scope of the report;
3. Brief description of the proposal;
4. Environmental aspects. Identification of key environmental aspects and desktop
assessment of potential impacts under each of the following categories. (This section
should include a description of the existing environment):
- ‘area of assessment,
- method of evaluation;
- extent of potential impact;
- relevant standards / regulations / policies; and
- further specific environmental investigations likely to be needed.
Approvals required;
Agencics / organisations consulted and outcomes;
Other information; and
. References,

The Section 4 of the report on environmental aspects should include a list of:

» all environmental aspects considered in determining the scope of the EIA;

 aspects not considered relevant, with a brief explanation (one paragraph); and

s aspects considered relevant and requiring desktop investigation as part of the preliminary
EIA.
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Information is to be presented in tabular format where possible.

The consultant will include the following figures in the report as a minimum:

= general location map (local government boundaries, road centrelines, townsites, major
watercourses, reserves and conservation areas);
study boundaries (proposed road reserve, off-road sites, cadastre);

* map showing location of key environmental constraints (must include extent of native
vegetation o be cleared and hydrological features including wetlands, watercourses, creek
lines, seasonal creeks and artificial drainage); and

* aerial photography of the proposal area,

»  [nsert other figures considered necessary

All figures are to include: title, number, north point, scale, data source and currency,
key/legend, adequale labelling, use of colour as appropriate,

The consultant is to submit a draft repott to the Project Manager for comment. Comments are
to be incorporated in the final report to the satisfaction of the Project Manager.

6. DELIVERABLES

The consultant will present the PEIA report to meet the following requirements.

Report | Bound hard copies | Unbound hard copies | Electronic copies

Final 6 1 |

Draft 2 0 1

Customise number of reports as required

Complete copies of the reports are to be provided in both Microsoft Word and PDF formats
and maps are also to be provided in ESRI Arcview GIS 3.2 format.

7. SCHEDULE

The consultant will attend the following meetings and undertake the works in accordance with
the following timetable:

Amend as required

= Start up meeting (onsite if required) within 1 week of award.

» Progress meeting as required.

s Meeting with EPA at a date to be confirmed.

* Present draft report - 4 weeks from award.

s Submit final report 1 week from receipt of Main Roads’ comments.

o [nserf any other meetings required.

Meetings will be held at the nominated office, and the consultant will provide minutes of the
meetings to all participants within one week of the date of the meeting, or as otherwise agreed
with the Project Manager.

8. INFORMATION TO BE PROVIDED BY MAIN ROADS

The following information will be made available to the successful consultant:

* Main Roads environmental guideline Environmental Assessment and Approval;

o List any previous environmental reports available; and

o List any other plans or reports or electronie data to be made available to the consultant.
o Nominate whether information is to be returned at the completion of the study.
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Appendix A

Ten Clearing Principles, as outlined in Schedule 5 of the Environmental Protection Act

1986

1.
2.

3.

7.
8.

9.

Does the area to be cleared comprise a high level of biological diversity?

Does the area to be cleared comprise the whole or a part of, or is necessary for the
maintenance of, a significant habltat for fauna indigenous to Western Australia?
Does the area to be cleared include, or Is necessary for the continued existence of,
rare flora?

Does the area to be cleared comprise the whole or a part of, or is necessary for the
malintenance of, a threatened ecological community?

Is the area to be cleared significant as a remnant of native vegetation in an area that
has been exiensively cleared?

Dces the area to ba cleared within, or in assoclation with, an environment associated
with a watercourse or wetland?

Is the clearing of the vegetation likely to cause appreciable land degradation?

Is the clearing of the vegetation likely to have an impact on the environmental values
of any adjacent or nearby conservation area? -

s the clearing of the vegetation likely to cause deterioration In the quality of surface
or underground water?

10, Is the clearing of the vegetation likely to cause, or exacerbate, the incidence or

intensity of flooding?
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ABOUT THIS STANDARD BRIEF

Environmental standard briefs provide the basic technical specification for engagement of
suitable consultants, and will require editing to meet the requirements Of a particular road
project or task.

Advisory comments may be included within this standard brief and are shown in red jtalics.

For assistanca in finalising this brief for a particular application, plaasa contact the
Environment Branch.

Application

This standard brief applies to road infrastructure proposals at either the alignment definition
or project development stage. It provides for an environmental impact assessment (EIA) and
an environmental management plan (EMP) for a proposal that will not need to be referred to
either the EPA or the Department of the Environment and Heritage (DEH), l.e. the
environmental process will be purely an Internal process.

In cases where the EJA report and EMP are to be combined into one report, Section 8 will
need significant editing.

Related Environmental Guidelines

The scope of this brief relates to raqu!ramanta contained in Main Roads environmental

guidelines:
«  Supplementary Guidance on Environmental Impact Assessment; and
» Environmental Assessment and Approval.

Related Environmental Standard Brlefs

Preliminary Environmental Impact Assessment, to be used for preliminary examination of
environmental aspecls, and would not generally include fleld studies.

Environmental Impact Assessment (for Statulory Referral — ARI, EPS), to be used for an EIA
for a proposal that will need to be referred to the EPA or Commonwealth Minister for the
Environment.

Statutory Environmental Report (PER, ERMP), to be used for preparing a document for a
proposal that has received statutory assessmient at a level of Public Environmental Review
(PER) or Environmental Review and Management Plan (ERMP), and is about to go through
the statutory public consultation process.

Environmental Management Plan (Statutory), to be used for preparation of an EMP for a
proposal that has received statutory assessment at a level of an Assessment on Referral
Information (ARI), Environmental Protection Statement (EPS), PER or ERMP.

MAIN ROADS Western Australia Sid Brief for EIA & EMP (Internal) Page 3of 2
Std Briel EIA & EMP (Internal) Rev 2.doe G707/013 Rev 2 31/10/05




Consultant Brief

ENVIRONMENTAL IMPACT ASSESSMENT AND ENVIRONMENTAL MANAGEMENT
PLAN (INTERNAL)

1. INTRODUCTION

This brief is to be used for projects that will NOT be referred to the EPA.

11 Purpose

Briefly describe proposed project (eg. new road, dualling, widening, bridge construction etc)
and location (road, section, suburb/ftown, SLK start and finish, local government authorily).

Main Roads Wastern Australia (Maln Roads) requires an Environmental Impact Assessment
(EIA) and an Environmental Management Plan (EMP) for the above project. These
documents will be used to assess and manage the environmental impacts of the project.
The project is not expected to require referral to the Environmental Protection Authority
(EPA) or the Department of the Environment and Heritage (DEH).

The need to prepare the EIA and EMP documents relates to requirements contained within
Main Roads environmental guideline Environment Assessment and Approval.,

1.2  Background

Briefly describe project planning context, concurrent work on non-environmental aspects of
alignment definilion or project development, staging of the project, status of work on other
sections of the road.

Main Roads has already completed a desktop Preliminary Environmental Impact
Assessment (PEIA) report.

Mention any other avaifable enviranmental reports.

If the EPA has already provided informal advice on this project under Section 16 of the
Environmantal Protection Act 19886, then include that advice in an Appendix to the brief.

1.3  Study Area

The location and boundaries of the study area are shown on Figure 1 and include the
following features:

Describe the full extent of the proposed road works including access tracks, materials pits,
connecting roads, pedestrian and cycle ways, etc.

MAIN ROADS Western Australin Std Briel lor EIA & EMP (Internal) Page 4 of 9
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2 SCOPE

The environmental consultant will undertake an EIA of the proposed project, including the

following items: : '

+ defermine the key environmental aspects to be considered and the scope of
investigations required;

« assessment to confirm that no significant environmental impacts will occur and that
referral to either the EPA or DEH is not required;

= description and assessment of the existing environment, including physical, biological,
social aesthetic, heritage, noise, and site contamination;

« field investigations in accordance with Section 4;

¢ Impact assessment that describes the proposed works and their potential impact on the
oxisting environment, with reference to all features of the project including road and
bridgeworks, materials pits, access tracks and spoll sites;

+ consultation with regulatory stakeholders to determine requiremants;

+ provide all necessary informatlion to obtain, and assist the Project Manager In applying for
clearances required under legislative provisions, including (but not limited fo) those
raquirad under the following Acts and regulations:

Environmental Protection (Clearing of Native Vegetation) Regulations 2004;
- Rights in Water and Irrigation Act 1914:
- Conservation and Land Management Act 1984;
Wildlfife Conservation Act 1950;
Heritage of Western Australia Act 1890; and
Swan River Trust Act 1988,

= provlda environmental management actions $u1table for inclusion in the tender
documentation far project implementation;

« provide a concise report on the results of environmental investigations and clearances
obtained; and

« provide complete and sufficient information to prepare the EMP for construction.

An Aboriginal heritage study may be included in this work or under a separate conlract (refar
fo Main Roads standard brief Aboriginal Heritage Study).

The consultant will also prepare an EMP for the identified impacts, including the following

items:

+ planning that minimises the environmenlal impacts of the works and identifiaa those
responsible for implementation;

« monitoring and maintenance program which assesses the Implementation;

+ list of commitments identifying management requirements; and

= provide environmental management actions in accordance with results of EIA report.

3. METHODOLOGY

The consultant is to consider all environmental aspects relevant to the proposed project,
including but not limited to those listed in the Main Roads environmental guideline
Supplementary Guidance on Environmental Impact Assessmaent except: List any specific
exclusions

In addition fo this list the consultant is also o consider: List an v addaﬁona! components as
required.

In addition an initial assessment is lo be undertaken to determine the key environmantal
factors to be considered. This assessment s to be incorporated into the EIA report, and will
include items listed in Main Roads environmental guldeline Supplementary Guidance on
Envirohmental Impact Assessment,
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4. FIELD INVESTIGATIONS

Include additional surveys as required.

Edit field investigation requirements to suit using the results of the PEIA (if it oxisls).
As a minimum, field investigations shall be undertaken for the following environmental
aspects (develop survey list in accordance with PEIA recommendations):.

1. Biological flora survay;Dieback survey (including other diseases or pathogens),
Acid Sulphate Soils;

Biological fauna survey (opportunistic only);

Cultural heritage survay; '

Noise survey;

Welland field assessment; and

Contaminated site assessment.

Insert other aspects as required.

©HND MR W

Nole that the biological survey should be conducted in Spring for optimal results

The consultant is to be fully aware of the obligations and implications of all relevant
legislation including EPA policies and positions and of all legislation and regulations relating
to flora and fauna collection, permits and access requirements. Field investigations and
survays are to be conducted in accordance with the requirements set out in Main Roads
environmental guidelines Biological Survey and Supplementary Guidance on Environmental -
Impact Assessment except: List any specific exclusions.

Clearing of Native Vegetation

The consultant is required to;
‘ o confirm whether the clearing of native vegetation will occur;
o advise what permits or exemption apply or are raquired,
o confirm whather the project occurs within an Envirenmentally Sensitive Area;
o assess the project against the 10 principles of clearing, as outlined in Schedule 5 of
the Environmental Protection Act 1986, see Appendix A,
report on the outcome of the above assessment; and
o seek advice from all relevant agencies.

o]

Each principle shall be properly assessed in accordance with the DoE's Guideline to
Assessment — Clearing of Native Vegetation.

5. CONSULTATION AND LIAISON

The consultant will lialse with government regulatory authorities as required to obtain the
information necessary to complete the scope of work.

Provide details of public consultation requirements if applicable. Community and
environmental groups will nead to be considered.

6. REPORTS

The EIA report will include all components listed in Main Roads environmental guideline
Supplementary Guidance on Environmental Impact Assessment and will ba written in

accordance with the guideline.

The consultant should develop the EMP in consullation with relevant Main Roads’ tender-
document specifications.

The EMP Is to be set out in accordance with the following:
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1. Summary of management plan, including summary of commitments table. This table
will form the basis of auditing the compliance of Main Roads, and subsequently the
contractor.

2, Brief background of the project and reason for implementation. Also need to include
a list of responsible parties.

3. Scope of the project, and of the EMP.

4, Brief description of existing environment,

5. Principal activities of the project.

6. Key Issues. Summary to highlight the key environmental issues. Issues will reflect
those identified in the Environmental Impact Assessment report.

T Environmental management measures. These will expand upon the management
strategies briefly set out in the Main Roads Environmental Impact Assessment,
Management measures will be speclfied for each stage of the project, including
detalled design (if applicable), pre-construction, construction and post-construction.
The Main Roads EMP will contain a tabulated list of actions detailing:

- action;
- objective;
- location (broad);
- fiming (project stage);
- responsible party (Main Roads contractor); and
- raqulrements/consultatlonlaccaptanca criteria (eg Department of Indigenous
Affalrs).
8. Commitments Table.
8. Reference documents.

The EIA report and EMP may be combined Into a single report In agreement with the Project
Manager,

7. DELIVERABLES

The consultant will present the EIA report and EMP to meet the following requirements.

Report | Bound Colour hard Unbound Colour hard Electronic copies
coples copies
Draft | 2 0 - 3
| Final 10 1 1

Customise number of reports as required

Complete coples of the reports are to be provided in both Microsoft Word and PDF formats
and maps are also to be provided in ESRI Arcview GIS 3.2 format.

8. SCHEDULE

The consultant will attend the following meetings and undertake the works in accordance
with the following timetable: Amend as required

= Start up meeting on site within 1 week of award,

* Progress meeting when required,

« Present draft report on EIA component 4 months from award.

= Submit final EIA report (or combined report) 1 week from receipt of Main

Roads' comments.
Presentation of draft EMP (or combined report).

L ]

= Submit final EMP report (or combine repon).

= Project completion meeting.

e Insert any other meetings required. .
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Meetings will be held at the nominated office, and the consultant will provide minutes of the
meetings to all participants within one week of the date of the meeting, or as otherwise
‘agreed with the Project Manager.

9. INFORMATION TO BE PROVIDED BY MAIN ROADS

The following Infermation will be made available to the successful consultant:

» Main Roads environmental guideline Environmental Assessment and Approval;

s PEIA Report;

s List any previous environmental reports available; and

s List any other plans or reports or electronic data to be made available to the consultant.
Nominate whether information is to be returned at the completion of the study.
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Appendix A

Ten Clearing Principles, as outlined in Schedule 5 of the Environmental Protection Act
1986

1. Does the area to be cleared comprise a high level of biological diversity?

2. Does the area o be cleared comprise the whole or a part of, or Is necessary for the
maintenance of, a significant habitat for fauna indigenous to Western Australia?

3. Does the area to be cleared include, or is necessary for the continued existence of,
rare flora?

4. Does the area to be cleared comprise the whole or a part of, or is necessary for the
maintenance of, a threatened ecological community?

5. Is the area to be cleared significant as a remnant of native vegetation in an area that
has been extensively cleared?

6. Does the area to be clearad within, or in association with, an environment associated
with a watercourse or wetland?

7. Is the clearing of the vegetation Iikely to cause appreciable land degradation?

8. Is the clearing of the vegetation likely to have an impact on the environmental values

. of any adjacent or nearby conservation area?

9. Is the clearing of the vegetation likely to cause deterioration in the quality of surface
or underground water?

10. Is the clearing of the vegetation likely to cause, or exacerbate, the incidence or
intensity of flooding? :
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1. INTRODUCTION
1.1  PURPOSE

This document provides supplementary guidance on environmental impact assessment (EIA),
in the form of detailed requirements of field investigations, liaison and reporting.

The need for an ETA will have been identified previously in accordance with Main Roads
environmental guideline Environmental Assessment and Approval, which guides the overall
environmental process.

1.2 Application
1.2.1 When should I use this document?

When Main Roads environmental guideline Environmental Assessment and Approval vequires
an EIA to be undertaken, this supplementary guidance document should also be used.

1.2.2 Why should [ use this document?

Use of this document will:

 assist in understanding what is involved in an EIA and the standard of report required;
s assist in management of the process;

= facilitate management of consultants involved in the assessment; and

s provide the basis for environmental management for a project.

1.2.3  What does this document apply to?

This document applies to a road project at alignment definition or project development stage
that has been identified as needing an EIA. A preliminary (desktop) EIA is likely to have
been completed previously.

Figures 1 and 2 have been taken from Environmental Assessment and Approval and indicate
where an EIA fits into the environmental assessment and approval process.

This document applies to projects that will be managed internally (ie not needing referral 1o
the EPA or the Commonwealth Department of the Environment and Heritage (DEH)), and
also to projects that will be referred to the EPA for an expected level of assessment of

“Agsessment on Referral Information” (ARI) or “Environmental Protection Statement” (EPS).

On completion of the EIA, the user will need to revett to the Environmental Assessment and
Approval guideline in order to continue managing the overall environmental process.

This document is not to be used for:

¢ Comparative environmental assessment of route options (ie alignment selection);

s a Preliminary EIA; or

e a project that will be referred to the EPA for an expected level of assessment of “Public
Environmental Review” (PER) or “Environmental Review and Management Program”

(ERMP).
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1.2.4 How do I use this document?

This document provides a guide and background information on investigations, and the
format and content of an EIA report. It should be used in conjunction with the appropriate
standard brief when engaging an environmental consultant to carry out an EIA (Section
1.2.5). :

1.2.5 Associated corporate documents

' The following Main Roads documents should be used in conjunction with this guideline:

environmental guideline Environmental Assessment and Approval,

environmental guideline Referral to Commonwealth Government for Environmental
Approval,

environmental guideline Aboriginal Heritage;

o environmental standard brief Environmental Impact Assessment and Environmental
Management Plan (Internal); and

» environmental standard brief Environmental Impact Assessment (for Statutory Referral —
ARI, EPS).
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. ENVIRONMENTAL ASSESSMENT AND
PROJECT STAGE APPROVAL PROCESS

£ e e oo e e v e

Definition or Project Development stage
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Figure 1 — Chart of Project Stage and Environmental Process
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2. ENVIRONMENTAL IMPACT ASSESSMENT

The key steps in the overall environmental process that normally would have been undertaken
prior to an EIA are:

s screening for low environmental impact;

s preliminary EIA (PEIA);

decision whether to refer the proposal to EPA or Environment Australia; and

« indication of the likely level of statutory assessment.

If an EIA has been undertaken at some stage in the past then the EIA report must be
comprehensively reviewed to ensure it meets current statutory requirements. If the review
indicates it is lacking in some respects, then additional work must be carried out to bring the

document to the required standard.

The approach to an EIA and its scope of work will depend on whether the proposal is to be
referred and the likely level of assessment to be set eg ARI or EPS.

Projects Not Referred
These projects will be managed internally and will undmgo adequate impact asscssment to

confirm that referral is not necessary and to enable preparation of a suitable environmental
management plan.

Projects referred with likely ART or EPS level assessment

A project to be referred will undergo adequate impact assessment to confirm that referral is
necessary and meet the particular requirements of the EPA and Environment Australia for the
expected level of assessment. Liaison with the EPA should take place to confirm the scope of
the EIA because the EIA report will be a key document used by the EPA in deciding a level of
assessment. The aim is to ensure that the report demonstrates that these ‘lower levels’ of
assessment are appropriate for the project, and a record of adequate consultation with
stakeholders will be important in this regard. If the report is deficient in some way then the
EPA may apply the precautionary principle and decide to set a higher level of assessment, ie a
PER or ERMP.

Key steps of an EIA are listed below and explained in following sections:
= assessment of impacts relevant to the project

e assessment of factors associated with referral

¢ liaison and consultation with agencies and other stakeholders

s field investigation

o preparation of EIA report

Projects which require referral to DEH under the Environmental Protection and Biodiversity
Conservation Act 1999 have additional requirements and must comply with Main Roads
environmental guideline Referral to the Commonwealth Government for Environmental

Approval.
2.1 * Assessment of Impacts Relevant to the Project.

At this stage of a project a PEIA should have been completed and indicate relevant
environmental aspects (Appendix A) and possible impacts in broad terms. The preliminary
report will assist in prbparmg a scope for further EIA work and engagement of a consultant.
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The scope of investigations required for each environmental aspect is mainly dependent on
the individual project, and may vary from nil, to a cursory desktop assessment, to a detailed
field investigation. The scope of work required also partially reflects whether the project will
be referred lo the EPA.

Due to the public nature of the EIA report, projects that are to be referred must include
environmental investigation of all relevant aspects rather than only those aspects requiring
referral. The possible scope of investigations for each factor is listed in Appendix A.

2.2 Assessment of Factors Assoclated with Referral

Appendix B lists the environmental factors that require referral of a project to the EPA.

Environmental assessment of the potential impacts on any matters of National Environmental
Significance will require investigation according to the Main Roads environmental guideline
Referral to Commonwealth Government for Environmental Approval.

23 Liaison and Consultation with Agencies and Other Stakeholders

The aim of liaison is to ensure that EIA investigation and reporting addresses stakeholder
concerns, and therefore reduces the potential for project delays at a future stage. Stakeholders
include: '

e State government departments

= local government

¢ landowners

¢ community and business groups

Projects that are to be referred to the EPA must include consultation with relevant regulatory
agencies (eg. Department of Conservation and Land Management, Department of
Environment), prior to referral to discuss the proposed scope of works in order to meet their
requirements.

Concerns expressed by stakcholders will need to be adequately addressed, espadially for
projects that will be referred to the EPA. Failure to do so may result in the EPA setting a
higher level of assessment with associated lengthy public review,

Projects with matters of National Environmental Significance will require liaison with
Environment Australia.

2.4 Tield Investigation

Field investigations will be carried out as follows for the two EIA processes:

« EIA for internal purposes — in accordance with the requirements provided in Appendix C

+ EIA for referral purposes — in accordance with the requirements of Appendix C, the EPA
and other regulatory agencies.

Field investigations will be undertaken for the relevant environmental aspects listed in
Appendices A and B as a minimum. It should be noted that this is not an exhaustive list and
additional surveys should be undertaken as required to suit the project requirements. Some
investigations have specific timing requirements, eg a springtime flora survey, that will need
to be considered when scheduling environmental impact assessment.
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Investigations described in this guideline do not include Aboriginal heritage and Native Title
considerations. However, Aboriginal heritage must be considered for a proposal in
accordance with Main Roads environmental guideline Aboriginal Heritage.

2.5  Preparation of an Environmental Impact Assessment Report

The EIA report is a key document in the environmental assessment and approval process and
will guide environmental management for a project. The EIA report is to include the
components listed in Appendix D. Tn summary the EIA report is to include:

= Summary;

o Introduction;

» Description of the proposal;

= Existing environment;

s Environmental aspects;

» Environmental management;

Environmental management commitments;

Public consultation,

Consultation with regulatory stakeholders; and

Recommendations.

. @ =

The environmental management section of the EIA report only needs to describe the principle
management actions, A detailed description of the specific management actions will be
provided later, in the Environmental Management Plan..

The environmental aspects section of the EIA report should list all aspects considered in
determining the scope of the EIA and an explanation of why any aspects were considered not
relevant to the project (using the checklist in Appendix E). Clearing of native vegetation is of
patticular interest and reporting must include an assessment of the clearing impacts based on
the Ten Clearing Principles, as outlined in Schedule 5 of the Environmental Protection Act
1986, see Appendix G.

If a project is to be referred to the EPA or Environment Australia the EIA will form the base
information of the referral documentation (see Appendix E of Environmental Assessment and

Approval, and Referral to the Commonwealth Government for Environmental Approval).

A checklist is available (Appendix F) to assist a Project Manager review a draft EIA report,
and the Environment Branch is able to assist in the review. For a project that is to be referred
and is likely to be assessed at a level of an ARI or EPS, the draft EIA report should also be
reviewed by the EPA before the official step of refetral (the EIA report is to be reviewed by
Manager Environment prior to referral to the EPA and/or Environment Auslralia.).

A copy or the final report is to be sent to the Main Roads librarian.

When EIA activity is complete the Project Manager will need to refer back to Znvironmental
Assessment and Approval to continue with the overall environmental process.
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Appendix A
Environmental Aspects To Be Considered During Envirenmental Impact Assessment

This Appendix provides a list of environmental aspects to be considered by an environmental
consultant. It should be noted that this is not an exhaustive list and should be added to, to suit
the project.

Air quality

Factor mostly applies o urban areas; information on regional air quality and historical data is
usually sufficient. Preliminary assessment indicates whether further work is required for high
traffic flows or sensitive areas; work includes modelling and/or baseline and post-construction
air quality monitoring.

Dust :

Mainly a construction impact dealt within the environmental management plan to protect
residences. Sensitive receivers (nearby residences, some vegetation), high or ongoing dust
generation potential may require air quality environmental impact assessments, as above.

Fauna

Impacts on mammals, birds, herpetofauna (reptiles and frogs) or invertebrates are usually
associated with habitat loss (clearing) and restriction of movement. Scheduled or priority
fauna are key aspects. Assessment is usually either desktop or opportunistic spotting during
vegetation survey. Detailed investigations may include specific observations, trapping or
sampling.

Vegetation - threatened species and communities _

[mpacts on declared rare or priority flora, or threatened ecological communities, may occur
during clearing for roads or associated works. Conduct initial database check and discuss
with the WA Threatened Species and Communities Unit at the Department of Conservation
and Land Management. Most projects will also require a field vegetation survey and mapping
to determine local and regional significance. Surveys are best conducted in spring,
particularly for rare flora. Survey and mapping detail should be agreed with EPA if the
project is to be referred. .

Vegetation — clearing '

Quantify the area of native vegetation to be cleared and consider local land degradation
effects (extent of regional remnant vegetation, erosion, dust). Identify vegetation in parks or
reserves, including Bush Forever sites in the metropolitan avea and Regional Forest
Agreement areas. Assess the clearing of native vegetation against the Ten Clearing
Principles, as outlined in Schedule 5 of the Environmental Protection Act 1986, see Appendix
G. Each principle shall be properly assessed in accordance with the DoE’s Guideline to
Assessment — Cleating of Native Vegetation.

Vegetation — dieback and other diseases or pathogens

Perform a desktop survey to determine general susceptibility and previous occurrence. Field
observations during vegetation survey, focussed on indicator species. Carry out a detailed
survey with soil sampling for critical areas. Assess significance with regard to vegetation
quality,
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Vegetation —weeds
Department of Agriculture can provide advice on weed prevalence. Field observation during

vegetation survey. Focus on declared and environmental (nuisance) weeds.

Aboriginal herilage

Refer to Main Roads environmental guideline Aberiginal Heritage. May be limited to
desktop survey, which will indicate the need for further work. Usually, projects require field
surveys for cthnographic (cultural/religions) and archaeological (artefacts) sites including
consultation with all groups associated with the area.

European cultural heritage :

See Cultural Heritage Assessment And Approval Process (Main Roads, 2001). Desktop
survey using Heritage Council of WA central database, plus check with local government(s).
Built-up arcas should also have a ‘windscreen’ check for buildings over 60 years old.
Heritage sites potentially impacted require field assessments to be carried out to the Heritage

Council of WA standard.

Surface waters / drainage (watercourses, erosion, stormwater disposal, water quality,

salinity)

Impacts on surface hydrology, including flooding, channel form and alignment, should be
investigated to Main Roads Senior Waterways Engineer’s requirements. Desktop study of the
environmental impact of erosion, stormwater disposal and potential impacts on riparian
vegetation and faunal movement. Desktop information on water quality and expected impacts
is usually sufficient. Baseline water quality monitoring may be required for sensitive areas.

Public drinking water source areas
Pubic drinking water source areas are underground water pollution control areas, catchment

areas and water reserves. Detailed risk assessment for all project stages is required to
demonstrate the necessity for roads through these areas.

Groundwater
Typical groundwater impacts are due to runoff and dewatering. Desktop information on

water quality and expected impacts is usually sufficient. Dewatering environmental impact
agsessment may include disposal impacts, hydrogeological (desktop or field) investigations
and dilapidation surveys.

Wetlands i

Perform a desktop search using Department of Environmental Protection information, with
ground truthing of sites. ‘C’ and ‘R’ management category wetlands may require field
assessment for vegetation, fauna habitat as above and desktop assessment of hydrological and

social functions.

Noise and vibration

Potential impact on residential areas usually requires modelling and ficld measurements.
Dilapidation surveys and desktop geological studies may be required to assess vibration
impacts for major construction activity in built-up areas. Other arcas would require nil or
generic desktop vibration EIA.

Visual impacts

Factor important for new major roads or significant upgrades. Carry out a desktop study
using photography along alignment and master plan to identify visual changes. Investigate
the degree of visual intrusion and loss of visual amenity.,
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Public safety and risk (industrial plant, gas pipeline, unexploded ordinance)

Factor only considered for facilities such as high-pressure gas or electricity lines, Department
of Defence land (UXO’s, operations), adjacent hazardous industrial plant, fuel or chemical
storage. Road proposals only require desktop investigations and liaison with appropriate
authorities

Contaminated sites .

All projects on previously developed land require desktop study to assess properties for past
and present activities. This is most important for new properties or construction in cut.
Adjacent commercial or industiial activity should also be assessed. Properties at risk should
be sampled (broad scale, then intensive) for shallow soil and or groundwater contamination.

Use of hazardous substances

Factor refers to impact of storage and transport of fuel and chemicals during both construction
and operation. Usually dismissed due to low traffic flows and standard management during
construction. Desktop studies using crash statistics and previous risk analyses for sensitive
areas. Project-specific risk analysis if very significant.

Reserves and conservation areas

Examine the cadastral maps. Determine the significance of reserves of conservation areas.
Consult with the Department of Land Administration to determine vesting, purpose of
reserve, area of reserve and any information on its significance.

Other

Project-specific aspects not covered elsewhere in this list. Examples include karstic
landforms (see fauna habitat, visual amenity), mangrove areas (see surface hydrology, water
quality, vegetation, fauna habitat) and waste disposal.
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Appendix B

Environmental Factors Associated with Referral to the EPA

B.1

TYPES OF ENVIRONMENTAL FACTORS

As agreed with the Department of Environmental Protection, where a proposal has the ‘
potential for adverse impact on environmental factors listed in this Appendix, the project will
be referred to the EPA under Section 38 of the Environmental Protection Act.

Regardless of the presence of the listed factors, a project will be referred if:
» it is likely to have a significant effect on the environment;
« there is a high level of public interest; or

+ anew road or a major realignment is involved.

Factor

Descriptlon

Sources of information

Mative remnant vegetation

Areas recommended for protection in the System’s
| ‘Red Book” reports in non-Perth metropolitan regions.

‘Red Book’ reports

Areas identified in Bush Forever, which supersedes the
System's ‘Red Book’ reports in areas of overlap.

Bush Forever

Land vested in the National Parks and Nature
Conservation  Authority for the purpose of
Conservation of Flora and Fauna, National Park or
Conservation Park,

Department of Conservation
and Land Management

Areas recommended by the Department of
Conservation and Land Management and endorsed by
Government for inclusion in  Department of
Conservation and Land Management's Estate.

Land reserved as “Parks and Recreation” under the
Metropolitan Region Scheme.

Department of Conservation
and Land Management

Mn_ustry for Planning

Areas managed for multiple uses where conservation is
a defined use.

Local government
Ministry for Planning

Land reserved under the chionn'l“ Forest Agreement
| CAR reserve system

Department of Conservation
and Land Management

Areas  with rare vegetation communities, or
assemblages’ considered by the EPA not adequately
represented in secure conservation reserves (including
| Threatencd Ecological Communities).

Bush Forever

Gibson et al (1994)
Department of Conservation
and Land Management

Land containing declared rare flora and fauna and the
habitats of declared rare fauna.

Department of Conservation
and Land Management

Vegetation in regional areas where there is less than
20% remnant vegetation remaining within the local
authority area.

Department of Agriculture
EPA

Vegetation in regional areas which is considered to
poorly represented according to definitions within the
Environmental Protection Authority Position Statement
No.2 “Environmental Protection of Native Vegstation
in Western Australia”

EPA

Vegetation which includes species of declared rare and
priority flora where specific clearance has not been
obtained from Department of Conservation and Land
Management for the clearing of this vegelation.

Department of Conservation
and Land Management

Table B.1 Biophysical Factors
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Factor

Deseription

Sources of Information

Wetlands

Lakes nominated for protection in the Environmental
Protection (Swan Coastal Plain Lakes) Poliey gazetled
in December 1992,

Conservation and Resource Management catepory
wotlands,

Water and Rivers Commission

Wetlands nominated for protection in the Drafl
Environmental Protection Poliey for Lakes and
Swamps of the South West Agricultural Zone,

EPA

Wetland areas recommended for protection in the
System’s ‘Red Book’ reports not within the ares
covered by Bushplan.

‘Red Book’ reports

Conservation wetlands identified in Bush Forever,
which supersedes the System's ‘Red Book® reports in
_areas of overlap.

Bush Forever

Wetlands on land vested in the National Parks and
Nature Conservation Authority for the purpose of
Congervation of Flora and Fauna, National Park or
Conservation Park, or areas recommended, and
endorsed by Government, for inclusion in Department
of Conservation and Land Management estale for
conservation purposes.

WNational Parks and Nature
Conservation Authority
Department of Conservation
and Land Management

Wetlands in areas reserved as “Parks and Recreation”
under the Metropolitan Region Scheme.

Ministry for Planning

Wetlands with rare vegetation communities considered
by the EPA not adequately represented in secure
conservation areas, or rare flora and fauna (and their
habitats) especially east of the Swan Coastal Plain,

Bush Forever
Department of Environmental
Protection

Wetlands tecognised by international agreement
because of their importance primarily for waterbirds
and their habitats. (eg: RAMSAR, JAMBA, CAMBA).

Department of Conservation
and Land Management
Environment Australia

Watercourses and rivers

Watercourses recommended for protection in the
System’s ‘Red Book' reports not within the area

‘Red Book’ reports

Watercourse wetlands identified in Bush Forever,
which supersedes the System’s ‘Red Book’ reports in
areas of overlap.

Bush Forever

Watercourses containing lakes protected under the
Environmental Protection (Swan Coastal Plain Lakes)
Policy 1992,

EPA

Watercourses on Tand vested in the National Parks and
Nature Conservation Authority for the purpose of
Conservation of Flora and Fauna, National Park or
Conservation Park or areas recommended, and
endorsed by Government, for inclusion in the
Department of Conservation and Land Management
eslate for conservation purposes.

National Parks and Nature
Conservation Authority
Department of Conservation
and Land Management ‘

Watercourses in  areas teserved as “Parks and
Recreation” under the Metropolitan Region Schems.

Ministry for Planning

Watercourses  with rtare vegetation communities
considered by the EPA not adequately represented in
secure conservation areas, or rare flora and fauna (and
their habitats).

Bush Forever

Gibson et al (1994)
Department of Conservation
and Land Management

Table B.1 Biophysical Factors cont ...
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F—m:lor

Description

Sources of Information

Estuaries and inlets
Coastlines and near shore
marine areas

In general, all estuaries are of interest to the EPA,
however, cerlain esiuaries have specific management
agencies which have statutory and advisory roles to
play in their protection. These include the:

e  Peel Inlot - Harvey Estuary,

= Leschenault Inlet,

s  Albany and Princess Royal Harbour,

s Wilson Inlet, and

»  Swan - Canning Estuary.

Department of Environmental
Protectian

Areas recommended for protection in the Systems ‘Red
Books' reports.

‘Red Book' reports

Coastline containing mangroves.

Ministry for Planning
Department of Conservation
and Land Management

EPA

Areas identified by the Department of Conservation
and Land Management for inclusion on the List of
Wetlands of International Importance (RAMSAR
Convention).

Department of Conservation
and Land Management

Coastline areas (including marine areas) recommended
by Department of Conservation and Land
Management, and endorsed by Covernment for
inclusion in Department of Conservation and Land
Management's estate for conservation purposes.

Department of Conservation
and Land Management

Coastline in areas reserved for “Parks and Recreation”
under the Metropolitan Region Scheme,

Ministry for Planning

Coastline areas with rare vegetation communities
considered by the EPA not adequalely represented in
secure conservation areas, or rare flora and fauna (and
their habitats).

Bush Forever

Gibson et al (1994)
Department of Conservation
and Land Managetnent

Coastline where recreational use is high, such as | Ministry for Planning
beaches in the metropolilan region.
Significant landforms including Beach Ridge Plain, | EPA
Coastal Dunes (generally within 100 m of the shore)
and Karst Jandforms.
Catchments with special | Lake Clifion EPA

requirements

Department of Environmental
Protection

Western Swamp Tortoise Habitat

EPA

Department of Environmental
Protection

Department of Conservation
and Land Management

| Wetlands

Forrestdale Lakes

and  their associated  environmental
management areas, associaled with Jandakot and
Gnangara Mounds.

EPA

Department of Environmental
Protection

EPA

Department of Environmental
Protection

Table B.1 Biophysical Factors cont ...
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Factor

Description

Sources of information

Contaminated soils

Existing areas of soil contamination that may be
disturbed by future construction of road transport
infrastructure. :

Noise and Vibration

Potential impacts on residential arcas duec to the
relationship between the location of road transport
infrastructure with respect to residential areas or other
sensilive facilities such as hospitals and the like.

|EPA

Local government
EPA

Public water source areas -
proundwater and surface
waler

Priority 1 & 2, Gnangara Mound,

Department of Environmental
Protection
Water Corporation

Priority 1 & 2, Jandakot Mound.

Department of Environmental
Protecton
Water Corporation

Water & Rivers Commission gazetted groundwater
areas outside the Perth metropolitan area.

Department of Environmental
Proteclion
Water Corporation

All surface catchments where water is collected for
public water supply purposes.

Department of Environmental
Protection
Water Corporation

Table B.2 Pollution Prevention Factors

Factor Description Sources of Information
Aboriginal heritage Sites of Aboriginal significance due to ethnographic or | Department of Aboriginal
archacological issues. Affairs
European Heritage Sites listed by the Australian Heritage Commission or | Ausfralian Heritage
. the Register of Heritage Places. Commission —
Adjacent land uses Land uses and zonings, which could be affected by | Ministry for Planning
road proposals. Local government

B.2

Bush Forever

Gibson et al (1994)

‘Red Book® reports
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Table B.3 Social Surroundings Factors

Western Australian Planning Commission, Ministry for Planning, Environmental
Protection Authority, Department of Environmental Protection, National Parks and
Nature Conservation Authority, Department of Conservation and Land Management,
Water and Rivers Commission Board, Water and Rivers Commission (1998). Perth's
Bushplan. Published by the Department of Environmental Protection, Perth, December
1998, '

Gibson, N., Keighery, B.J., Keighery, (.., Burbidge, A.H. and Lyons, M.N. (1994) 4
Flovistic Survey of the Southern Coastal Plain. Unpublished report for the Australian
Heritage Commission, Prepared by the Department of Conservation and Land
Management and the Conservation Council of Westemn Australia (Inc.), Western
Australia,

Department of Conservation and Environment Western Australia (1983) Conservation
reserves for Western Australia as recommended by the Environmental Profection
Authority - 1983, The Darling System - System 6. Report 13, October 1983,

MAIN ROADS Western Australia
Supp Guidance on EIA Rev 1.doc

Supplementary Guidance on E[A
6707/003 Rev 1 311905

Page 170f 26



Appendix C
Field Investigation Survey Requirements

The environmental impact assessment field investigations are to be undertaken for the
following environmental aspects, as a minimum.

1. Biological flora survey:
"s Tn accordance with the EPA requirements for the referral EPA;
« a description and summary of climatic data;
+ soil descriptions and relationship to topography and plant communities;
» an inventory of the vascular plant species in the survey area;
» general physical characteristics of plants and flowering times;
+ areview of native plant species considered to be rare and endangered,;
+ areview of threatened ecological communities (TEC);
« an inventory of exotic plants, including declared and environmental weeds;
» a description and location, including mapping, of roadside plant communities,
particularly TECs;
+ areview of local and regional significance of the plant communities;
« summary of the extent of clearing;
« a description of existing surface drainage patterns with respect to topography, and to
flora and fauna communities;
« an assessment of the relationships between vertebrates and plant communities present in
the roadside, and identify any habitats of significance;
« consultation with Department of Conservation and Land Management and Department
of Environment (DoE);
« an assessment of the project against the Ten Clearing Principles, as outlined in Schedule
5 of the Environmental Protection Act 1986, see Appendix G;
» information directed towards practical management techniques for improving the value
of roadsides for conservation of flora species known to exist within the survey area; and
+ the system of soil classification shall be in accordance with the description as set out by
Northeote et al. 1975. A Description of Australian Soils. CSIRO, Australia.
2. Dieback survey (including other diseases or pathogens).
3. Biological fauna survey:
+ in accordance with EPA for referral ETA;
« opportunistic only for internal EIA;
+ an inventory of the vertebrate fauna species in the survey atea,
« areview of the fauna species considered to be rare and endangered;
« areview of pest, declared or vermin animals;
« areview of fauna species in need of special consideration;
+ areview of the zoogeographic region as a whole and an assessment of the regional and
local conservation status of the roadside fauna;
+ an assessment of the value of the roadside in providing habitat and facilitating
movement between conservation areas; and
+ information directed towards practical management techniques for improving the
value of roadsides for conservation of fauna species known to exist within, or use, the
survey area.
4, Cultural heritage survey:
« in accordance with the requirements of the Heritage Council of WA,
5. Noise survey and modelling:
« in accordance with the EPA requirements for referral EIA; and
+ in accordance with Main Roads requirements.
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6, Wetland field assessment:

an inventory of wetlands and their management category, type, "ﬂlltc vegelation
community, protection status (eg. Environmental Protection Polmy, RAMSAR);
consultation with the Department of Enviranment; and

functional assessment in accordance with EPA Bulletin 686 (or rural equivalent as
agreed with Department of Environment),

7. Contaminated site assessment:

preparation of site history;

consultation with regulatory authorities and local government;
strategic soil and/or groundwater sampling;

identification of constraints; and

nomination of further work required,

8. Alr quality modelling (EIA referral only):

in accordance with Main Roads requirements.
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Appendix D
Components of an Environmental Impact Assessment Report

The Environmental Impact Assessment report should contain the following components:

1

9

Executive Summary: Including tabulated management commitments.

Introduction, including background and scope of the report.

Description of the proposal:

» Location (address and certificate of the title details where relevant for referral only);
* justification and objectives;

¢ legal framework;

¢ alternative designs;

» koy project characteristics table;

» plans, specifications, charts; and

« timing and staging of project.

Existing environment: A definition of significant environmental aspects and a list of pre-
existing commitments and/or clearances. This section should summarise the general
environmental context (eg. climate, geology, geomorphology, hydrology, landforms) and
may also describe the existing environment in tetms of the environmental aspects.
Environmental aspects: Identification of key environmental aspects and analysis of
potential impacts under each of the following categories. (This section may include a
description of the existing environment if not included previously):

e area of assessment;

» extent of impact;

e broader environmental / ccological context;

» relevant standards / regulations / policies;

¢ ecnvironmental evaluation;

* summary table of environmental aspects; and

» further specific environmental investigations required.

Environmental management. A description of the principle management actions and how
the opportunities for preservation, conservation and enhancement will be utilised during
the design of the project.

Environmenial management commitments, structured as follows (presented in a tabular
format):

s commitment;

e action;

¢ objective;

* location;

s timing;

¢ responsible / implementing party (ie Main Roads, Contractor); and

» requirements/consultation.

Public consultation.

10. Consultation with regulatory stakeholders and approvals obtained.
11. Recommendations. Include the need to refer the project to the EPA and/or Environment

Australia indicating the environmental factor(s) from Appendix B that require referral.
Also list other agency approval(s) required and associated environmental factor(s).

12. Other information.
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If the EIA is to be part of the referral documentation to the EPA, then the following additional
items should be included:

« Proponent information (name, address, contact person); and

« EPA objectives in the environmental aspect section.

All EIA’s will include the following figures as a minimum:

» locality plan (including proposed road alignment, local government boundaries, existing
roads, major urban centres, wetlands and watercourses, reserves, conservation areas,
remnant native vegetation, adjoining land uses, aerial photography etc.);

+ site plan — proposal details (including road reserve, bridges, materials pits if known,
cadastral boundaries); -

» aerial photography of the proposal area;

» maps showing location of key envirommental constraints in a regional context and in a
local context (must include extent of native vegetation to be cleared and hydrological
features including wetlands, adjacent land uses, watercourses, creek lines, seasonal creeks
and artificial drainage); and

« map showing location of key environmental management measures (eg. declared rare
flora site to be protected, location of temporary dmmagc structure, noise-sensitive
residences).

All figures are to show: title, number, contours, north point, scale, grid co-ordinates, data
source and currency, key/legend, adequate labelling, use of colour as appropriate. If the data
is overlaid on an aerial photo then the date of the aerial photo will be shown,

D.1  EXPLANATION OF COMPONENTS OF EIA REPORT

This section explains some of the components of the EIA report.

D.1.1 Justification and alternatives

« justification and objectives for the proposcd development;

« the legal framework, including existing zoning and envlromnental approvals;
 decision making authorities and involved agencies; and

» consideration of alternative options.

D.1.2 Key project characteristics

The EIA documentation will include a description of the components of the proposal,
including the nature and extent of works proposed. This information must be summarised in
the form of a table as indicate in Table .1 below.
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Flement Description

~ Road dimensions Approximately 40km long by 40m
wide including drainage swales.

Road descrl;_;t[on Four lane dual carriage-way.
Bridges over Swan River and Ellen
_ Brook. B
Vegetation cleared 4 ha of degraded Community type 19¢

Table D.1 Key characteristics (example only)

D.1.3 Other

Other issues that are relevant include:

s timing and staging of project; and

+ ownership and liability for waste during transport, disposal operations and long-term
disposal (if appropriate to the proposal).

D.1.3.1 Environmental aspects

The EIA will focus on the environmental aspects relevant to the proposal,

Items that will be discussed under each environmental factor are:

» aclear definition of the area of assessment for this factor;

» the EPA objective for this facto (EIA referral only);

» adescription of what is being affected - why this factor is relevant to the proposal;

s a description of how this factor is being affected by the proposal - the predicted extent of
impact;

« a description of where this factor fits into the broader environmental / ecological context
(only if relevant - this may not be applicable to all aspects);

« astraightforward description or explanation of any relevant standards / regulations /
policy;

‘s environmental evaluation - does the proposal meet the EPA’s objective as defined above

(EIA referral only);

+ if not, environmental management proposed to ensure the EPA’s objective is met (EIA
‘referral only); and

« the predicted outcome.

Provide a summary table of the above information for all environmental aspects, under the
three categories of biophysical, pollution management and social surroundings:
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Predicted outcome

Environmental EPA Objective Exlsting Potential Environmental
Factor environment impact management

BIOPHYSICAL

vegetation Maintain the Reserve 34587 | Proposal avoids | Sumrounding area Community types

community abundance, species contains 45 ha | all areas of will be fully 20b and 3b will

types 3b and diversity, geographic | of community | community rehabilitated remain untouched

20b dtstybupc:?n ani? typ;: .'20:3 and types 20b and fﬂllowmg Area surrounding will
pro uct'wlt'y o Jbhao : 3b consfruction be revegetated with
vngctathn community sced stock of 20b and
zc;g‘ngg:}mty types 3b | type 3b 3b cornmunity types

FOLLUTION MANAGEMENT

Dust Ensure that the dust | Light Proposal may Dust Control Plan | Dust can be managed
levels generated by industrial area | generate dust on | will be to meet EPA’s
the proposal do not - three other two days of implemented objective
adversely impact dust producing | each working :
upon welfare and industries in weel.
amenity or cause close vicinity
health problems by Mekirest
meeting statutory residential
requirements and area is 800
acceptable standards | o0

SOCIAL SURROUNDINGS

Visual amenity | Visual amenity of the | Area already | This proposal Bridge will be in Proposal will blend
area adjacent to the built-up will contribute | “forest colours” and | well with existing
project should not be nogligibly to the | screening trees will | visual amenity and
unduly affected by overall visual be planted onroad | the EPA’s objective
the proposal amenity of the can be met

area

Table D.2 Environmental aspects and management

D.1,3.2  Environmental management commitments

All environmental management commitments will be consolidated in the EIA report in a list
(usually in an Appendix). A commitment needs to contain most (if not all) of the following
elements to be auditable:

» who (e.g. Main Roads);
« will do what (e.g. prepare a plan, take action);

« why (to meet an environmental objective);

» where / how (detail the action and where it applics);

« when (in which phase, e.g. before construction starts);
» to what standard (recognised standard or agency lo be satisfied); and
« on advice from (agency to be consulted).

Examples of the preferred format for typical commitments are shown in Table D.3.
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Whose

Who / What When plan Why How / Where Evidence
Commitment prepaned Objective Action ady;ce Stangavd
Timing expert Compliance
consulted criteria
1. ‘The before to protect the abundance, by limiling on advice of | similarity
Proponent consiruction | species diversity, geographic | constructionto | Department | rating of
will develop | commences | distribution and productivity | 10 ha of Reserve | of rehabilitated
and of the vegetation community | 34587 and Conservation | area consistent
implement a types 3b and 20b (fig 3.1, rehabilitating the | and Land with vegetation
rehabilitation Environmental Management | area Management | community
plan Plan) types 3b and
20b.
2. The befare the to minimise dust generation | by measures preparation | 1000mp/m3/1
Proponent start of and impact on nearby land such as watering | of the plan hr average
will prepare | construction | owners roads and on advice of | (EPA Dust
and monitoring wind | EPA. Control
implement a direction Criteria)

dust control
plan

Table D.3 Summary of proponent’s commitments (example only)

Commitments should preferably be written in tabular format, preferably with some
specification of ways in which the commitment can be measured, or how compliance can be

demonstrated.

D.1.3.3  Public consultation

A deseription will be provided of the public participation and consultation activities

undertaken by Main Roads. It will describe the activities undertaken, the dates, the groups /
individuals involved and the objectives of the activities. Cross-reference will be made with

the description of environmental management of the aspects, which will clearly indicate how
community concerns have been addressed.

D.1.3.4 Other information

Additional detail and description of the proposal, if provided, will go in a separate section.
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Form 6707/003/01

Appendix E
Checklist - Environmental Aspects Considered

This checklist is for use by environmental consultants. When completed it is to be included in
the EIA report.

Environmental Aspect Relevant Comments
Yes No

Alr quality

Dust

Fauna

Vegetation — threatened species and communities

Vegetation -- clearing

Vegetation — dieback and other diseases or pathogens

Vepgetation — weeds

European cultural heritage

Surface waters / drainage (watercourses, erosion,
stormwater, disposal, water quality, salinity)

Public drinking water source areas

Groundwater

Wetlands

Noise and vibration

Visual impacts

Public safety and risk

Contaminated sites

Use of hazardous substances

Reserves and conservation areas

Others....
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Appendix I¥
Checklist - Review of an EIA Report

Form 6707/003/02

This checklist is for use by Project Managers when reviewing a draft Environmental Impact

Assessment repott.
EIA | Completed Comments
process Yos No
| General ltems
Risk assessment Both i
Checklist for review of environmental Both
issues
Others....
Surveys Completed
Biological flora survey Both
Dieback survey Both
Biological fauna survey Both
Cultural heritage survey Both
Noise survey and modelling Both o
Wetland field assessment __Both
Contaminated site assessment Both =
Air quality modelling Referral
Others.... .
Specific report items -
Documentation associated with liaison with Both
key agencies and community stakeholders o
Approvals obtained Boih o
Description of the proposal Both
| Existing environment Both
_Ten Clearing Principles Both
Environmental aspects Both
Environmental Management Both
Environmental management commiiments Both =
Public consultation - B Both
Approvals required Both
Others. ...
Figures
[Localityplan o _Both |
Site plan Both
Aerial photography of the proposal area Both ) -
Map showing location of key Both
| enviconmental constraints
Map showing location of key Both
| environmental management measures S
Others....
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1. INTRODUCTION

1.4 Purpose

Main Roads Western Australia ("Main Roads”) has a policy aim to “protect and enhance the
environmental values of road reserves”. In the process of establishing new roads and
upgrading existing roads, there is often a need to undertake revegetation of road reserves or
other affected areas. Additionally, there may be parts of the road reserve that are degraded

and would benefit from revegetation.

This document provides guidance on planning and implementing revegetation within road
reserves and other areas for which Main Roads is responsible. It is designed to guide
project managers on the steps involved and is intended to support, but not replace, specialist

advice on ravegetation projects. ‘
1.2 Scope

This document addresses the followlng areas:

. Definition of what revegetation is and why it is necessary;
a Key Issues affecting the planning, implementation and ultimate success of revegetation

works;
. Outline of the steps involved in project management of revegetation works, and

«  Supporting technical information about revegetation techniques.

The Guideline mainly relates to the establishment of native vegetation on roadsides and
other areas. Landscaping techniques (eg transplanting, grassing and turf establishment,
irrigation) and the ongoing maintenance of existing roadside vegetation are not covered in
this Guideline. Spacialist advice on landscaping works and ongoing maintenance of
vegetation Is available from Main Roads’ Environment Branch.

1.3  Application
1.3.1  Who should use this document?
Those Involved with the planning and Implementation of revegetation works, including, but

not limited to:

. Project Managers;
. Environment Officers; and
0 Asset and Contract Managars.

1.3.2 Responsibilities

Project Managers are responsible for ensuring that Main Roads’ statutory and corporate
obligations are met with regard to completion and handover of revegetation works for their

projects.

Asset Managers and Maintenance Contract Managers are responsible for ensuring that
Main Roads’ statutory and corporate obligations are met with regard to the identification of
revegetation requirements and with the ongoing management of roadside vegetation.

1.3.3 Why should | use this documesnt?

The use of this document halps to manage corporate risk by providing guidance to:

. Ensure revegetation works are planned and conducted to an acceptable standard;
. Minimise the risk of cost over-runs due to failure of revegetation works; and
. Manage consultants and contractors invalved in revegetation works.

MAIN ROADS Wastern Auslralia Revegetatlon Planning and Technlques 40f72
Ravegatation Guidaline_Rav 0.doc 6707/031 Rav0 22/04/2004




1.3.4 How do | use this document?

. Use the information in Sections 2 and 3 for background on revegetation works.

. Apply the project management procedures, Section 4, to ensure compliance with
statutory and carporate obligations.

. As needed, use the supporting technical information, checklists and suggested
contents for documentation given in the appendices.

1.3.5 Related documents

Documents to be used in conjunction with this document include, but are not necessarily
limited to:

. Main Roads Environmental Policy Statement
Related Environmental Guidellnes

] Main Roads environmental guideline Vegetation Placement within the Road Reseive
(Doc. No. 8707/022)
. Main Roads environmental guideline Vegetation Control (in preparation).

Relatad Environmaeantal Brlefs

s Main Roads environmental brief Project Revegetation Plan (in preparation).
. Main Roads enviranmental brief Revegetation Design (in preparation).
. Main Roads environmantal brief Landscape Design (Doc. No. 6707/021).

Related Specifications

. Specification clauses that relate to revegetation works can be found within the following
Main Roads’ Tender Document Process (TDP) standard contract specifications:

Clearing (301),

Earthworks (302),

Borrow pits (303) and

Revegetation and landscaping (304).

* ° 9 @

1.4 Contacts for more information

Additional support and guidance on revegetation is available from the reglonal Environment
Officer or from the Environment Branch, Don Altken Centre.
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2. REVEGETATION

21  What is revegetation?

-Vegetation (a plant cover of trees, shrubs, herbs or grass) of some type occurs within the
road reserve across all regions of the state. This varies from forests in the South West to the

scrublands and spinifex grasslands of the pastoral regions.

Figure 1 Typical examples of roadside vegetation across the State Road Network.

Ravegetation relers to the re-establishment of a cover of vegetation suited to the location.
This usually means a cover of local native plants and involves regeneration, direct seeding,
andfor planting methods.  Definitions of terms associated with revegetation are glven In

saclion 5.

Revegetalion involves:

Praparation of finished soil
surfaces, eq by ripping or tilling the
soll surface and respreading sile
topsoll and chipped vegetation, to
assist regeneration to oceur
naturally.
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Regeneration of végatatlon can occur through the seed existing within the site topsoil if this
is stripped and respread during the earthworks, or from the seed that is carried in the cleared
site vegetation that is chipped and respread over the soil.

In many locations, the additional
seeding and planting of
vegetation may be necessary
within the project area.

Seeding refers to the direct

broadcast (by hand or machine) of F
plant seed onto the prepared soll f—wv_ﬂ"’l'«*»—*—-*—
surface.

Planting refers to the placement
of nursery grown plants (in pots or
small tubes — "tubestock") into the
soil by hand or machine.

Landscaping refers to
ravegetation or additional works
like grassing and irrigated planting
beds, feature paving efc
undertaken for functional and
amenity objectives, for example at
key locations along urban roads
and town entries.
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2.2  Why is revegetation necessary?

Establishing a vegetation cover helps to
pravent soil erosion by rainfall impact and
surface water flows.

Established vegetation help maintain the
stability of the roadside and road formation.

Roadwork project commitments may
include revegetation to meet environmental
objactives or to meet ministerial conditions
of approval for the project.

Roadside vegetation provides amenity for
road users and adjoining landholders.

2.3 Where does revegetation occur?

Revegetation Is an accepted part and practice of roadwork projects.

Revegetation is associated with the following areas:

Cleared areas within roadwork projects
(e.g. balter slopes).
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edians. Other designated areas (e.g. community
or memorial roadside plantings).

Urban roadsides and m

Vacant gazelted road reserve.

Existing roadsides in agricultural and pastoral regions
(eg with degraded remnant vegetation or abutting good quality native vegetation).
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2.4  Whatis involved in revegetation?

Effective revegetation practices help to accelerate the natural processes that occur following
the clearing of vegetated areas and soil disturbance.

Revegetation requiras the prior establishment of scil conditions suitable for plant growth
through effective management of topsoll and the control of weeds and other site factors.

All plants require water to establish and grow. For most locations this means that
ravegetation, like agricultural cropping, is dependent on the annual rainfall.

Extent of works

Revegetation works may be limited to spreading site mulch (chipped vegetation cleared from
the site) to protect an exposed batter surface, or require extensive seeding and planting.
Some projects (eg in urban areas) may require landscaping with irrigated planting beds and
grassing. :

The methods and techniques used and the management approach will vary with the projact
size, the timing of the works, the site location, and other specifics of the site.

Management of tha existing site topsoll and preparation of the finished soil surface is the
accepted basic practice for revegetation across the State, but this Is often supplemented by
direct seeding and planting timed to occur with the seascnal rains.

Planning

Most importantly, however, successful revegetation requires some level of planning well in
advance of any physical activities. Effective revegetation means identifying and responding
to the slte constraints and project commitments. It also involves making the best use of the
materials available on site by not wasting the existing soil and vegetation resources.

Some level of community consultation or involvement of stakeholders will often be
associated with revegatation works.

Seclion 3 discusses the key issues to consider and factors for success in planning
revegetation works. The key steps in the revegetation process are summarised balow.

s Set objective and budget for the revegetation.

¢ . Prepare a site-specific plan.

« Manage the works (and establish the vegetation).
« Handover the works for ongoing maintenance.
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3. KEY ISSUES TO CONSIDER AND FACTORS FOR SUCCESS

Failure of revegetation works is often attributed to externallties, such as ‘lack of rain’, or
wildfire. While these externalities may be factors, poor revegetation outcomes can
sometimes be traced to lack of planning and inadequate implementation.

The main reasons for the failure of revegetation works are associated with:

® Lack of early planning for revegetation works in the project process,

. Lack of expertise available within the project management and superintendence of the
contract works,

¢ Fallure to co-ordinate the revegetation with the clearing and earthworks,

s Inadequate provision for soll preparation and weed contral,

s Poor timing of the revegetation works, and

s No follow up care to establish the vagetation.

This sectlon discusses some of the key factors, which determine the success of a
revegetation program. These Issues and others are covered more fully in Appendix C
(Recommended Revegetatlon Methods and Techniques).

3.1 Setting objectives

The level of treatment must be determined on a project-specific basls. Site issues are
defined in the site Revegetation Plan (see Section 4). As a minimum, revegetation should
achieve roadside stability and minimise on-going maintenance. In certain circumstances,
additional objectives may be relevant, as summarised in Appendix A (Roadside Vegetation —
Management Objectives).

For larger road projects that have been subject to statutory assessment by the
Environmental Protection Authority, specific objectives will be set. Environmental
constraints may apply on plant species selection, seed collection and propagation. The
Asset Manager may also set revegetation objectives. Goals and targets for revegetation
must be realistic for the location and project.

In pastoral regions basic topsoil management and weed control would be the expected
minimum levei of treatment. In agricultural regions some level of seeding and/or planting and
weed control would be the expected minimum level of treatment. In urban areas a higher
standard of revegetation/landscaping is the expected minimum level of treatment.

Direct seeding or regeneration from topsoil is the preferred approach for all regions of the
state where re-establishment of 'natural’ vegetation is the objective. This may be
supplemented by some planting. Planting alone Is not the preferred approach except to
achleve roadside stability and amenity objectives for example in urban areas. '

The measure of the success of the revegetation is based on monitoring the completion
criterla as defined in the project plan. Examples of completion criteria are pravided in
Appendix G (Examples of Monitoring Programs for Revegetation Works).

3.2 Preparing budgets

Costs vary with the methods used and the overall size of the project. Project requirements
may vary in size (from hectares to square metres), in the complexity of materials used and in
the number of plant species used.

As g guide for large road projects (=550 M) ~ 3% of the total cost estimate may be
considered reasonable, depending on the specific project location and project commitments.
In urban areas at least ~ 5% of the total cost estimate Is used for initial estimating purposes
in smaller projects.

MAIN ROADS Wastam Auslralla Revagelation Planning and Tachniquas i1of 72
Ravagslalion Guideline_Ray D.doc 6707/031 Rev0 22/04/2004



Some typical costs for revegetation projects from around Australia are given, as benchmark

costs, in Appendix D1 (Revegetation Projects — Benchmark Costs). They range from $2300
- $4200/ha for small areas to $600 - $2200/ha for large areas. These costs, howaver, do not
include significant earthworks such as topsoil stripping and replacement.

Historical costs for Main Roads' revegetation work are not currently available but anecdotal
information suggests they are higher than these values due to higher site costs when
aarthworks, formal monitoring and maintenance costs are considered.

A preliminary cost estimate, based on the total area and the type of revegetation works, is
determined during the project planning stage. Appendix D2 provides a sample Bill of
Quantities for revegetation works.

Local knowledge and experience In the region must be used where possible to determine the
minimum level of treatment and for estimating costs.

Refer to Main Roads’ Environment Branch for advice on estimating costs for revegetation
works.

3.3  Planning

Once the need for revegetation work has been identifled and a project objective set (see
Appendix A), preliminary planning can be carried out. The checklists shown in Appendix B
for site assessment should be used as a basls for preliminary planning but other issues could

emerge.

The accepted approach for Main Roads' revegetation works is to accelerate the natural
processes that oceur following clearing of vegetation areas and soil disturbance. This means
that successful revegetation projects require careful planning, with the timing of particular
activities being critical. Taking Into account the various activities involved in planning and
undertaking revegetation, an example timeline for a revegetation project involving planting or
direct seeding is given in Figure 2.

Prelmimry phinning h

Sie assessment and detalled planning |
Seed/fseedling order .

Seed collection as required |

Prelimixmry weed contiol ag requied

Site prepatation, mukhing and weed control
Sceding/phinting ]
Vegetation establshment penod .

Handover

Ongong manterance )
] 5 10 15 20 25 ko 15 40
i Maoniths
Figura 2 Suggested timeline of revegetation work involving seeding or planting —

planning, implementation and subsequent monitoring.
Note that:

« Seed collection from site may need to be conducted over an extended period as the
seeds of different species mature at different times. In a year with poor rainfall, seed sel
may be limited and collection may need to be conducted in the following year;

s Where seed other than that occurring on site is required, seed collectors may require
significant advance notice in order to meet the specifications; and
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+ Several rounds of weed control may be necessary fo adequately control the new growth
of weed species (from the weed seeds existing in the soil) and reduce the competition on
site for the planting or seeding. Weed control is most effective at particular times of the
year.

= Where establishment of self-sustaining native vegetation is the aim, planting is used to
supplement direct seeding. Planting alone does not achieve the required diversity of
species and plant forms.

3.4  Timing of seading or planting

Seeding or planting should occur when the likelihood of survival and establishment is
greatest. This would nermally be immediately prior to or at the ‘break of season’ as shown in
Table 1. For example, In jarrah forest rehabilitation after bauxite mining, the best results are
achleved when soil preparation and direct seeding both occur by April, with no cultivation
occurring after the break of season. If the earthworks occur later, the soil surface
disturbance may potentially kill any germinating seeds present in the topsoil.

Late seeding can reduce the amount of moisture available to germinating seeds and can
ultimately lead to failure of seeding. There is anecdotal evidence that seeding as the first
‘break of season’ ralns occur can be very successful,

Main Roads Optimal Timing
Reglon Seeding Planting
Gascoyne May in south of reglon; November-December | No planting without
in north of region. irrigation.

Goldfields- April-May. Earlier in south than In north. " | No planting without
Esperance Irrigation.
Great April-May throughout reglon. Seeding during May-June.
Southem September-October within 30 km of the coast

can also ba successful due to warm
temperatures and spring coastal showers.

Kimberley October-December, preferably just before rain. | No planting wltﬁm{n
irrigation.

Metropolitan | April-June. . ' May-July.

Midwest April-May In south of region; November- May-June in southern part
December in exfreme north of region. of region only.

Pilbara November-December but preferably just before | No planting without
rain, irrigation.

South Waest April-June, May-June.

Wheatbelt May-June. June-July.

North

Wheatbelt April-June. May-June.

South ‘ .

Table 1 Optimal seeding and planting times for each Main Roads region.

Planting should be conducted slightly later than seeding, when there is sufficient molsture in
the ground to sustain the young plant but not so late that there would be insufficlent moisture
for establishment. In wet areas, seeding and planting can be delayed to late spring.
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3.5 Regional differences

Climate Is an important determinant of the methods used across the state. Not only does
climate determine the timing of activities (see section 3.4) but it can also determine the
method used. Historically in the mare arid areas, (i.e. where the rainfall variability is
moderate to high) the most cost effective method has proven to be topsoil management
along with some direct seeding and allowing natural regeneration to occur over time.

Planting and seeding Is generally limited to the Southwest corner of the State where the
annual rainfall is reliable (see Figure 3) l.e. where the rainfall variability is low to moderate,

Lagend 0 5o 240
= Ma_hrgda am | S (S I
Maln Hoads Reglans .
|3 MainRiosds Residos i F iy Eiy ;
fnintali variablity Va'hfall varla blllty
INDEX_GODE

X 0000 - 00 fow)”

[ 0101+ 0780 Low ko modieate)

{ERL ey - 1000 padaiom.

TEE 1001 - 1750 pladerata ks high)

1251+ 1600 )

EEEE] .01 + 2000 ol )

R 2000 - 8600 {Eareira)

4?0 Kilomalars
i

™ GREAT
SOUTHERN

Figure 3 Main Roads network and variabllity of annual rainfall
(derived from hitp://www.bom.gov.au/).
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Where the rainfall Is very low or not reliable, then additional watering is required for any
planting. Planting during the year, other than with the seasonal rains, is limited to locations
where irrigation (from scheme water, bore or by tanker) is available to establish the
vegetation.

3.6 Site implementation
3.6.1 Site preparation

The success of a revegetation program will hinge upon the correct preparation of the soil
conditions for seeding or planting (see Appendix C, section 2). Adverse factors for plant
establishment must be recognised and the appropriate steps taken to ameliorate their
effects. Examples of seed or planting bed preparation Include deep ripping to alleviate soll
compaction and mounding to allsviate the potential effects of waterlogging. In some cases
soil amendments (such as adding nutrients) may be necessary.

3.6.2 Weed control

Seeding or planting of native plants in weed-affected areas, such as former agricultural land
and In urban areas, is unlikely to be successful without careful planning for weed control.
Competition from weed species is a major cause In the failure of revegetation projects.

Weeds once established in the soil may inhibit the establishment of native plant species.
Successful weed control may require action at several stages of the project until weed
numbers (a store of seed Is retained in the topsoil) are reduced to levels that allow native
plant seedlings to grow and establish successfully.

3.6.3 ' Seed and Planting

Any seed or seedlings used In revegetation work should be of a known quality. There are
steps that can be taken to reduce the risk of obtalning poor stock. These are discussed in
Appendix C and involve certification of the viability of seed and adherence to certain industry
standards for the production of seedlings.

There Is evidence that different seeding methods can produce markedly different results.
Following consultation with industry personnel and researchers, this appears to be related to
seed burial, with seed that Is buried too deeply unable to establish. Small-seeded species
are at greater risk of loss through burlal than large-seeded species. Excessive seed burial
appears to occur only with some mechanical methods, with hand seeding producing
satisfactory results. If mechanical seeding is to be used, advice should be obtained on this
aspect.

3.7  Vegstation establishment period

The revegetation works may only be partially successful in the first year. Replacement and
infill revegetation works may be required for unsuccessful areas within the project area.
Once the Initial seeding and planting works have been completed, the new vegetation must
also be allowed to establish and grow. |t is essentlal to allow for a vegetation establishment
period with adequate funding, to ensure that foliow up works (replacement or infill) are
identified and will oceur in subsequent years.

Key activities during the vegetation establishment period include regular inspection to
monitor the success of the revegetation, to assess need for weed and pest control and to
assess the need for follow up revegetation work, Inspeclion may highlight losses of
seedlings and, indeed, some losses are Inevitable. Control of site factors such as pest
infestations may be necessary. Replacement of seedlings or reseeding of bare areas can be
undertaken in the following planting season. Losses of seedlings will be reduced if a weed-

MAIN ROADS Wastern Auslralia Revagetation Planning and Techniques 150f 72
Revegelalion Guideline_Rev 0.doc B707/031 Rev0 22/04/2004




free zone is maintained around them. Control of any dry or herbaceous weeds is highly
desirable as they represent a fire threat, which could kill young plants. Signage helps to
prevent unauthorised access and assists in the promotion of revegetation work.

A minimum Vegetation Establishment Period of at least two summers, following the Practical
Completion of the works, is essential to achieve the project objectives, prior to a handover of
the revegetation works for ongoing routine roadside maintenance activities.

Contract arrangements must be defined as part of the project planning, to cover the
establishment of the new vegstation and any remedial works that may become necessary.

3.8 Provision for remedial revegetation works

Revegetation work that does not meet the expected standards at Final Completion will have
to be redone.

For all projects, contractual arrangement should be in place to protect Main Roads’
Investment. Generally, the application of retention monles is not favoured, as it is believed
to be inequitable dus to the long lead-time of some projects. The preferred option is a bank
guarantee (as a performance bond), which allows the principal to call upon somae funds to
undertake remedial work If it is necessary and where the contractor Is unwilling or unable to
undertake the work: However, this Is normally set at only a small proportion of the cost of the
ravegetation component of a project and would not cover catastrophic fallure where major
remedial work was nacessary.

It is recommended that the provision of a bank guarantee, from 10% to full reinstatement
costs of the revegstation works, be based on the Project Manager's assessment of the risks

associated with the project.

3.9 Expertise

Like any road construction activities, the use of appropriate skills and advice is necessary.
This will ensure the critical factors for the specific project are identified and considered in the
planning, design and Implementation of the revegetation works. If sufficient expertise is not
available from within Main Roads, outside assistance should be sought. Local experlence is
particularly valuable.

3.10 Handover of the revegetation works

Once the objectives of the revegetation are achleved, it Is important that the handover, from
the Project Manager to the Asset Manager, Is formalised to ensure that an-going
maintanance activities occur. The site may also need to be monitored for a period after the
handover of the contract works to meet ministerial conditions of approval.

3.11 Ongoing maintenance of established vegetation

In practical terms the ongoing maintenance of established roadside vegetation is limited to
the clearing zone (along the roadway) and the maintenance zone (along the road reserve
boundary). Refer to figure A1, Appendix A.

Maintenance activities outside these zones are limited to selective noxious weed control, and
the removal of dead wood and vegetation growth that is hazardous. Any infill or replacement
plantings that are identified as necessary by the Asset Manager are undértaken as Minor
Improvement Works. This may occur within the regional Term Network Contract (TNC) or
via the use of landscape contractors.
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4, PROJECT MANAGEMENT OF REVEGETATION WORKS

4.1 General approach

Revegetation works occur as part of the project management process. To be cost affective.
revegetation must be based on:

» A project-specific assessment of site conditlons, issues and risk factors:
= Timely and appropriate decision-making: and
¢ The use of appropriate skills and advice.

The details will vary between regions and projects, but the general approach to undertaking
revegetation works involves the steps shown in Table 2.

Stage Key Points Reference

Planning an_d Dependent on size and complexity | App. A (objectives)
documentation of works App.B  (slte assessment)

Need to clearly identify objective(s)

and key factors App.C  (techniques)

Specialist assistance may be App. D (benchmark costs)
required App. E1-3 (documentation)

App. F (sead quantity
calculation workshaeat)

Standard Contract Specifications
Brief for revegetation plan.
Brief for revegetation design.

Implementation Correct timing and surveillance App. C (techniques)
assantial
Decislon support may be required
Vegetatinﬁ Monitor progress and rectify App. C  (techniques)
establishment defects after Practical Completion App. G (examples of

monitoring programs) |

Handover . Handover to include recommended | App. E4 (handover report)
maintenance program

Table 2 General approach to project management of revegetation works.

4.2 Processes

Revegetation may occur as part of a standard roadwork’s project, a design and construct
roadwork's project or as stand-alone revegetation works not directly associated with any
roadwork project. The key steps to ensure successful outcomes in each of the three project
management types are summarised as diagrams and guldance notes in the following
sections:

» Section 4.3 - Process for stand alone revegetation works project (Figure 4);

= Section 4.4 - Pracess for revegetation works within Design and Construct projects
(Figure 5); and

+ Section 4.5 - Process for revegetation works within other roadworks projects
(Figure B6).
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4.3 Process for Stand Alone Revegetation Works

I
STEPS IN PROJECT i Key documents/decisions for revegetation works
I ________________
| Refor to section 4.3.1
{ Project proposal/charter;4- 15 i for supporting notes
I
|
|
|
| : i
Al i
' ]
NI ]
| - - .___‘ l:
| Deslgn ; :
% Documentation b | J
[ ' '
| : j Defines revegelalion works In contract,
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| : Revegetation | ; l' E RI— » Clearing
M 1 Works ‘ L + Earthworks
I {E!I
=3 : { [ F « Ravegelation/ Landscaping
| i
Lk i — L L Refer lo section 4.3.4 for supporting notes
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’ i A
| o i
M I Vegetation Li L. '[ Ni Refar to section 4.3.5
E I Establishment S X for supporting notes
N : Parlod i I E |
| [
| SEank SEE ) e
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I : Refer o section 4.3.6
: Handovar/Close out 4:—I o sipportin notes
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| | Ongeing maintenance |4_ lifess Rofer to seclion 4.3.7

A S : for supporting neles
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N

Figure 4 Steps In recommended process for stand alone revegetation works projects.
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4.3.1 Project proposal

The project proposal shall Include a conclse statement of key information (e.g. need/purpose
of the revegetation works, objectives, budgst and timeframe) to gain approval to proceed
with the works. The need for the works may be based on external pressures for
improvements (e.g. public complaints), the project approval conditions, Maln Roads'
environmental policy objectives (refer to Corporate Objectives and Targets), or the Asset
Management planning process. Some level of site assessment is necessary, but the
requirements are not defined in detail. An Environment Officer, Asset Managemant Officer
or the nominated Project Manager may prepare the proposal or a consultant may be
engaged, if necessary, on an hourly basis (indlcative cost < $2 000). In the absence of other
information, a preliminary budget can be determined using the most appropriate benchmark
costs given in Appendix D plus a 20% contingency.

4.3.2 Project Plan

The project plan shall include a Revegetation Plan, which defines the scope and extent of the
works; staging and the methods to cost effectively deliver the works. An assessment of the
site conditions is necessary to define relevant site constraints and opportunities. The level of
planning and documentation required for the revegetation Is dependent on the size and
complexity of the works. The Revegetation Plan may be simply a clear statement of
objectives in the project proposal and the use of Main Roads' standard specifications or a
stand-alone assessment and report prepared for the purpose.

Ideally, the Revegetation Plan should be prepared at least two years before the proposed
works are to be undertaken. An Environment Officer, Asset Management Officer or the
nominated Project Manager may prepare the document. The Project Manager may seek to
engage a specialist consultant (Indicative cost < $5000) o assess the site issues and
prepare the Revegetation Plan, Refer to Main Roads’ Environment Branch infranet web site
for a template of a plan brief, A brief for the detailed revegstation design may also be
prepared at this stage.

Procurement options may include a design and construct package, separate design and
construct contracts or by direct Main Roads’ management of contractors. At this stage,
contract arrangements should be decided to cover establishment of the new vegetation and
any remedial works, Options are discussed below in section 4.3.4. Itis also critical to clarify
the handover process and ongoing maintenance for the site revegetation works.

4.3.3 Design and Contract Documentation

The extent of the revegetation works shall be clearly defined by a design and documentation
process prior to finalising the contract documents. The detalled design specifies the
requirements to achieve the revegetation objectives and defines completion criterla. For
small projects the detailed requirements can ba defined simply from the project plan (e.g.
SLK location, plan of area, species list, and standard speclfication clauses etc). As the scale
and complexity of the revegetation works increases, a stand-alone detalled site assessment
and set of documents (drawings, specifications, design report) will be necessary. This stage
includes: !

¢ A detailed site assessment,

» The design process (decision making on the specific site requirements and
revegetation techniques to be used),

= Documentation of the works to be undertaken in the contract (drawings and
specifications),

+ A review of design documents (Environment Officer or Environment Branch can
provide support), and

» Tender documentation.
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A specialist consultant may be engaged for the purpose. Itis critical that the consultant is
conversant with the recommended methods and techniques outlined in Appendix C and can
demonstrate competency in the design and documentation of revegetation works. Refer to
Main Roads' Environment Branch intranat web site for a template of a design brief.

The documents will include the drawings, specifications and design reports as per the brief
requirements. If the necessary expertise is not avallable within the contract management
team to review and evaluate the documents (at preliminary and final design) then a
consultant Is engaged for the purpose. The specifications for the works shall be based on
Main Roads' standard spacifications.

The project manager must ensure that the revegetation/landscaping strategies are translated
Into design decisions and documentation for the works. It is recommended that the same
consultant be also engaged to provide design support and advice to the Superintendent

during the works.
4,34 Contract Arrangements

Contract arrangements shall cover the establishment of the new vegetation and any remedial
works that may become necessary; to assure the project objectives will be met. The specific
arrangements must be based on the Project Manager's assessment of the risks associated

with the project.

If the Project Manager decides to Include a Vegetation Establishment Period as part of the
initial contract, then contractual arrangements (monitoring, inspections and financial
incentives) shall be in place to ensure any required follow up works are undertaken prior to
the date of Final Completion.

If the Project Manager decides not to Include a Vegetation Establishment Period as part of
the initial revegetation contract, then a limited defects period of 13 weeks shall be nominated
to consolidate the initial work prior to the date of Final Completion (along with defined
completion criteria and inspections and financial incentives). The establishment of the new
vegetation may then be handled as a separate minor works contract or undertaken via a
minor Improvement works order to the regional TNC.

In some locations, covered under a delegation agreement with the Local Government
Authority (LGA), the vegetation establishment may be included in the agreement for the
handover of the site to the LGA for ongoing maintenance.

4,35 Construction stage

The revegetation works may contain some or all of the following components.

Seed collection and plant supply.
Clearing and stockpiling of vegetation.
Chipping and re-spreading of vegetation.
Protection of ratained vegetation.

Weed control.

Topsoil (strip, stockpile and re-spread).
Erosion control and batter protection.
Soll preparation.

Seeding and planting.

Maintenance during contract period.

Seed collection and plant supply must be arranged well in advance of any works to allow for
the necessary lead-time to collect seed and/or propagate plants. An exception exists for
small-scale landscaping works using plants that are readily available commercially.
Surveillance is essential for the cost effective implementation of the works to ensure that the
Contractor employs good industry practices. It is important that surveillance occurs at key

. ® @ ® & & & & » @
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points during the works as identified in the standard specifications. Often site conditions
require decision making by the Superintendent and expert advice required on the
implications of necessary changes e.g. plant substitutions, weed control measures, changas
to specified materials. The necessary expertise is provided by the local knowledge and
experience of the Main Roads' Representative or a consultant engaged for the purposs.

Contract requirements must be enforced to ensure compliance and provide value for
Main Roads’ investment in revegetation.

4.3.6 Vegetation Establishment Period

All new vegetation requires a period of several years to establish and grow. For example,
plant roots may dry out due to poor planting technique, due to lack of follow up rains or dus
to physlcal damage. Failure to establish the new vegetation means a loss of the investment
made In the project. A minimum Vegetation Establishmant Period of at least two summers,
following the Practical Completion of the works, is recommended for most projects. Key
tasks may Include:

Weed control as necessary.

Replacement of failed planting/seeding, and
In some cases watering by the contractor.
Limiting eroslon of soll surfaces.

Limiting access to the areas of revegetation.

- % % & @

During this period, the Contractor must undertake all necessary works to establish the
vegetation as nominated in the contract specifications. This Includes monitoring of the
works.

An evaluation of the completed works (compared to the contract completion criteria) must
oceur prior to the Issue of the Final Certificate of Completion. If the necessary expertise is
not avallable within the contract management team, a consultant should be engaged for the
purpose.

It is not unusual for the current Superintendent's Representative, Project Manager and other
contract staff to move onto other projects before Final Completion of the works. 1tis
therefore important to document the status and progress of the works to allow continuity in
the administration of the confract revegetation works.

4.3.7 Handover

Prior to Final Completion it is important to document the completed works, This provides the
basis for the Asset Manager to set the ongoing maintenance program. The Superintendent's
Representative should prepare a final handover report or engage a consultant for the
purpose. This includes the contract documents, warranties and any outstanding tasks to be
completed.

4.3.8 Ongolng Maintenance

Following handover of the contract works, the Asset Manager will transfer the site for
ongoing maintenance as per the regional TNC contract requirements. The handover of
relevant documents should include a maintenance schedule for tha site, hased on the final
handover report and identify any outstanding or additional works to be completed. The Asset
Manager shall prepare the maintenance schedule or engaga a consultant for the purpose. 1t
is also recommended that the Asset Manager iniliate a monitoring program for the site at this
time io record the effectiveness of the revegetation works and the need for any further

remedial works,
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4.4  Process for Design and Construct Projects
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Figure 5 Steps in recommended process for design and construct road projects.

MAIN ROADS Westarn Australia
Revegetalion Guldaline_Rev 0.doc

G6707/011

Ravagetalion Planning and Techniques
Rev0 22/04/2004

220l 72




The process followed for Design and Construct projects is distinct in the terminology used
and the required documentation, the steps in the planning phase and the Contractor's
responsibility for both design and construction of the works. Refer to Major Projecis
Directorate for examples and templates. A summary of the raquired documentation is
summarised below as Table 3.

Document_ Timing
Landscape & Revegstation Strategy | Request for Proposals stage
Plan
Landscape & Revegetation Project design stage
Management Plan ‘ ‘
Landscape monitoring program Defects Carrection Period
reports N A
Landscape works hand-over report | Handover/Close out stage §

Table 3. Major Project Directorate - Landscaping and revegetation documentation summary.

4.4.1 Project proposal

The project charter shall Identify the need, scope, extent and preliminary estimate for
revegetation and landscaping works in the project. All relevant project commitments related
to revegetation of the project area, as documented in the project Environmental Assessment
and Approval Process (EAAP), are Included as well as any concept plan(s). Refer o

Major Profects Directorate for more details on the content,

4.4.2 Request for Proposal

Technical criteria and requirements for the revegetation/landscaping works form part of the
Request for Proposal documents provided to the tenderers. This includes revegetation
objectives, completion criterla and general and specific requirements.

A Landscape & Revegetation Strategy Plan is prepared by the Contractor (as tenderer)
during the Request for Proposals stage In response to the Technical criteria and
requirements and submitted as part of the tender.

4.4.3 Project Deed

Once the successful tender is accepted the Landscape & Revegetation Strategy Plan forms
part of the Project Deed. The plan defines the site-specific strategies that the contractor will
employ to design and construct the revegetation/landscaping works to achieve the
revegetation objectives and completion criterla for the project. The strategy must be more
than a general statement of intent. An assessment of the site conditions Is necessary to
deflne relevant site constraints and opportunities. The actions proposed must be site
specific, realistic and relate to the timing of the works. This provides some quality
assurance for the Main Roads' Representative and a basis for any independent review. If
the necessary expertise Is not available within the contract management team to review and
evaluate the revegetation/ landscaping strategy plan, then a consultant Is engaged for the
purpose.

4.4.4 Design Documentation

The contractor must ensure that the revegetation/landscaping strateglies are translated Into
design decisions and documentation for the works. At the design and documentation stage
the Contractor is required to prepare a Landscape & Revegstation Management Plan.

The set of documents are to speacify the revegetation works in detail and advise how the
Contractor will manage the site works to achieve the revegetation objectives and completion
criteria for the project.
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The document set includes the drawings, specifications and design reporis as per the
contract requirements. If the necessary expertise is not available within the contract
management team to review and evaluate the documents (at preliminary and final design)
then a consultant is engaged for the purpose.

Key decisions regarding the site management of the works have major implications for the
effectiveness and success of the revegetation. [ntegration of the revegetation into the
relevant design and specifications of the road, bridge and other components of the works is
important to increase the likely success during the construction stage.

445 Construction stage

The revegetation/landscaping works will contain some or all of the following components:

Seed collection and plant supply.
Clearing and stockpiling of vegetation.
Chipping and re-spreading of vegetation.
Protection of retained vegetation.

Weed control.

Topsoil (strip, stockpile and re-spread). |
Erosion control and batter protection, |
Soll preparation.

Seeding and Flanting, and
Maintenance during contract period.

Seed collection and plant supply must be arranged well in advance of any works to allow for
the necessary lead-time to collect seed (at the appropriate time of year) and or propagate
plants. An exception exists for small-scale landscaping works using plant materials that are
readily available commarclally.

The Project Manager may decide (based on the revegetation strategy) to undertake seed
collection separately and prior to the main contract. |ssues relate to storage and processing
of the seed material. Transplanting or relocation of selected plant species on site may also
form part of the initial works arranged by the Project Manager. If the necessary expertise is
not available within the project managament team, a consultant Is engaged for the purpose.

* & & © & & 2 2 @+ @

Surveillance Is essentlal for the cost effective implementation of the works to ensure that the
Contractor employs good industry practices. It is important that surveillance occurs at kay
points during the works as identified in the standard specifications. Often site conditions
require decision making by the Superintendent and expert advice is required on the
implications of necessary changes, eg plant subslitutions, weed control measures, and

changes to specified materials.

The necassary expertise is provided by the local knowledge and experience of the
Main Roads' Representative, Survelllance Officers, or the reglonal Main Roads' Environment
Officer. A consultant(s) is engaged for the purpose If the expertise is not available within the

contract management team.

Contract arrangements must be enforced to ensure compliance and achieve value for
Main Roads’ investment in revagetation.

446 Vegetation Establishment Period

All new vagetation requires an establishment pericd to achieve the defined compleation
criteria. A Vegetation Establishment Period of at least three years following the Practical
Completion of the works is recommended for most Design and Construct projects.
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During the Vegetation Establishmant Period the Contractor must undertake all necessary
works to eslablish the vegetation as nominated in the specifications. This includes
monitoring of the works by the Contractor. Monitoring reports prepared by the contractor
provide some quality assurance for the Superintendent and a basis for any independent
review.

It is not unusual for the current Main Roads’ Representative, Project Manager and other
contract management staff to move onto other projects before Final Completion of the works.
ItIs therefore Important to document the status and progress of the works to allow continuity
in the administration of the contract revegetation works. .

4.4.7 Handover

Prior to Final Completion it is important to document the completed works. This provides the
basis for the Asset Manager to set the ongoing malintenance program. A final handover
report should be prepared by the Main Roads’ Representative or consultant engaged for the
purpose. This includes the contract documents, warranties and any outstanding tasks to he
completed.

4.4.8 Ongoing Maintenance

Following handover of the site works, the Asset Manager will transfer on-golng maintenance
of the site to the regional Maintenance Program as per the TNC contract requirements. Any
outstanding works or additional works must be Identified in the handover of relevant
documents. The Asset Manager should prepare the maintenance schedule for the site or
engage a.consultant for the purpose. The maintenance schedule is based on the final

handover report.

Itis recommended that the Asset Manager, initiate a monitoring program for the site at this
time, to record the effectiveness of the works and the need for any further remedial works.
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4,5 Process for Standard Roadwork Projects
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4.5.1 Projact proposal

The project proposal shall identify the need, scope, extent and preliminary estimate for
revegetation and landscaping works in the project. All relevant project commitments related
to revegetation of the project area (as documented in the project Environmental Assessment)
is included as well as any concept plans. Other Issues will include stakeholder consultation,
TNC handover and maintenance. Some level of site assessment is necessary, but the
requirements are not defined in detall. The nominated Project Manager (with advice from the
regional Environment Officer as required) prepares the proposal. A consultant, If necessary,
may be engaged on an hourly basis to prepare the proposal (indicative cost < $2 000). In the
absence of other information, a preliminary budget can be determined using the most
appropriate benchmark costs given in Appendix D plus a 20% contingency.

4.5.2 Project Plan

The project plan shall include a Revegstation Plan, which dafines the scope and extent of the
works; staging and methods to cost effectively deliver the works. An assessment of the site
conditions is necessary to define relavant site constraints and opportunities. The level of
planning and documentation. required for the revegetation is dependent on the size and
complexity of the works. The Revegetation Plan may be simply a clear statement of
objectives In the project proposal and the use of Maln Roads' standard specifications or a
stand-alone assessment and report preparad for the purpose.

Ideally, the Revegetation Plan should be prepared at least two years before the proposed
works are to be undertaken: An Environment Cfflcer, Asset Management Officer or the
nominated Project Manager may prepare the document. The Project Manager may seek to
engage a specialist consultant (Indicative cost < $5 000) to assess the site issues and
prepare the Revegetation Plan. Refer to Main Roads’ Environment Branch intranet web site
for a template of a plan brief. A brief for the detailed revegetation design may also be :
prepared at this stage.

The Revegetatlon Plan must Include provision for appropriate measures to stabilise batters
-and exposed soll surfaces, if there is likely to be a transition period (more than two months)

at the end of the earthworks before the seeding or planting can occur. Control of the on-site
surface drainage is important to minimise potential erosion (eg due to rainstorms).

Procurement of the revegetation works shall be completed as a separable potion of the main
works contract or as a separate stand-alone contract. The preferred option is dependant on
the specific requirements for the project, the expected timing for the completion of the
earthworks and the capability of the main contract tenderers. It is often practical to complete
the seeding and planting (if required) as a separate stand-alone contract.

At this stage, contract arrangements should be decided to cover establishment of the new
vegetation and any remedial works. Options are discussed below in section 4.5.4. Itis also
critical to clarify the handover process and ongoing maintenance for the site revegetation
works.

4.5.3 Design Documentation

The extent of the revegetation works shall be clearly defined by a design and documentation
- process prior to finalising the contract documents. The detailed design specifies the
requirements to achieve the revegetation objectives and defines completion criteria for the
works.

For small projects the detailed requirements can be deflned simply from the site revegetation
plan (e.g. SLK location, plan of area, specles list, and standard specification clauses etc),
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As the scale and complexity of the revegetation works increases a stand alone detailed site
assessment and set of documents (drawings, specifications, design report) will be
necessary. This stage includes:

+ A detailed site assessment.

+ The deslgn process (decision making on the spacific site requirements and
revegetation techniques to be used).

+ Documentation of the works to be undertaken in the contract (drawings and
spacifications). _

» A review of design documents (Environment Officer or Environment Branch will
pravide support).

» Tender documentation.

A specialist consultant may be engaged for the purpose. Refer fo Main Roads' Environment
Branch Intranet site for a template of a design brief. The specifications for the works shall be
hased on Main Roads’ standard specificallons.

The documents will include drawings, specifications and design reports as per the contract
requiraments. If the necessary expertise is not available within the contract management
team to review and evaluate the documents (at preliminary and final design) then a
consultant is engaged for the purpose. The project manager must ensure that the
revegetation/landscaping strategies are translated into design decisions and documentation
for tha works.

Key decisions regarding the site management of the works have major implications for the
effectiveness and success of the revegetation. Integration of the revegetation Into the
relevant design and specifications of the road, bridge and othar components of the works is
important to increase the likely success during the construction stage.

It is recommended that the consultant used for the Site Revegetation Plan also be engaged
to provide design support and advice to the Superintendent during the works.

4.54 Contract Arrangements

Contract arrangements shall cover the establishment of the new vegetation and any remedial
works that may become necessary to assure the project objectives will be met. The specific
arrangements must be based on the Project Manager's assessment of the risks associated

with the project.

If the Project Manager decides to include a Vegetation Establishment Period as part of the
initial contract, then contractual arrangements (monitoring, inspections and financial
incentives) shall be in place to ensure any required follow up works are undertaken prior to

the date of Final Completion.

If the Project Manager decides not to include a Vegetation Establishment Period as part of
the initial revegetation contract, then a limited defects period of 13 weeks shall be nominated
to consolidate the Initial work prior to the date of Final Completion (along with defined
completion criteria and inspections and financial incentives). The establishment of the new
vegetation may then be handled as a separate minor works contract or undertaken via a
minor impravement works order to the regional TNC.

In some locations, covered under a delegation agreement with the Local Government
Authority (LGA), the vegetation establishment may be included in the agreement for the
handover of the site to the LGA for ongoing maintenance.
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4.6.5 Construction stage

The main roadworks contract will contain some or all of the following components.

Clearing and stockpiling of vegetation
Chipping and re-spreading of vegetation.
Protaction of retained vegetation.

Weed control.

Topsoil (strip, stockpile and respread).
Erosion control and batter protection.
Soll preparation, and

Maintenance during contract period.

The separable portion of the contract (revegetation) will contain some or all of the following:

L S L ] L - L ] [ ] L]

Seed collaction and plant supply.
Protection of retained vegeatation.

Weed control,

Soll preparation.

Seeding and planting, and
Maintenance during the contract period.

Seed collection and plant supply must be arranged well In advance of any works to allow for
the necessary lead-time to collect seed and or propagate plants. An exception exists for
small-scale works landscaping works using plant materials that are readily available
commercially. The Project Manager may declde (based on the site revegetation plan) to
undertake the seed collection and plant supply separately and prior to the main contract.
Issues relate to storage and processing of the seed material, Transplanting or relocatlon of
selected plant species on site may alsc: form part of the Initial works arranged by the Project
Managaer.

If the necessary expertise Is not available within the project management team, a consultant
is engaged for the purpose.

Surveillance is essentlal for the cost effective implementation of the works to ensure that the
Contractor employs good industry practices. It is important that surveillance occurs at key
points during the works as identified in the standard specifications. Often site conditions
require decision making by the Superintendent and expert advice required on the
implications of necessary changes e.g. plant substitutions, weed control measures or
changes to specified materials. The necessary expertise is provided by the local knowledge
and experience of the Superintendent's Representative, Surveillance Officers, Main Roads’
regional Environment Officer, or a consultant engaged for the purpose.

Contract requirements must be enforced to ensure compliance and provide value for
Main Roads’ Investment in revegetation.

a® ® & & & »

4.5.6 Vegetation Establishment Period

All new vegetation requires a period of several years to establish and grow. For example,
plant roots may dry out due to poor planting technique, lack of follow up rains or physical
damage. Fallure to establish the new vegetation means a loss of the investment in the
project. A minimum Vegetation Establishment Period of at least two summers, following the
Practical Completion of the works, is recommeanded for most projects. Key tasks may
include:

«  Weed control as necessary.

+ Replacement of failed planting/seeding.

» In some cases watering by the contractor.

« Limiting erosion of soil surfaces.

¢ Limiting access to the areas of revegetation.
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During this period the Contractor must undertake all necessary works to establish the
vegetation as nominated in the contract specifications. This includes monitoring of the
works.

An evaluation of the completed works (compared to the contract completion criteria) must
occur prior to the issue of the Final Certificate of Completion. If the necessary expertise is
not available within the contract a consultant should be engaged for the purpose.

It is not unusual for the current Superintendent's Representative, Project Manager and other
contract staff to move onto other projects before Final Completion of the works. Itis
therefore important to document the status and progress of the works to allow continuity in
the administration of the contract works.

4.5.7 Handover

Prior to Final Completion it Is important to document the completed works. This provides the
basis for the Asset Manager to set the ongoing maintenance program. A final handover
report should be prepared by the Superintendent’s Representative or consultant engaged for
the purpose. This includes the contract documents, warranties and any outstanding tasks to
be completed. Appendix E4 provides a table of headings as an example.

4,58 Ongoing Maintenance

Following handover of the contract works, the Asset Manager will transfer the site for

ongoing maintenance as per the regional TNC contract requirements. The handover of
ralevant documents should include a maintenance schedule for the site, based on the final
handover report and identify any outstanding or additional works to be completed. The Asset
Manager shall prepare the maintenance schedule or engage a consultant for the purpose.

It is also recommended that the Asset Manager Initiate a monitoring program for the site at
this time to record the effectiveness of the revegetation works and the need for any further

remedial works.
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5. DEFINITION OF TERMS

Revagetation refers to the re-establishment of a cover of vegetation suited to the location.
This usually means a cover of local native plants and involves regeneration, direct seeding,
and/or planting methods. ‘

Rehabilitation refers to earthworks associated with revegstation work and includes removal
and replacement of topsoll. In this document, the term 'revegetation’ is used to cover both
the establishment of vegetation and the preceding physical processes.

Regeneration describes situations where vegetation can be established from in situ seed
banks contained within either topsoil or seed-bearing mulch. Regeneration is a revegetation
technique that can be used In isolation or with other techniques. If used in Isolation, it is
usually in the more remote areas where other methods may not be suitable.

Landscaping refers to the establishment of special roadside treatments to meet functional or
aesthetlc objectives, which may include native or non-native vegetation (including grass turf)
as well as other surface treatments or bullt elements. In most cases, this vegetation will be
irrigated and will have establishment and maintenance requirements (e.g. mowing and
pruning) well above those associated with most roadsides. Landscaping Is generally limited
to urban areas. This guideline does not cover landscaping per se,

Restoration refers to the return of an area to a state that Is, in form and composition, as
similar as practicable to Its pristine condition. Itis not covered in this Guideline and specialist
advice would be required where restoration is an objective.

Direct seeding is a method of re-establishing vegetation through the establishment of a seed
bed and the introduction of seeds of the deslred species. Seeding can be slither by
mechanical means using agricultural equipment or by hand. It is used in many parts of the
State as a means of establishing a wide range of species.

Planting refers to the re-establishment of vegetation by creating favourable soll conditions
and planting seedlings of the desired specles. It may or may not involve lrrigation. Without
Irrigation, it is used only in those areas where there Is sufficlent reliable rainfall and where an
outcome is required that cannot be achieved by other means. The required outcome may
relate to particular visual objectives, or may Involve the establishment of species for which
sufficient seed for direct seeding is not readily avallable.
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APPENDIX A

Roadside Vegetation — Management Objectives

Objective Applicability Comments
Roadside All roadsides. Established vegetation helps to maintain the stability of
stability and the roadside and road formation. The vegetation
maintenance cover helps to prevent soil erosion by rainfall impact
minimisation. and surface water flows. Roadside vegetation should
meet Main Roads' requirements in respect of lateral
clearances and other requirements (see Figure A1 and
refer to Main Roads' environmental guideline
Vegetation Placement Within the Road Reserve (Doc.
No. 6707/022). Roadside vegetation should be similar
in structure and content to comparable naturally
oceurring vegetation in the local area, Exceptions
occur in urban areas, where non-native specles can be
used for particular purposes. Vegetation cover should
be such that it discourages the establishment of
weads, which in turn, reduces costs associated with
- the verge maintenance.
Conservation | Where local Roadsides can play an important role in conserving
and conservation values | local biodiversity values. There are numerous
biodiversity. | are high (eg instances where rare native flora occurs within the
roadsides abutting | road reserve. Roadsides can also act as corridors for
conservation wildlife, especially in areas where the surrounding
reserves). lands are substantially cleared. In particular, they can
j provide a connection with otherwlise isolated reserves.
Where roadside vegetation has a high conservation
value, project approval conditions may require
revegetation as offsets for vegetation clearing.
Revegetation, In these Instancas, should be as similar
as possible in structure and content to existing local
- native vegetation. N
Amenity and | Case-by-case The roadside should meet reasonable community
aesthetics where particular expectations related to local amenity and aesthetics.
roadside vegetation | This may include landscaping of the median and
is deemed roadside, and screening of adjoining areas for visual
Important for and noise reasons. Convarsely, this may include
amenity or instances where revegetation excludes trees and tall
aesthetic reasons shrubs to allow deslrable views bayond the road
(eg urban medians, | reserve. Many roads are also promoted for tourism
town enfries). purposes (eg deslgnated tourist drives).
Other Case-by-case Where revegetation of land outside the road reserve Is
pUrposes basis. required, e.g. borrow pits, objeclives may be setIn

consultation with the landholder and, In agricultural
areas, could include establishment of commercial
crops or even seed banks for future revegetation work,
Similarly, other authorities and organizations with an
interest In the land, including the Departments of
Conservation and Land Management and Agriculture,
TransWA, Local Government Authorities, Catchment
Groups, and Land Conservation District Committees
(LCDCs) may seek input into the deslred revegetation
objectives.

MAIN ROADS Wastam Australia
Reavegeatalion Guidellne_Rev 0.doc

Revegetation Planning and Tachniques
B707/031 Rav0 22/04/2004

350l 72




FOOZHOEE 0MM LEDADLS 20D ASY T BUIADING uohElaBasay
ZLIOSE sanbiuysay pue Buluuerd uogmsianay BIBASTY WASSM SOYOE NIV

'sauoz juswabeusw [BUOnOUNy pue apispeod (eoidAl Ly 2unbiy

‘san[ea 33e1ieY sal9saLy

-fmenb isizea pUT SPUEIaM SALISUOD) “Ay[enb [Ensia oUEqUR PUB UIEILIEIN
*AUSIDATPONY JOUBLUS PUE 2AISSTOT) "SSLHN 2FEPOUN Lo
Aypenb [Ensia 25UELES DUE LIBILIR]A] ) “§3L] [OTLOD)
"UQ[SOIa JIBNAL “SERaN oo T T— y
S i OIS0 UAASIG Aren ﬁﬂ._.w‘.., QOUEIRIS PUE UTEIMIER]
0T uonElaTen SNOpIEZEY AAOLSY =Feurelp 20BMNS PECI IO SALIR0S amsug ) SUQIP [0 334 pauUIBILTERY
k . SR [} “SuCIOSSIAN 1B ﬁwﬂm ddos aAlemDIEy n_..m”n.h 30 AL0E] ]
sp9aM (010D “Sussed 103 S20UBISID 1SS T23[0 2D WITIIEIN] - Aparsia 1eanq
i “EaTe KI5A003I SSWBA *2SBUIEID S28LINS PEOL L0
) 1oy A1esssoau se paSeuem voawafap “LA1QELS TWALIAE ]
uones0] £ sares uciypuos pue add uogmafa "§peau [euoiieado 1231 O3 PR1jO.IU0D 5 uoneIagea
UCIED0| A SauEA ATEPUNOY 2A12S3 PROJ OF THPLAL Jo WTay pue UONEI0) AQ SILIEA [IDLM SUCE ‘spaau [euciielado 1aaw 0) AESSa02U 5B UIPLAY,
PeoAI28U0D HHD..HHNHMWMP Pe0u0d ﬁOﬂNHMm A HHOMHNHMMQ A ON
ANOZ NOILISNVYL ANOZ ONIIVATO AVMIDVIIIVDO
SHAILLODICFdO INHIWNHIOVNVIA NOILLVLEIDHA - HAYISHE avOod

m. e

UOILEREIA ON OO EIEIA o
Avsmagderuie) TR AemasSerae)
n I T /
= plilr s Inoy 0015 L QU pliLisg
;7 UONBSUELL suumpp gupmary o o ey Suaea) UORISORIL  trepunog
anIpsay
PETY
23 p0 2un] FUALD 1SUBIL AU 01 PIEEIGENS S (33ALUTD (AUOK A2UBUIULEW } SUGITEOC] JUOS W P20
AUN W] <} EoEREas 10] ¥0RqI9S U B W g JBPUNOg Sardsay peod s Juoe yinoad vonmafos
120N 10N




APPENDIX B

Appendix B1

Annotated Checklist for Site Assessment

Physical and chemical parameaters

Parameter | __Detalls Comments

Soll type May range from clays to sands, with
several types potentially occurring within
a project area. Consider the likely benafit
of soll amendments such as gypsum In
clay soils or lime in acidic soils, Check if
the need for soil amendments. Check
the potential for the reuse of materials,
including spoil, in the revegetation work.

Sail depth Solls may be duplex or contain a
hardpan that can affect the
establishment and survival of plants. 11

Saoll chemical | Consider soll acidity/alkalinity, salinity

and nutrient | and major nutrients such as nitrogen and

status phosphorus. i

Soll Consider compaction and road base

compaction under median strips which may not allow
root penetration.

Soll Check for presence of any chemical or

contamination | industrial contamination that may require
removal or in-situ treatment before
successful revegetation can occur.

Groundwater | Consider depth and quallty of

quality and groundwater, which can be an Important

levels determinant of revegetation success.
Consider seasonal changes (e.g.
waterlogging in winter, or occurrence of
perched water tables) and longer term
trends (e.qg. rising water tables in areas
affected by dryland salinity).

Prevailing Conslder potential impacts of wind, such

winds as sandblasting, on establishing
seedlings.

Likely traffic Consider likely or potentlial trafflc impacts

impacts - for example, median strips on high
speed heavy haulage routes are often
exposed to wind from trucks.

Likely off-site | Consider potential for wind and water

erosion arosion from adjacent agricultural or
other land. o Al

Site drainage | Consider whether the areas to be
revegetated are water-shedding or

_ water-accumulating. -

Climate Cansider average temperature and
rainfall patterns for likely significant
impacls on ravegetation program.

Other Presence of outcropping rocks, stumps
and other site characteristics likely to
affect earthworks.
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Biological paramaters

Parameter

Detalls

Comments

Existing flora
and
vegetation

Consider the condition and content of any
existing vegetation. It is particularly important,
through careful planning, to optimise the
praservation of any existing native vegetation
where realignments are being considered,
Take note of any unusual local varieties of
plants for which locally collected seed should
be used. Semi-quantitative data on numbers of
plants per unit area will assist with designing
revegetation programs.

Existance of
any
Threatened
Flora

These include Daclared Rare Flora (DRF),
Priority Flora and Threatened Ecological
Communities (TEC's) and are common in some
regions. Work undertaken should protect and
enhance these populations and communities.

Desirable
species

Consider which spacles should be Included in
any direct seedling or planting work proposed.
Specles selection should consider the objective
of the work (see Appendix A) and practical
considerations such as the availability of seed.

Weed status

Consider existing weed status, especially the
presence of Declared Plants and those weeds
that are going to seriously impact remaining
native vegetation and revegetation efforts.
Eslimate the likely waed seed bank in topsoll
and determine whether weed emergence will
require control. Be aware that some weeds
may not be evident at certain times of the year
but are stlll present. If control is required and
the weed seed bank is significant, consider
whether scalping Is a better control option than
herbicide control. Also consider the likellhood
of invasion of weeds from adjoining land.

Pest status

Consider the likely pressure on establishing
vegetation from insect and vertebrate pests and
what control mechanisms may be necessary
throughout the revegetation project.

Conservation
value of
adjoining land

Ensure revegetation work complements, in both
form and function, nearby or adjacent land of
conservation value. It is particularly important
when considering species selection and seed
source,

Significant =
troes

Identify any existing objects, such as tress,
which are of historical or habitat significance
(e.g. trees with nesting hollows present) and
ensure revegetation work complements the
trees. Also, identify any trees of spacial
significance e.g. grasstrees, that could be
salvaged ahead of clearing for transplantation
to revagetated sites.

Likely dieback
status

Consider the likely status of the soil with
raspect to dieback disease and consider what,
if any, precautions with topsoil managemeant or
specles selection might be required.
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Other parameters

_ Parameter

Detalls

Comments

Land status

Conslider the status of the area to be
revegetated and any future maintenance
requirements. For example, revegetation
of borrow pits may be purpose-specific
and entail future management by a
private landholder, Check width of road
resarve,

Local land use

Conslider local land uses (e.g.

agricultural, water catchment area) and
how they may impact the establishment
and future management of the vegetation.

Acquisitions
required

‘For revegetation work to be effective it

may need to be preceded by acquisition
of adjoining land.

Site
infrastructure

Identify services eg power lines
(overhead or burled), and other
underground services that could be
affected by earthworks.

Heritage
values

Consider any Aboriginal or European
heritage values that may be affected by
the revagstation work.

Views and
vistas

Consider any particular views or vistas
that the road may have and take into’
account when planning revegstation work
to ensure that outstanding views or vistas
are enhanced and not screened.

and
community
involvement

Consultation

Conslder the value of conducting
cansultation about the proposed
revegetation project and taking into
account community opinion. Consultation
could include local authorities and other
relevant land managers, such as the
Department of Conservation and Land
Management. Consider opportunities for
community involvement and / or
integration of the project with plans
developed by local landcare groups or
other interested parties (while maintaining
Main Roads’ own objactives).

Main Roads
guidelines

Refer to guidelines that dictate
parameters such as setbacks and
sightlines. Identify areas not to be
revegetated e.g. around bridge
abutments.

Landscaping

Irrigation

_| landscaping works e.g. grassing.

Identify need for any additional

Consider availability of water source if
irrigation is likely to be a requireament.
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Appendix B2
Checklist for Site Assessmant

Physical and chemical parameters

12 1 O O 25 O Ot 5

Soil type

Soll depth

Soll chemical and nutrient status
Soil compaction

Soil contamination
Groundwater quality and levels
Prevailing winds

Likely traffic impacts

Likely off-site erosion

Site drainage

Climate

Other

Biological parameters

(|
L

Ooo0Ooogao

Existing flora and vegetation
Exlstence of any Threatened Flora
Desirable species

Weed status

Pest status

Conservation value of adjoining land
Significant trees

Likely dleback status

Other parameters

O0O0D0oOo0000

—_—

Land status

Local land use

Acquisitions required

Site infrastructure

Heritage values

Views and vistas

Consultation and communily involvement
Main Roads guidelines

Landscaping

Irrigation
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APPENDIX C
RECOMMENDED REVEGETATION METHODS AND TECHNIQUES
C1 KEY REVEGETATION METHODS

C.1.1 Regeneration from topsoil

In some instances, establishment of a satisfactory revegetation outcome can be achleved
through management of existing seed banks or the use of seed banks contained within
topsoll ‘grafted’ from elsewhere. In sifu seed banks can be used where the topsoll is largely
intact and weed seed numbers are low. Regeneration can be encouraged by scarification of
the soil. This method may be particularly suitable for very small areas.

Where regeneration from existing topsoil alone will be inadequate, there may be the
opportunity to apply a fresh topsoil containing seed of target plant species. Within reason,
topsoil can be spread more thinly when reapplied to cover a larger area than originally
stripped.

'Be aware of the potential for dieback infection when handling solls (see section C,2.10).
C.1.2 Regeneration from seed-hearing mulch

Where vegelation has been stripped and mulched, the retumed material can be an important
source of seed and organic material. If cleared vegetation is to be used as a source of seed,
it must be mulched immedlately. Only those species that carry their seed in the canopy
(bradysporous species) can be re-established in this manner.

Laying of freshly-cut brush (‘brushing’) can be used to introduca bradysporous species
without mulching. The sand mining industry has obtained good results with this method. Itis
not the same as brushwood layering whera stems are encouraged to take root. Western
Australian species are not amenable to layering.

Caution should be taken when collecied or applying mulch to ensure weeds are excluded.

C.1.3 Dlrect seading

Direct seeding involves distributing seed directly onto sltes that have bean suitably prepared
to encourage germination and growth. In the past, Maln Roads has had considerable
success with revegetating areas using direct seeding. In the more arid parts of the State,
successful establishment can be expected to take longer and be less reliable. :

C.1.4 Planting

While direct seeding can be carried out In any hart of the State, tree and shrub planting is
only likely to be successful in those areas that experience reliable rainfall (see Figure 1).
This restricts planting without irrigation to the south-west corner of the State.

Where establishment of self-sustaining native vegetation is the aim, planting Is only used to
supplement direct seeding. For example in some locations, tree species may be planted and
the understorey layer direct seeded. Spacing of plantings varies between projects and
species but should reflect naturally-occurring densities in the local area.

Planting alone is usually limited to urban roads and streets to achieve amenity and roadside
stability objectives.
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C.1.5 Selection of technique

Each of the above techniqhes has its advantages and disadvantages. Key factors to
consider are outlined in Table C.1.

Disadvantages

Maihud Advantages
Regenaration Low cost
from topsoil Can be used in addition to bank.
other methods

Rellable source of local
species and provenance seed
if topsoil is in good conditlon.

Limited to species in soil seed

Topsoil must be fresh or only
stored for a short time for best
results.

Can result in the spread of
weed seed.

seed-bearing
mulch

Application 01; ¥

Low cost if suitable
equipment available.

Will contribute more species
than topsoil alone if seed
stored in canopy.

Can only be used where
native vegetation with low
weed contant is present.

Cannot be stockpiled.

Poor availability of equipment
in some regions.

Only some species carry
seaed In canopy.

Direct seeding

~ Costs less than planting.

Seed is easier to handle than
seedlings.

Seed mixtures give a mora
‘natural’ distribution of plants.

More species available as
saed.

Better root growth than
plantings and therefare
potentially better survival.

Higher diversity and similarity
to local native plant
communities.

Higher cost than regeneration
from topsoll or mulch
application.

Less reliable establishment
on low rainfall sites.

Results less reliable an sandy
sites due to sand blasting and
drying of the soil profile.

Waead management can ba
labour-intensive and timing
may be critical.

More time required than
planting to determine if
successful.

Planting

Immaeadiate visual result.

Complete control over what
occurs whare.

Most suitable method to
establish amenity plants,

-Watar can be applied if

necessary to enhance
survival,

Best method to establish
plants for which seed is hard

to get or difficult to germinats.

Only suitable in south-
western corner of State
(without irrigation).

Probably the most expensive
approach but depends on
specles selected.

Labour intensive and slower
than direct seeding (4 ha/day
varsus up to 50 ha/day)

Mature plants may be
susceptible to wind blow. .

Table C.1

Advantages and disadvantages of the varlous revegetation techniques.’

" Information drawn from consultation within Main Roads and Holt (1998).
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C.2 SITE PREPARATION
C.2.1 Preliminary Earthworks
C.2.1.1  Setling out

Within any glven site earmarked for revegetation work, there may be a number of distinct
areas which are planned to receive different physical treatments or seed mixes, used for
temporary topsoil storage, or have some other particular requirement. It will often be
necessary to physically peg sites to ensure activities proceed in line with those planned.

C.2.1.2 Topsoil management

Where revegetation is not being conducted on in situ soils, soil profiles can be created from
stockplled materlals. Topsoll, in particular, is very valuable both as a seed source (see
- Section C.1.1) and as a suitable seed bed for establishing new plants.

If topsall is relatively weed-free, the two major factors that affect its utility in revegetation
work are depth of stripping and duration of storage. Shallow (<100 mm) stripping of topsoil
leads to better seedling recruitment than deeper (300 mm) stripping as the seed bank is
diluted with non-seed bearing soil. As the sead bank is usually contalned within the top few
centimetres, it is only this material which will yield new seedlings. If the alm of the project is
to optimise recruitment of seedlings from the seed bank, there Is a distinct advantage in
separate stripping, storage and re-use of the soil cmntaining the seed bank and the
underlying topsoll and subsoll.

While fresh topsoll is clearly preferable to optimise revegetation outcomes, temporary
stockplling of topsoll may be unavoidable. Researchers have found that stockpiling of topsoll
leads to a significant decline in seedling recruitment over time. Immediate re-use is always
desirable. When stockpiling is necessary, windrows up to 1m in helght is the preferred
method. Stabilisation of stockpilas with mulch or vegetation should be considered if the
stockplles are expected to be required for more than a few months before reuss.

Timing is also Important in topsoil management. For jarrah forest rehabilitation, topsoll was
collected In summer, when the seed bank Is at its highest. Soils are best handled when dry
and stripping and spreading topsoil in winter In the south-west depresses seedling
recruitment compared with autumn.

‘Scalping’ of soils may ba nscessary whera weeds are a problem (see Section C.2.8.2).
C.2.2 Erosion Control and Water Harvesting

Uncontrolled erosion has the potential to damage revegetation work and requires expensive
remedial works. Most revegetation work will require preparation of a seed bed and this
would normally involve ripping along the contour.

Grader formation of level banks can be used fo harvest water in some situations. Caution
should be taken to-ensure dispersive (sodic) materials are not used to construct banks or
contours as breakthroughs can readily accur. '

C.2.3 Steep Slopes and Batters

Cuttings and batters in the south west of the State are often gravelled rather than topsoiled.

This gives batters more stability while still allowing revegetation. There are some successful
examples, however, where topsoil has been used and its success is probably dependent on
the length of slope, aspect and other environmental variables. Where rocky material is
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present, an option is to leave steps with natural ledges and projections and topsoil lightly for
revegetation.

On steep sandy slopes through cuttings or around flyovers, gravel and mulch, including
hydromulch, can be used to stabilise the surface. Mulch should be incorporated into the soil

to provide resistance to erosion.
C.2.4 Existing Pavements and Gravel Road Surfaces

Where disused pavements and gravel roads occur, good revegetation has bean established
when the material has been deep ripped but otherwise left in situ. The ‘rocky’ surface
appears to act as a moisture trap and promotes seedling establishment, This practice may
not be acceptable in some situations where there Is high visibility and stakeholder interest.

C.2.5 Waterlogged or Saline Soils

Rising water tables are a serious issue with implications for roadside revegetation. Whers
roadside vegetation occurs In areas that are salt-affected or prone to waterlogging, mounding
can be used. Mounding usually consists of producing a raised strip of soll in a ‘M’ shape into
which seedlings can be planted or seed sown. In loamy or heavy solls, mounding should be
carried out immediately prior to revegstation. Earlier preparation may allow salts to
accumulate at the surface.

Mounds can ba constructed using a grader but specially constructed mounders and
ripper/mounders are available.

C.2.6 Soil Amendments

During the site assessmant process, the need for soil amendments may be identified. These
can be incorporated into the soll during the site preparation.

Thera can be significant costs associated with soll amendments and the benefits should be
justified. This can only be done on a case-by-case basis. Additionally, caution should be
exercised over the use of soil amendments that will significantly alter native solls, potentially
impeding the establishment of local native vegetation and encouraging weed spacies.

C.26.1 Mulch

Mulching with organic matter, wood chips or rocks slows the movement of water across the
soil surface and reduces evaporation. Research has shown that surface mulch will improve
the establishment of plants from seed but only if the mulch application is not too thick

(< 3 cm) and if seeding Is conducted prior to mulching, Mulch that is too thick and has seed
applied over the top of mulch will reduce seedling recruitment.

If the mulch is to ba incorporated Into the soil, however, seeding can be conducted after
mulching. Indeed, mulching s most effective on slopes if Incorporated into the soil,
especially sandy soils, rather than laid across.the surface. Incorporation can be readily
achieved using a rotary hoe.

The costs and benefits of mulching vegetation on site compared with the importation of
mulch from elsewhere should be considared. While mulching vegetation on site may be
more expensive, if it contains seed-bearing material it may assist with the establishment of
local native vegetation. Again, the relative costs and benefits should be considered.

Brush thatching can be also used on steep banks to control erosion, protect seedlings and
reduce evaporation. A stona mulch has been used in the Pilbara to stabilise soils and retain
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moisture. Where high pH clays occur, mulching has been used to create a more favourable
environment for planting seedlings.

Muich can be also be used to improve the survival of seedlings. Drought stress has been
found to be a major cause of poor performance in woody plants in sandy loam soils and
recommended incorporation of 'compost’ into soils to improve survival.

If freshly mulched material needs to be stockpiled, it should not be stockpiled to helghts
greater than 750 mm due to the risk of ignition.

Generally, straw mulches are not used by Maln Roads. Some mulches, such as shredded
karrl bark, can be a fire hazard and should be used with caution. Most Maln Roads’
contracts require mulching for embankments greater than 3m in height.

Application of mulch materlal by hydromuiching is commonly used to help provide short term
stabilisation of slopes and other erosion-prone areas. The mulch can contain seed, usually
grass seed which forms a rapid but temporary cover, It is probably not suitable for
application of fine native plant seed. Paper-based mulches can have an adverse impact on
soil moisture content, particularly in sandy soils, as they form a seal over the surface.

C.2.6.2 Fertiliser

Fertillser can be used with caution to improve revegetation outcomes. Fartiliser can improve
the establishment of native plants, especially in very low nutrient environments such as
borrow pits or deep sands, but incorrect typss and quantities can encourage weed growth
and adversely affect native plants. High phosphorous fertilisers should be avolded and slow
release Is preferred. Nitrogenous fertiliser has been shown to delay successional processes
(see Section C.8) by allowing the dominance of annuals for a longer period. Mulched soils,
however, can experience a nitrogen shoriage as organic material breaks down. Fertiliser
requirements, therefore, will nead to be assessed on a case-by-case basis but, in the
absence of other information, the suggested usage is shown in Table C.2,

Revegetation Method Previous Land Use Suggested Fertlliser Usage
Topsoil regeneration only Pastoral / native vagstation NIl
Direct seeding Native vegetation 100-200 kg/ha of slow
release NPK with trace
elements.
Agriculture Nil
Tree planting Native vegetation 1 % 10-20g slow release NPK
tablet per tree '
Agriculture Nil

Table C.2 Suggested fertlliser usage for revegetation projects.

Care needs to be taken around waterways as fertiliser runoff may impact the water quality.

C.2.6.3 Gypsum

Gypsum is commonly used to improve water infiltration in hard-setting heavy clay soils.
Gypsum-responsive soils typically have clay contents ranging from less than 15% to more
than 25%. The techniques outlined in Fosberry and Howell (1985) can be used to determine
whether gypsum is likely to provide a beneflcial effect. If gypsum is applied, application rates
up to 2.5 t/ha are used, with no benefit from greater applications.
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C.26.4 Gravel

Gravel can act in the same manner as a mulch in that it traps and retains moisture, reduces
‘erosion and may also raise soil temperature. Gravel covers have baen shown to promote
roadside revegetation. Studies have shown, however, that their effectiveness depends on
fragment size, degree of incorporation into the soil and ambient conditions. Smaller, loose
fragments appear to promote water infiltration and vegetation establishment better than
larger, stony material.

C.26.5 Clay

There have been instances where clay has been successfully used as a cover over sandy
solls to improve moisture retention. However, experlence has shown that it must be applied
avenly and Incorporated into the surface soils to be effective. Poor results have resulted

whera this has not been dona.

C.26.6 Lime

Lime Is a suitable amendment for acidic soils but is not commonly used within Main Roads.
Some soils are naturally acidic and, if using local native plant species, amendment with lime

should not be necessary.
C.2.6.7 Welling agents

Wetting agents can be very useful in non-wetting sandy soils. They can be added prior to
and at the time of planting to encourage water infiltration.

C.26.8 Caver crops

Cereal rye has been used successfully as a ‘nurse crop’ for direct-seeded native plants. A
nurse crop can protect small seedlings against strong winds and can assist with soll
stabilisation while perennial vegetation is establishing.

C.269 Mycorrhiza

Mycorrhiza is symbiotic soil fungi that can Improve the nutrient status and survival of
seadlings. They ean be contained within fresh topsoil but decline under stockpile conditions.
Where fresh topsoil can be retained and a mycorrhiza presence maintained, research
suggests that revegetated sites may be able to progress more quickly towards a climax
community. Research has baen conducted over some years in Western Australia to
develop an inoculum for mine soils (see www.clr.uwa.edu.au). To date, this methodology
has not been used in Main Roads but the potential to use it will increase as research

prograsses.

C.26.10 Other

Various other amendments may be available locally and may warrant consideration.
Examples include sewage sludge and ‘red mud' (bauxite residue).

C.2.7 Ripping and Other Methods of Seed Bed Establishment

Seed bed establishment is a key element to a successful revegetation program. The
methods used, however, depend on the site characteristics. For example, Table C.3 shows
examples of recommended site preparation on different soil types prior to planting and
highlights the different approaches to different soils. '
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Ripping using a single tine at intervals of 1m Is a common method of alleviating compaction
and creating a seedbed. The development of deep root systems may be critical to long term
plant survival and soil impedance needs to be alleviated in reconstructed solls. Deep ripping
of soils should be conducted to at least 400mm, more if a hardpan exists. Similarly, a fine
tilth in clay soils (as opposed to 'blocky’ or cloddy fragments) Is important for good seed to
soll contact. Winged tines have been used with success in the mining industry to alleviate
soil compaction and create opportunity for lateral root growth from rip lines.

Ripping is best carried out dry to maximise the shattering effect within the soll. Ripping
should occur before the break of season with seeding following Immediately afterwards,
allowing sufficient time for some moisture to infiltrate the rip lines. Ripping after the break of
season may destroy any germinating seeds in the topsoil. A good overall coverage of ripping
for seed and seedling establishment is given in Mullan and White (2002a),

Where the material is very hard, e.g, base of gravel pits, cross hatch ripping is required to
encourage 360" root growth as plants with roots only along a rip line may be prone to wind
damage. Ripping Is less important in sandy solls but should still be conducted.

Once established, contour rip lines can act as a trap for wind-blown seed.

Rotary hoeing Is also used after ripping but prior to seeding or planting In some areas. This
will improve water infiltration and the ability for seedlings to establish lateral roots, Ripping
may result in the establishment of furrows but specialist-furrowing equipment can be used if
necessary.

C.2.8 Weed Control

Failure to control weeds during revegetation work can lead to numerous problems including
ongoing maintenance costs in weed control, poor public perception of Main Roads'
revegetation efforts, and the potential failure of revegetated sites and subsequent costs of
reworks, Pests are less often a problem but can also have a significant impact.

C.2.8.1 Cultivation

Annual weeds can be controlled through repeated cultivation of weed-affected soils. This
method is less effective for perennial weeds. A lead time of at least one year is required

* From Mortlock ef al (1993),
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prior to revegetation. Cultivation alone, however, is generally not recommendad and needs
to be used in conjunction with herbicides.

C.2.8.2 Scalping

Where soils are seriously weed-infosted, a substantial weed seed bank Is likely to exist and
will compete with native species sown or planted. Removal and disposal of the top layer of
soil (‘scalping’) can remove the weed seed bank and greatly reduce the competition fram
weeds that can occur.  As an example, in the Great Southern region, scalping 50-60mm of
weed-infested topsoil gave 10,000-15,000 stems/ha as opposed to 200-1,500 using
herbicide and cultivation only. Scalping can also be used to treat water-repellent soils but,
for whatever purpose it is conducted, it will be necessary to address the loss of organic
matter and nutrients and Increased potential for water and wind erosion. These issues can
be addressed by undertaking scalping Immediately before seedbed preparation, utilising a
fast-growing cover crop and incorporating mulch into the seedbed.

Some Main Roads’ guidelines have required scalping up to a depth of 120mm. The depth
required will depend on local conditions. Scalped layers can be transferred to farmland
borrow pits, used as a topsoil on salt scalds, or used to backfill gully erosion or otherwise
buried. If these options are not avallable then the scalped layers can be placed in windrows
and used to assist with water managemaent but they may be an ongoing source of weed seed
until revegstation Is well advanced. Scalping should not be conducted too long prior to
ravegetation as reinfestation with weeds can occur.

Scalping may not be suitable for some soils if soil zones unfavourable to plant establishment
are exposed. Chemical control is best in these circumstances.

C.2.8.3 Chemical Control

All sites apart from some supporting intact native vegetation are likely to require some
chemical control of weeds prior to revegetation. When establishing seedlings, Department of
Agriculture studies suggest that the best results are obtained by using a combination of
knackdown and high residual herbicides. The time of application Is critical and needs to be
after most weed seed has germinated, but before the early germinants can flower and seed
again. More than one pre-sowing or planting application may be necessary.

Selaction and application of herbicides requires experienced advice. The Environmental
Guideline on Vegetation Control covers this issue in detail. The site assessment data should
be used to determine the most appropriate methods of control.

C.28.4 Information about Weed Cantrol

Other than the Main Roads' environmental guideline for Vegetation Control, there is a large
amount of information available on weeds and their management. The information can be
located through a number of useful websites, of which the following are the most directly

applicable:

Department of Agriculture (hitp://agspsrv38.agric.wa.gov.au/)

Environmental Weeds Action Network (hitp:/members.iinet.net.au/~ewan/)

Plant Protection Society of Western Australia (http://members.iinet.net.au/~weeds/)
Bay of Plenty Regional Council, Weeds in New Zealand

(http:/Awww bopre.govt.nz/Weeds/Weed-Index.asp).

C.2.9 Past Control

Redlegged earth mite (Halotydeus destructor) can be a problem in agricultural solls where
they can eat germinating seedlings. In Western Australia, the presence of capeweed is an
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Indicator of when they may be present. Le-Mai® is used for control. More information can
be found at the following website:

+ Department of Agriculture mttp:/laqspsrvaa.aqric;.Wa.qov.au/)

Wingless grasshoppers can be a problem on the coastal sandplains if grasslands are
present. If the surrounding vegetation Is predominantly native they will probably not occur in
numbers. Control is by a diesel/pyrethrum mix. Snails can also be a problem on the coastal
sandplains. In the Kimberley's, ants may eat or bury seed. Control can be achieved by not
sowing too far in advance of significant raln.

In several Main Roads’ regions, rabbits were recorded as a pest that will damage young
plants. Baiting can be conducted with which the Department of Agriculture may assist.
Plant/tree guards are regularly used in urban locations as a control measure. Other
vertebrate pests that can significantly impact on revegetation are goats, restricted to parts of
the pastoral regions, and kangaroos.

C.2.10 Dlsease Control

Many road projects and revegetation works will Involve the movement of soils materials. In
some areas, this can lead to the risk of spread of disback and is an important consideration
in undertaking revegetation work. Where this risk exists, Main Roads uses a document by
the Dieback Working Group (2000) as a key reference and management guideline,

C.2.10.1 Phytophthora - background

Dieback s the common term used to describe the effect of Phytophthora spp. on our native
flora. Phytophthora are introduced soil-borne pathogens (water mould) that kill a wide
selaction of plant species of the south west of Western Australia. The most common and
aggressive Phytophthora that causes disease in the native vegetation of the south west of
Western Australia is Phytophthora cinnamomi, however there are elght different species of
Phytophthora that have the potential to impact on our native vegetation and over two
hundred that have been identified throughout the world.

In Western Australia, P. cinnamomi will establish and spread under favourable environmental
conditions as outlined in Table C.4. 3

As a general rule of thumb, dieback-susceptible areas can be regarded as being south of a
line from Geraldton to Eaperance but Infections can occur elsewhere.

Factor Favourable Conditions Unfavourable Conditions
Temperature 15-30°C < 0°C and = 35°C
Soll type pH 5-6 (most forested areas), | Alkaline pH, coastal calcareous
siliceous sands in water sands.

gaining flats, infertile soils with
texture allowing good lateral
movement of water.

Annual = 800 mm < 600 mm (unless in areas
Rainfall where water is concentrated)

Table C.4 Conditions favourable and unfavourable to the establishment and
spread of the soil pathogen Phytophthora cinnamomi.
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Some of the affacted native plant species are useful indicators for the early detection of

P. cinnamomi infections and some key indicator species are also shown in Table C.5. Other
key indicator species include grass trees (Xanthorrhoea spp. ). A full list of known indicator
species is given within Department of Conservation and Land Management (2003).

Plant Family Species .' Key Indicator Species
Suscaptibility (%) ‘
Heaths (Epacridaceae) 80 Beard heaths (Leucopogon
_ Spp.)-
Banksias (Proteaceae) ‘ 92 Banksias (especially B. grandis,
i B. I{{tora!is and B. aftenuata).
Peas (Papilinnace_ae) _ 57 Bossiaaa aquifolium _
Eucalypts (Myrtaceae) 1_6 Jarrah (Eucalyptus marginata).

Table C.5 Plant families with high levels of susceptibility to infestation by
Phytophthora cinnamom/ and key indicator species.

While many plant species are adversely affected by Phytophthora, some species, e.g. prickly
mases (Acacia pulchelia), are believed to exude chemicals that may suppress it.

C.2.10.2 Management of Phytophthora

Detection of Phytophthora within susceptible sites is best achleved through the observation
of indicator species health and patterns within susceptible vegetation communities that can

be assaociated with Phyfophthora disease.

Soil and root tissue samples can be taken from suspect sites and processed in any of a small
number of laboratory facilities that specialise in the isolation of Phytophthora from such a
medium. This Is routinely done for major road projects In susceptible areas and in forest
areas Is managed in consultation with the Department of Conservation and Land
Management (refer to Dieback Working Group (2000) guidelines).

C.2.10.3 Other plant diseasas

Anocther pathogen affecting native tree and shrub specles is Mundulla Yellows. As the pama
suggests, it causes yellowing and loss of foliage. Mundulla Yellows occurs axtenslvely in
South Australia and has spread to Western Australia in recent years having been observed
along the Mitchell Freeway. The mechanisms by which the pathogen spreads are not well
understood yet but it is apparently not soil-borne so will have different control mechanisms to

those required for Phytophthora spp.
C.3 SPECIES SELECTION

C.3.1 General Approach

Whether using direct seeding or planting methods, great care must be taken over species
selection. The decisions made at this stage are likely to be apparent for many years to
come. The specles selected should be consistent with the objective(s) determined and
should match the soil and other conditions identified in the site assessment. In some
instances, species selection may be subject to statutory requirements. A number of different
seed mixes may be required for any one project.

Species selection for a direct seading program will depend on the objective af the program.
Where an outcome similar in structure and function to the original vegetation is sought, forty
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or more species may be selected for use, depending on the target community and the
degree to which it is sought to replicate it. As a minimum, it would include the most common
local trees and shrubs matched with soll type. In the revegetation of areas of conservation
importance, the project may seek to establish as many of the locally-occurring species as
possible. Specles numbers can be reduced If, for example, revegetation of a narrow strip as
a windbreak or screen is being attempted. In this case, only 8-10 species may be
appropriate.

The biology of individual specles may have an impact on the ability to collect and sow seeds
In revegetation programs. In the banksias, for example, some species are killed by fire and
can only reproduce from seed while other species can resprout after fire. Species killed by
fire tend to set significant amounts of seed while 'resprouters’ set lass seed.

C.3.2 Use of locally-occurring species
C.3.2.1 Background

Most species used in revegetation work will be locally-occurring provenance native plants,
Native plants, and particularly locally-occurring species, are preferable over other species
because of:

» their generally better survival and growth in the local environment,
+ reduced likelthood to become invasive,

= their indirect and direct biodiversity value, and

= thelr contribution to a local ‘sense of place'.

Particular specles can be Identified from sita-specific flora surveys or from various other
sources including:

» local knowledge of revegetation contractors and botanists, and regional staff within
the Departments of Agriculture, and Conservation and Land Management (CALM),
« varlous databases, including
REX (Revegetation Expert - available from the Department of Agriculture), and
Floradata (from the Australian Centre for Mining Environmental Research),
CALM Florabase (http://www.calm.wa.gov.aufflorabase/index.html) and
* published Information (e.g. Wheatbelt vegetatlon data that covers over twenty
Shires).

In considering the objectives of roadside revegetation, howsver, there Is scope for the use of
non-local, and indeed non-native plants, and many are used for specific purposes. These
purposes include erosion control, maintenance of sight distances, and visual amenity. If
non-local or non-native plants are to be used, care must be taken to ensure they can survive
without excessive intervention and, equally, that they do not have the capacity to bacome
invasive.

C.3.2.2 Defining provenance

A number of contracts for road projects have required that provenance seed only be used in
revegetation work. This ohjective may arise from within Main Roads itsalf or from
environmental conditions placed on it by statutory authorities. Provenance refers to:

"seed colfected from a natural population.......and is also used to describe pattemns of
genelic variation exhibited by a species over its geographic range. These patlerns are
often closely associated with the ecological conditions In which the species has
evolved, When a number of provenances of a species are planted out at the same site
it is usual to find differences in survival and growth performance (and possibly other
characteristics) between provenances. Because the patterns of genetic diversity can be
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difficult to quantify and delineate, provenance is difficult to define in a precise
geographical way' (Mortlock st al, 1999).

While provenance, therefore, cannot be defined in a purely geographical sense, the best way
to ensure provenance requirements are met is to use seed collected in the local area.

Where this is not possible, Watson (1991) recommends the use of "climate, habitat matching
and common sense” as ways of delineating provenance. In other words, provenance
requirements could be met by using:

« plants occurring within the same biogeographic region (see Figure C.1), and
« with no other obvious differences (from locally-occurring plants) noticeable in the

fiald.

Note that if local varlants occur, they must be used ahead of collections from elsewhera.

The following definitions are used:

Provenance seed is seed collected from within the same biogeographic region as the project
area and from a similar habitat. It has been collected from plants that contain no obvious
differences to locally-oceurring plants of the same species.

Locally-occurring seed is provenance seed collected from the project area or from similar
habitat occurring nearby. '

C.3.2.3 Drawbacks of local seed collections

Unbending adherence to a tight geographic definition of provenanca for seed collection
purposes could lead to unsustainable levels of seed collections from local populations.
Furthermore, sourcing locally-collected species may be very difficult in heavily cleared areas.
Where a local seed supply Is required but is very limited in availability, preduction of
tubestock from seed may be a better option than using the seed for direct seeding.

C.3.2.4 Guideline for use of local provenance seed and seedlings

The objective of a revegetation project is the major factor in determining the source of seed
and seedlings to be used. Table C.6 provides a guideline as to the extent to which
locally-occurring and provenance seed should be used.

For example, for projects seeking to achieve roadside stability and maintenance
minimisation, at least 90% of the seed used should be provenance, of which at least 20%
should be locally-occurring.

It is appreciated that in some areas that have been heavily cleared, such as parts of the
Wheatbelt, it may be difficult to rigorously apply these guidelines. Alternatives may need to
be sought or seed collections spread over a number of years.
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Waestern Australian biogeographical reglons (from hitp:/fwww.ea.gov.aul).

Figure C.1
Proportion of Proportion of seed | Proportion of seed
Objective provenance seed collected locally fram other sources
(%) (%) (%)
Roadside stability ‘
and maintenance =90 =20 =10
minimisation
Conservation and
biodiversity 100 250 0
Amenity and
aesthetics 280 z0 20
Other purposes Provenance seed preferred but decided on a case-by-case basis.
Table C.6 Guideline for use of locally-occurring and provenance seed in

revegetation projects.
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C.3.3 Other factors

Having satisfied any requirements for local occurrence and provenance, there is a wide
range of other issues, which could be a basis for the selaction, or omission, of particular
species. The following are some examples:

s Availability of viable seed. The biology of some species may mean germinable sead
is not readily available, either for use in direct seeding or for raising seedlings.

» Early successional species. Itis desirable to include some early successional
species within a seed mix for direct seeding. These species may not be apparent in
local mature vegetation. Local advice about suitable species should be obtalned.
See section C.8 for further discussion on succession.

+ It has been observed that many, though not all, eucalypt species establish better and
are less prone to insect attack If sown with understorey species. Therefore, a
pragram with the aim of establishing eucalypts should include understorey species.
Understorey plants are also Important for erosion control as erosion can occur
between established trees.

« Future maintenance requirements, e.g. pruning, must be considered. Species that
are likely to require future pruning or particular maintenance should be avoided.

+ Fire tolerance — in certain circumstances, species having greater fire tolerance might
be a priority.

» Price and availability — having identified certain specles as desirable, they may not be
available or may ba prohibitively expensive.

+ Some species may have allelopathic qualities, that is, they inhibit the establishment of
other spacies in their immediate vicinity through the release of root or leaf exudates.
Where speciflc species are known to have this feature and they meet other
requirements, they could be used to minimise roadside maintenance requirements be
restricting weed growth.

+ For deep, water-repellent sands, acacias are very useful as a colonising species.

+ New developments, such as tissue culture, may make it possible to establish plants
for which viable seeds or seadlings were not previously available. Similarly, research
into groups of plants, such as native grasses, may result in them being more
commercially available than they have been previously.

C.4 SOURCING SEED AND PLANT MATERIAL

C.41 Seedlings

Seedlings must be of good quality to produce a reliable result. The nursery industry now has
an accraditation system under which nurseries agree to adhere to best practice guidelines for
nursery management and plant production (although there are no specific product quality
standards specified). The accreditation is operated under the Nursery Industry Accreditation
Scheme, Australia (NIASA) (hitp://www.ngia.com.au/). As at September 2003, about thirty
Wastern Australian nurseries were accredited. They are listed at the above website.

It is desirable for Main Roads to obtain their plants from accredited nurseries only. Where
this is not possible, adherence to NIASA best practice guidelines can be made a contractual
requirement. If supply problems still exist, exceptions can be made on a case-by-case basis.

The acquisition of stock from an accredited nursery does not preclude the need for their
careful inspection prior to planting. Seedlings should:

» be 10-15 cm high,
s have a well-developed root system,
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+ be 'hardened' (exposed to full sun and a reduced watering regime for at least one
month), and
* be of a generally healthy appearance and free of pests and diseases.

Useful further reading on assessing quality in seedlings occurs in Mullan and White (2002b).

Some thought should be givaﬁ to the delivery arrangements so that it coincides as close as
possible to the time of planting. This will avoid any problems associated with the temporary
storage and maintenance of the seedlings.

C.4.2 Seeds
C.4.21 Supply

No formal system of ensuring seed quality exists. As a minimum, however, seed merchants
should be able to supply the following:

= A current Commercial Purposes Licence issued under the Wildlife Conservation Act
1950.

 Confirmation that thelr collection, handling and storage methods are in accordance
with good industry practica.
Details of the origin of the seed (date and area collected).
Proof of current seed germinability through viability testing.

Potentlal problems can be minimised through the use of established, well-known seed
merchants with a record of success in revegetation projects. It is also important to verify that
the seed ordered matches that used for the task.

Procedures related to seed handling can be optimised by reference to guidelines provided by
Florabank (see Table C.7). While these guidelines are almed at community-based rather
than commercial activities, they do provide sound guldance to the basic level of management
that can be expected.

The website (http://www.florabank.org.au/) also includes a model code of practice.

Guideline Subject
Native seed storage for revegetation

Basic methods for drying, extraction and cleaning native plant seed

Improving on basic native seed storage

Keeping records on native seed

Sead collection from woody plants for local revegetation

Native seed collection mathods

Seed production areas for woody native plant species

Basic germination and viability tests for native plant seed

CleiNID ]| H|w|m

Using native grass seed in revegetation

i
L ]

Seed collection ranges for revegetation

Table C.7 Florabank guidelines for handling of native seed
(hitp:/iwww.florabank.org.auy),
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Note that stored seed will lose viability over time. Florabank suggest that, with good storage
practices, a starage period of five years is achievable without significant loss of viability but

this will vary between species. If seed is to be purchased in advance for a future project then
sound storage practices are essential and evidence that viability has been maintained should

be provided. '

It is desirable to develop a seed list for a project in consultation with the chosen supplier.
This will avoid problems when requesting amounts of seed or seed of particular species that -
are very difficult to collect and will therefore be very costly.

The names of reputable seed suppliers can be obtained from regional offlces of the
Departments of Conservation and Land Management, and Agriculture. On no account.
should imported seed be used, regardless of whether it is of a native species or not.

C.4.2.2 Seed Predreatmeant

Many seeds require some form of pre-treatment to promote germination. Failure to provide
this pre-treatment in advance of sowing will result in failure to germinate although, in most
cases, the saed may remain in the seed bank and could potentially germinate when
dormancy has been broken. Those sseds remaining in the seed bank, however, may be
subject to Insect predation or other degrading mechanisms.

Table G.8 shows a summary of some well-known seed pre-treatments. Of the pre-treatment
shown, bolled water/heat and smoke-related chemicals are readily applied to commercial
quantities of seed and seed treated in this manner can usually be obtained upon request.

Other pre-treatments are more specialised and are more likely to be undertaken on a
case-by-case basis. :

Smoke treatment, in particular, has been shown to reduce seed dormancy in a wide range of
specles and is a very valuable method of establishing a much wider range of species than
was previously possible. While research on the effects of smoke on seed dormancy tends to
be restricted to species from the Swan Coastal Plain and Jarrah forest, smoke treatment of
seed has not been shown to have a negative impact on germination in any species.
Furthermore, it may raduce seed pradation in the field.

Of the above, boiled water and smoke treatments are recommended as standard
treatments for the relevant species. The other treatments should be considered on a

case-by-case basis.

In the past, some practitioners have applied bolled water or scariflcation treatments to only a
portion of the seed to be broadcast and have left the remainder untreated. In theory, this
provides a back-up seed bank in case, for some reason, the treated seed fails, As seed
mixes are designed to achiave a certain level of germination and not to simply create a seed
hank, this approach is not recommended as standard practice. It may, however, warrant
conslderation in some areas where the rainfall Is unpredictable. Local advice should be
obtained about the value of this practice.
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Comments
Pre-treatment ;

Aging and after- Some seeds require further aging after reaching full development
ripening to obtain full germinability. Long term storage improves
germinabillity in some native grass seed and enzymas can be
used to simulate the aging process in some seeds. Storage,
howaver, reduces germinability in many other species.

Boiled water and Immersion In boiled water promotes germination in most Acacia
heat and Oxylobium seeds but can damage some other hard seeds
with thinner coals (Kennedia, Senna). These seeds can siill be
treated but water must be cooler and the duration of exposure
reduced. Seed merchants should be able to advise on the most
suilable treatment for each species.

Leaching or washing | Germinability promoted by the removal of water-soluble inhibitory
chemicals in Eremophila.

Aerosol smoke / Smoke and water-based smoke chemicals has been shown to
water-based smoke | alleviate dormancy In a wide range of seeds. Commonly
chemicals specified as a pre-treatment for Main Roads’ revegetation work.
Scarification Removal of part of the testa (seed coat) or fruit can alleviate

physical dormancy but often needs to be at a particular location
on the seed to be effeclive (‘precision’ scarification’). Achleves a
similar result to immersion in boiled water. Some Main Roads’
contracts hava required only a portion of the seed (e.q. 60%) of
particular specles be scarified,

Pn'miﬁg Exposure of the seed to non-toxic osmotic concentrations prior to
broadcasting can accelerate germination In the fleld. Has been
used with mixed results for improving establishment in eucalypts.

Removal of ancillary | Removal of the palea and lemma on native grass seed promotes
structures germinability and also allows the bare seed (naked caryopsls) to
be broadcast through agricultural seeders.

Table C.8  Summary of some well known seed pre-treatments.

C.5 SEEDING RATES AND PLANTING DENSITIES
C.5.1 Determining Seed Quantities

Having determined the species required, it is necessary to calculate the amounts of seed
required. As seed can be very expensive and some spacies may be difficult to collect, a
methodical approach s required to determine the correct amount required. These amounts
can be calculated using the following formula:

Sowing rate (g/ha) = A/ (B x C), where;
‘A = No. of plants desired/ha
B = Expected establishment of plants from seed (%)
C = Expected no. of germinable seeds/q.

Variable A is based on the expected outcome of the revegetation program and Is likely to
reflect values occurring in mature vegetation. Bear in mind, however, that some species
used in the sead mix will be early successional and will not appear in mature vegetation
(see Section C.8).

MAIN ROADS Western Auslralia Ravegetation Planning and Tachniquas 57 of 72
Revegelation Guideline_Rev 0.doc G707/031 Rev 0 22/04/2004




Of the seeds sown, only a portion will survive to produce a mature plant. This surviving
portion is Variable B. It can be difficult to estimate but, as a general rule of thumb, 0.5%
astablishment for small-seeded species and 5% establishment for large-seeded species can
be used in the absence of other information. As experience is gained with ravegetation work,
these values can be adjusted.

Varlable C equates with seed viability and should include allowance for non-seed material
e.g. the 'frass’ assoclated with eucalypt seed. Seed suppliers should be able to provide a
good estimate of Variable C.

As a general rule, seed quantities do not usually exceed 5 kg/ha but it will depend on the
particular program developed.

Likely recruitment of seedlings from the seed bank in topsoll, If present, should also be
consldered. Allowance for early successional species, which will give way to other species,
should also be made. These early successional species include acacias and other species
common after disturbance. Seeding should accommodate changes to the composition of the
revegetation that will occur over time (see comments on succession in Section C.8).

A spreadsheet for calculating seed quantities is given in Appendix F.

C.5.2 Planting densities

Planting densities may be specified within the contract. The densities should approximate
the expected density when the plants are mature, with some allowance for losses.

C.6 SEEDING METHODS

C.6.1 Seed application

Having determined the species and quantities of seed, and prepared a suitable seed bed, the
seed needs to be broadcast. The method by which this is done can be by hand (for small
areas only) or by a wide range of agricultural equipment, including niche seeders.

Mechanical seeding equipment is readily available in the agricultural regions but elsewhere
seaeding Is predominantly carried out by hand. Where mechanical seeders are used, they
usually have seed boxes that can be adjusted to accommodate small-seeded native species.
Depending on the seeding mechanism, several passes with different sized seed may be

necessary.

Vermiculite is commonly used as the seed carrier but sand, sawdust and fertiliser have also
been used. Seeding should be conducted when wind speeds are less than 10 km/h to avoid
lossas.

C.6.2 Seead burial

Seed burial appears to be a critical factor in revegetation success. Agricultural equipment
such as harrows can be used to ensure there is good seed-to-soil contact for larger seed but,
in the absence of this equipment, seed burial can occur through the action of wind and water.
Use of harrows may bury some fine seed too deeply and adequate burial has been achieved
through dragging chaff bags over them. Research suggests that burial to less than 1 mm
may give the best results in species with small seeds and that, as a general rule of thumb, all
seed should be buried to a depth no greater than the diameter of the seed. Seeds
buried more deeply are unlikely to result in seedlings. There is evidence that this is a
common reason for failure of direct seeding projects.
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C.7 PLANTING METHODS

C.7.1 Planting

Planting can be undertaken by hand or by using a mechanical planter (for larger projects in
the higher rainfall areas).

Survival will be enhanced by the minimisation of transplant stress and the creation of
favourable conditions wherever possible. Experience suggests that, where practicable, holes
should be dug and well watered a week prior to planting and watered again at planting. This
will provide a reservolr of moisture for the plant as it adjusts to field conditions although it not
practicable for mechanical planting. . Plantings on slopes should encourage some runoff into
the shallow basin around the seadling.

For hand planting projects In some areas, It may not be practical to establish holes and water
.in advance. Good survival may still be achievable with a reduced watering regime. Local
advice should bs sought,

When planting the seedling, any tangled roots should be loosened and good soil to plant
contact made. Figure C.2 shows some of the common errors made when planting seedlings.

Planiting Eirors

: 1-: '. : £ ‘

Rock Al potket

‘foo shallow

Figure C.2  Common planting errors (from Norman ef al, 1997).

A success rate of 60-80% can normally be expected. Provision needs to be made for the
replacement of failures.
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C.7.2 Protection and maintenance of plants

Polyethylene tree guards can be used for protection against high winds (especially passing
trucks in roadside plantings) and rabbits. The humid atmosphere within the guards can
encourage early rapid growth but should be removed before summer. Fencing may be
necessary in some circumstances to prevent grazing by larger animals.

A weed-free zone should be maintained around seedlings to reduce competition from other
plants. Tree guards can interfere with weed control — if this is the case, the guards should be

removed.
C.8 SUCCESSION IN REVEGETATED AREAS

Succession is defined as the sequential development of changes within an ecosystem as it
progresses towards a self-perpetuating climax community. There Is a wide range of models
and theories on succession but they generally follow the process shown in Figure C.3.

Disturbance

New land Ploneer Seral Sub-climax
il —s— = e T  seealeiags —"> Climax

seral stage

Figure C.3 Generalised view of successional processes.

It is generally recognised that that roadside revegetation work will pass through a series of
successional, or ‘seral’, stages to reach a stable, or climax, form. Often, this will be In the
form of an early dominance of certain species, e.9. acaclas, which, in due course, give way
to ather specles. They establish a seed bank during their period of dominance, which can be
utillsed If a major disturbance, such as fire, occurs.

Some caution needs to be exercised over the relative proportion of early successional
species such as acacias as Main Roads' experience has shown if they are loo dominant they
may supprass other desirable species. Thus, what initially appears to be a satisfactory
revegetation outcome may prove unsatisfactory once the early successlonal species decline.

Despite the fact that some species can dominate in the early stages of revegetation,
accepted practice for revegetation projects within Main Roads Is accelerated climax
community development. This is where all specles desired for the mature vegetation
community are seeded or planted ‘up front'. Recent research Into breaking dormancy in
many native species should mean earlier and mare reliable progress towards climax
communities in revegetation. However, it Is important to make allowances for successional
processes in monitoring programs where, initially at least, there may be short-term
dominance of a small number of species. Some important differences between early and
late successional species are outlined in Table C.9.

Important aspects of succession in revegotated areas for project managers to note are:

« Early successional species may initially dominate some revegetated areas,
+ Late successional species should become more dominant over time, and
s Disturbances such as fire may create a feedback loop where succession is retarded.
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Charact«a“r!stlc Early Successional Plants | Late Successional Plants
Seed numbers Many Few
__Seed _slzq_ R Small Large
Longé;)@m— R Short - Long
Growth rate B Rapid S]ozv a
Root-m-sht_aopt'ratio Low HEg'gh
Size Small o Large B

Table C.9 Comparative features of early and late successional plants.

In some situations, sowing a cover crop as an Initlal step can stabilise soils and provide
organic materlal for use by later successlonal specles. For exampls, cereal rye (al rates of
50-150 kg/ha) has been used as a short-lived cover crop to provide short term erosion
protection in the south-west of the State and sorghum has been used for a similar purpose In
the Kimberley's. This is most often done when the potential for significant erosion exists.

C.9 MONITORING

C.9.1 Overview

In the past, Main Roads has employed a varisty of methods to assess the success of
revegetation work. The methods used are summarised in Table C.10 and are generally
dictated by the size and location of the project, when it was undertaken and whether an
external organisation, such as the Environmental Protaection Authority, has a rale in
determining what the target outcomes shall be.

Larger projects tend to Involve more sophisticated monitoring methods, both to satisfy
community demand and to allow for intervention and remedial work should it be required.
Smaller projects, where the cost of a failure may not be as great, may have very little
monitoring conducted. Overall, however, manitoring methods are hecoming more
sophisticated and detailed with the passage of time as more assurance is sought about
revegetation outcomes than has been in the past,

C.9.2 Criteria

The simplest form of monitoring comprises the use of input criterla. Essentially, this
involves ensuring that the revegetation works have been implemented as planned. This is
no more than basic project management and may be the only monitoring required for some
raevegetation work.

Many revegetation projects, howavar, will warrant monitoring Involving the use of output
criteria. These will be some predetermined parameters used to assess whether the works
have achieved what was intendad. This criteria may be quantitative or seml quantitative
(ranking on some predetermined scale). Examples of suggested indicators are shown in
Table C.11 and Appendix G. Note that it.is entirely appropriate to devise and implement
project-specific indicators linked to the objective of the project. Any one Indicator may also
have a number of 'milestones’ to assess at an early stage whether the desired indicator is
likely to be achieved (see Appendix G).

Historically, Main Roads has used attribute-based monitoring where some attribute of the
site, such as vegetation cover, Is assessad. All of the indicators shown in Table C.11 and
Appendix G are attribute-based. Itis also possible to used indicators of function that
determine whether the desired ecologlcal processes are being achieved.
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Ecosystem Function Analysis (EFA), as developed by CSIRQ, is an example of function-
based monitoring. Function-based indicators, with repeated measurements, give a trajectory
towards a sustainable ecosystem while attribute-based indicators are defined "end-points’.

The two types of indicators can also be used in conjunction with one another.

Monitoring / Assessment
Methods

Comments

A. Input criteria

Involves checking that work has been dons, e.g. ripping
and seading actually conducted, without any follow up
monitoring.

B. Input criteria with
Informal assessment

Method A method plus monitoring involving an informal
visual assessment. May involve photographic records.

C. Input criteria with
sami-quantitative
outcome criteria

Method A plus some outcomes, e.9. seedling survival,
plant cover, weed cover elc., may be ranked on a
predetermined scale. Usually includes photographic

records. Minimum performance levels may be stated In
contractual documentation.

Method A plus quantitative monitoring at various
intervals of predetermined key success criteria. Criteria
may include plant cover, species richness, seedling
survival, weed cover and/or surface stability, Usually
Includes photagraphic records, Minimum performance
levels usually stated in contractual documentation.
Succass criterla may be set by external bodies e.g.
Environmental Protection Authority.

D. Input criteria with
quantitative outcome
criteria.

Summary of various methods used within Main Roads for monitoring
and assessing revegetation success.

Table C.10

C.9.3 Design of monitoring programs

Many revegetation projects will have formal monitoring requirements. The results of
monitoring will have significant Implications for coniract managers and contractors alike. This
being the case, it is critical all monitoring programs should be designed in a manner that is
consistent with good sclentific and statistical practices so that the results of the monitoring
program will be sound and reproducible. The following are some of the key issues that must

be considered:

Sample size — the sample size, in terms of both the size and number of sample plots,
must be adequate. The requirements will vary from site to site but, essentially, the
sample plot size should be appropriate to size and distribution of the units being
measured. When additional sampling produces little or no additional information,
than the number of sample plots is adequate.

Stratified sampling — it is critical to recognise distinctly different variables at the site
and to design the monitoring program accordingly. For example, there may be
differences in topography (slopes vs. flat areas), soil types, and revegetation
treatments (e.g. seed mixes), each of which potentially produces a different outcome.
Sampling should consider each of these individual areas with sample sizes in
proportion to the slze of the overall area. If this is correctly done, it will help identify
the areas In which there are problems and distinguish them from other areas that are
progressing satisfactorily.
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Random sampling — all plots should be placed at random. Random number tables
are usually used for this purpose. This will remove any bias the sampler may have in
selecting the location of sample plots.

All formal monitoring reports should outline and justify the methodology used.

Criterion Indicator Values Target
Input Site preparation completed as per Yes/No Yes
Revegetation Plan
Seed mix applied as per Yes/No Yes
Revegetation Plan
Seedlings planted as per Yas/No Yas
Revegetation Plan
QOutput Visual Inspection Progress acceptable/ | Acceptable
(Informal) ) not acceptable
Photographic records Progress acceptable/ | Acceptable
not acceptable
Output “Mean foliage cover excluding weads 0-5 =4
((:;Suzrr?tli-t ative) Mean foliage cover — waads 0-5 =1
Plant haalth 0-5 =4
Output Mean foliage cover excluding weeds % Site
(Quantitative) specific
Mean foliage cover — weeds % Site
specific
Mean no. of individual plants/ m? n Site
specific
Mean no. of Individual plants of key n - Site
specles/ m? spacific
Species richness n Site
specific
No. of bare areas > 100 m* n Site
speclfic
No. of erosion gullies = 200 mm in n Site
depth specific
Seedling survival % 80 (or as
otherwise
agreed)
Table C.11  Suggested revegetation project monitoring indicators.
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APPENDIX D 1

Revegetation Projects — Benchmark Costis

Total Cost/ha ($)
No. Revegetation Project Type —
1ha 10 ha 50 ha

1 | Assisted natural regenerationin a 2300 900 600
warm moist temperate region

2 Direct seading on ex-pasture sita In 3200 1500 1200
warm molst temperate reglon

3 ~‘C-“:|:uanat:llingsa3 with same fencing, 2400 1500 1300
stocking etc. as tubestock project 4
Tubestock* In semi-arld reglion 2600 1900 1700
Speedlings on ex-pasture in warm 4200 2500 2200
moist temperate region with contract
planting and fertiliser '

Table D1 Indicative costs of revegetation projects.

Note: :

1. Based on a range of Australian projects reviewed by Schirmer and Field (2000) from
costs incurred in 1999. Dollar values have been rounded to aid comparisons.,

2, The costs include ripping and seadbed establishment but do not include earthmoving
costs, such as topsoll stripping and replacement, and significant site drainage works.

3. These costs are based mainly on revegetation carried out on farms. Maln Roads’
personnel advise that the costs assoclated with roadside revegetation are generally
higher. If using this data as a basis for cost estimation, the addition of a 20%
contingency is recommended.

9 ‘Speeadlings’ are amall seedlings grown In cells In a tray as opposad {o seadlings in individual pots. If available,
thay are usually cheaper per unit than seedlings.
* *Tubestock’ refers to seedlings grown in individual pots.
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Appendix D2

Revegetation - Sample Bill of Quantities

ltem
1.0 | Design and Pre-order Unit Unit Rate Value
1.1 |Complete Landscape Deslgn / Scope ltem
1.2 |Additional services - e drawings llem
2.0 |Supply and Applicatlon of Native Seed Unit Unit Rate Value
21 {Supply and Pre-treatment of Native Seeds kgfgrms
|22 [Iniial herbicide application by boom spray ha
2.3 |Sita preparation - ripping, scarifying, rotary hoelng ha
24  [Hand broadeasting of seed m2
25  |Manual application of mulch £0 - 80 mm deep to site m2
2.8 |Mechanical broadcasting of seed m2
2.7 |Mechanical application of mulch 50 - 80 mm deep to sita m2
2.8 . |Supply and application of Fertlliser ha
Secondary herbicide application Including selective
29  [herblelde Ha
210  |Maintenance herbiclde application by boom spray Ha
211 |Labour rate for manual works hr
30 |Supply and Plant Seedlings Unit Unit Rate Value
3.1 | Supply Seedlings - rate 1 Seeded ea
32  |Supply Seedlings - rale 2 Cullings e
33 |Supply Seedlings - rate 3 - Banksla ele &3
34  |Initial herbicida application by boom spray : Ha
Prepare mound for seedling planting (includas ripping
3.5 |and rotary hoeing) m
3.6 |Preparation of individual augered planting sites ea
Mechanical application of mulch 50 - 80 mm deep on the
3.7 |mounded area m2
| 38 |Manual application of muleh 50 - 80 mm deep to site mé2
Secondary herblcide application Including resldual
3.9  (herbicide Ha
3.10__|Hand planting of seediings (Includes setting out) ed
Supply and placernent of 20gnm fertiliser tablets for each
311 |seediing ea
Supply and placerment of plaslic ree cover and three
313 [stakes e3
3.14 |Labour rate for manual works hr
400 |Additional ltems Unit Unlt Rate Value
. |Cantrol of pests (Rabbits / Fox/ Declared Flants materialf
41 |supply ftem
Control of pests (Rabbits / Fox/ Dedared Plants in the
4.2 _|sltes - implementalion hr L
43  |Preparation of additional mounds as per specification ea
44 | Additional Herbicide application to mounded sites ea
4.5 |Additional Herbicide application to augered sites ea
50  |Provisional Sum PS5
Works as agreed with Superintendent

Nota: Above example was prepared for a South West road location. The cost items will vary by region and road localion.
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APPENDIX E
Typlcal Documents- Suggested Tables of Contents

Appendix E1

Revegetation Proposal- Suggested Table of Contents

BAGKGRO_UND (rationale for project, objective)

DESCRIPTION OF AREA (location by SLK, summary of preliminary site assessment)
STAKEHOLDERS

REQUIREMENT FOR REVEGETATION (preliminary review of key factors, likely
methods, desirable species)

LIKELY TIMING AND RESOURCING
B. PRELIMINARY BUDGET

LN e

&

Appendix E2 ;

Revegetatlon Plan - Suggested Table of Contents

EXECUTIVE SUMMARY (inc. recommended actlons and budget)
PROJECT QUTLINE

RELEVANT ISSUES

KEY SITE BIOPHYSICAL FACTORS (soil, vegetation etc)
REVEGETATION PLAN (objectives, methods, contract arrangements etc)
ESTIMATE OF PROBABLE COSTS

SUCCESS CRITERIA

IMPLEMENTATION ISSUES

VEGETATION ESTABLISHMENT

MONITORING

10. RECOMMENDED MANAGEMENT ACTIONS
ATTACHMENTS

LN O AN

Refer to the Main Roads Environment Branch intranet web site for a template of a plan biief.

Refer to the Main Roads Environment Branch intranet site for a template of a design brief.
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Appendix E3

Weed Management Plan - Suggested Table of Contents

Components of weed management for a project are:

. Waead Assessment (description and distribution of weeds on site)
) Control Program (the control work to be undartaken)
. Monitoring (effectiveness of control and need for follow up).

A Weed Management Plan should include the following:

Project site plan with all road verges broken into conservation value (1 to 5§ degraded to

intact native vegetation),

Complete description of weeds on site and summary of distribution.

Any declared weeds and control recommendations.

Areas for priority treatment.

Topsoll management recommendations for tha project that take into account,

declared weeds, pest weeds, normal weeds and conserved vegetation.

. Control program with total areas (ha), chemical types, application methods, safety data
sheets, application timing, and application rates, complete with an estimate of cost to
deliver the required control program. Program timeframes and number of applications
required,

. Monitoring program.

Appendix E4

Revegotation Handover Report - Suggested Table of Contents

PROJECT OUTLINE
Background
Description of area
Stakeholders
Objectives

Key Factors

Timing of works

PR, . I . . R —"
(a6 B R R

2. SUMMARY OF WORKS

2.1 Site preparation

2.2 Revegetation method(s)

2.3 Specles and quantities used

3.  MONITORING
3.1 Details to date
3.2 Future monitoring

4, RECOMMENDED ONGOING MAINTENANCE ACTIONS
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ANNEXURE 5

Guidelines for Assessment: Clearing of Native Vegetation under the Environmental
Protection Act 1986

CPS 817/2

9 November 2012



GUIDE TO ASSESSMENT
CLEARING OF NATIVE VEGETATION

under the Environmental Protection Act 1986

Purpose of these guidelines

Under the Part V Division 2 of the Environmental Protection Act 1986 (EP Act) clearing
of native vegetation must be done under the authority of a clearing permit, unless
subject to an exemption. The Chief Executive Officer of the Department of
Environment and Conservation (CEQ) must have regard to the clearing principles
outlined in Schedule 5 of the EP Act, approved policies, planning instruments, and other
matters, that the CEO considers are relevant in deciding whether or not to issue a
permit.

This guideline has been prepared to provide guidance regarding how to assess clearing
of native vegetation against the clearing principles and to take into account any other
relevant information. It is intended to assist proponents, consultants and assessors to:

» understand how assessment occurs;

« plan to undertake appropriate studies for projects that involve clearing; and

« provide advice and recommendations to the CEO,

Persons who intend to undertake activities that may involve clearing are advised to
consult the actual legislation and seek advice, including legal advice, where necessary.
Whilst the Department has endeavoured to ensure the accuracy of the contents of this
document, it accepts no responsibility for any inaccuracies and persons relying on this
document do so at their own risk.



Process to assess the environmental impacts
of clearing of native vegetation

1 Assessment Methodology

Native vegetation in Western Australia cannot be cleared unless a permit has been
granted, or the activity is subject to an exemption. Further details on exemptions are
provided in Guidelines.

Clearing applications are assessed against a number of factors including principles
outlined in Schedule 5 of the EP Act. If a proposal is also likely to have a significant
environmental impact, the proposal could be subject to assessment by the
Environmental Protection Authority (EPA). The Department of Environment and
Conservation (DEC) would then provide specialist advice to the Environmental
Protection Authority on the impacts of the clearing.

The CEO makes decisions on clearing applications and must consider a range of factors
in making the decision. In practice, the CEO will use advice and recommendations from
assessors in reaching a decision.

It is recognised that some of the principles are difficult to address through desktop
study and brief site visit only, especially where existing information for the area is
limited. Guidance is therefore given as to which principles can reasonably be addressed
through desktop study and site visit alone, and those principles for which additional
studies may be required to determine whether the principles apply.

The assessor should consider each of the principles, and note the extent to which they
have been addressed, including methodologies used; the limitations that apply to the
assessment; and the relevance of the principle to the current clearing proposal. Other
factors and planning matters also need to be considered. The results of the assessment
should be documented in an assessment report. A proforma assessment report is
provided which outlines the form and content expected of this report.

Assessment techniques should take into account EPA standards and policies for
environmental impact assessment as outlined in Guidance Statements and Position
Statements. Relevant Guidance Statements and Position Statements are detailed in
relation to each principle.

The assessment is a judgement against the principles and other matters. These
guidelines and listed tools are intended to assist assessors in making that

judgement.

Firstly, assessments should be conducted at the level of a desktop study.

A desktop study involves a literature review, including a map-based information search
of all current and relevant literature sources and databases.



In some circumstances further work may be required, such as a site visit by qualified

personnel to:

verify desktop survey information;

(a) delineate key flora, fauna, soil, and groundwater and surface water values and
potential sensitivity to impact; and

(b) undertake broad-scale vegetation and vegetation condition mapping based on
selected sites rather than regular gridding.

Note that a site visit may involve more than one agency to identify the multiple
environmental values of an area.

A secondary assessment may be required whenever there is insufficient information to
make an informed decision on an application.

The methodology of this handbook is designed to make recommendations according to
the best available information.
2 Clearing Principles and Guidelines

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

Guidelines

This principle protects areas of outstanding biodiversity. This principle also protects
intact natural systems with naturally occurring species diversity, ecosystem diversity or
genetic diversity and natural systems that may be degraded but contain high levels of
species diversity, ecosystem diversity or genetic diversity compared with the remaining
native vegetation of that ecological community.

Measures of plant species diversity include:
= total vascular plant taxa (species, subspecies and varieties) diversity; and
e vascular plant taxa diversity far each ecological community.

Measures of fauna species diversity include:
» total vertebrate and invertebrate fauna taxa (genera, species and subspecies)
diversity.

Measures of ecosystem diversity include:

number of ecological communities (plant communities);

number of ecological communities (fauna communities (assemblages));
macrohabitat diversity;

microhabitat diversity in each macro-habitat;

a variety of soil types or geological formations; and

micro topographical diversity and edaphic variation.
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Assessment of biodiversity is complex because of the huge number of species, genetic
variation within species and associations of species that exist within Western Australian
ecosystems. In general, there are only reasonable data on the diversity and distribution
of vertebrates, limited data on the diversity and distribution of vascular plants, few
data on invertebrates and negligible information on micro-organism diversity.



It is recognised that this principle may concentrate on vascular flora as information on
vascular plant biodiversity is relatively easy to collect and there are sufficient regional
datasets available to allow for the comparisons that are inherent in the principle. This
focus does not exclude other measures of biological diversity.

The EPA has noted that ecosystem diversity is harder to measure than species or genetic
diversity because the boundaries of communities (i.e. variety of unique assemblages of
plants and animals and ecosystems) are hard to define., As long as a consistent set of
criteria is used to define communities and ecosystems, their number and distribution
can be measured. Even using a relatively simplified measure, any given area
contributes to biodiversity in at least two different ways: through its richness in
numbers of species and through the endemism (geographical unigueness) of these
species. The relative importance of these two factors changes at different geographical
scales (EPA Position Statement No.3).

It is recognised that genetic diversity is poorly understood and that adequate
information to assess this aspect is difficult to obtain. Taxon diversity (species,
subspecies, variety and forms) should be used to address this issue where data is not
available.

An adequate assessment of this principle is possible as part of a desktop assessment and
the assessor should use existing site and regional studies for comparative purposes. The
assessor will need to have skills in assessing vegetation condition, and in determining
floral species diversity and plant ecological community diversity to enable such
comparisons to be made.

Tools used by proponents and assessors

EPA Position Statement No.3 outlines the EPA’'s principles in respect of environmental
impact assessment of biodiversity. The EPA sees the proper understanding of the
requirements of adequate surveys as central to achieving a sound assessment of
biodiversity.

Some key factors in using surveys to assess biodiversity include:

*« The methodology used should be consistent with the approaches recommended in
the EPA Guidance Statement;

= The timing and time allocated should be determined by the natural cycles of the
region (such as growth and flowering);

+ The intensity of the sampling (number of sites, their spacing, and their area) should
be based on the complexity of the flora, vegetation and faunal assemblages of the
permit application area;

« The level of effort should be commensurate with the existing data for that area (i.e.
where less existing information is available, a greater survey effort would be
required).



(b) 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.

Guidelines

This principle aims to maintain indigenous fauna species and assemblages of species in
their local natural habitat and to ensure that fauna are not further threatened.

Fauna plays an important role in maintaining ecosystems and the life-supporting

services provided by ecosystems by:

= cycling of material, through the browsing of flora, predation, digging, the
consumption of organic matter generally, excretion, death and decay;

s the pollination, fertilisation and germination of plants; and

=« maintaining the dynamic “balance” in ecosystems. The balance between
assemblages of plants, animals and diseases, and environmental elements such as
fire, soil structure and chemistry, can be destabilised by changes to any of the
ecosystem components.

The ecological relationships between fauna, vegetation and their physical environment
are affected by habitat decline and a consequent loss of ecological functions and
processes. These may include:

* increasing edge to area ratios of native vegetation, which reduce the width of a
remnant and increase its perimeter;

» loss of corridors, stepping stones (ecological linkages) and buffering vegetation;

* loss of large intact areas of native vegetation capable of supporting breeding
populations of species with limited dispersal;

= loss of vegetation areas that support meta-populations;

» the loss of key habitat requirements, e.g. loss of tree hollows and fallen trees and
branches that may be used for breeding or sheltering sites, the loss of proximity of
the required combination of habitat types, e.g. Carnaby’s Cockatoo is threatened
because it requires a combination of woodland for breeding and heath habitat for
feeding (both habitat types have been extensively cleared);

* increased probability of weed invasion due to exterpal influences such as nutrient
enrichment, drainage water or wind blown material;

* increased risk of disease entry and subsequent reduction in habitat values; and

= adjacent land uses which may impact adversely on habitat values.

In extensively cleared landscapes habitat specialist fauna species have declined as a
result of habitat loss and in many cases are declining further as a result of natural
attrition and an inability to recruit. For example, specialist bird species of heathlands
and specialist bird species of woodlands in the wheatbelt and Swan Coastal Plain have
declined at least in proportion to the loss of those habitats.

Fauna species may be resource-limited, dispersal-limited or area-limited. Significant
habitat is habitat which provides resources (breeding, sheltering and feeding),
connectivity or habitat area for a species or community that is critical for its survival.

It may be necessary to identify, from the total pool of faunal species present, the
species that would become more vulnerable if a habitat was lost. For example, in the
fragmented habitats of the WA wheatbelt Lambeck (1997) found that birds were useful
indicators of habitats.



To identify which species or communities may be vulnerable to local extinction,
consideration should include whether:

the breeding, sheltering and feeding sites within the subject land were lost or

reduced;

the subject land provided an important linkage; or

the habitat area was reduced so that a breeding pair or functioning social group
could not survive.

Tools used by proponents and assessors

To determine the likelihood of significant fauna species, populations, ecological
communities or their habitat within the site or its vicinity, the following considerations

should be addressed.

1.

Consult fauna references and/or key agencies (DEC, WA Museum) to determine
whether any Threatened Fauna, Other Specially Protected Fauna, Priority-listed
Fauna or fauna otherwise of significance occurs within the geographic range of the
land. Compile a field list of each of these species, and their habitat requirements.

Note the presence or absence of each of the specific habitat elements required by
field list species. ldentify relevant areas on the property map.

Determine if any of the following habitats are present in the area where significant

fauna species or populations may exist:

« foraging areas (food sources). Studies need to record species that may be only
present on a seasonal basis and rely on the vegetation in that season, eg nest
hollows or an autumn food source;

* trees with hollows;

+ abundance of ground cover and/or fallen trees;

s caves, rock outcrops, overhangs or crevices;

« permanent or intermittent waterways or water bodies; and/or

« other (describe).

Is the habitat part of either an ecological linkage or does it form a large area of
intact vegetation which may support meta-populations of fauna?

Note any signs of fauna presence, including distinctive scratches, nests, diggings,
scats, pellets, calls, burrows, bones, etc. Record any sightings of fauna, including
the habitat in which they were seen.

The scope of the assessment will be determined on a case-by-case basis, but would be
consistent with EPA Guidance Statement No. 56. In marine environments, EPA Guidance
Statement No, 29, Benthic Primary Producer Habitat Protection for Western Australia’s
Marine Environments, provides a set of principles to be applied when considering
proposals that may result in removal or destruction of, or damage to, marine benthic
primary producer communities or the habitats which support them.



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

Guidelines

This principle aims to provide for the continuing in situ existence of Declared Rare Flora
(DRF), other significant flora and significant habitat for priority-listed flora. The intent
is to also protect habitat necessary for the maintenance of DRF and significant flora.

The assessment should consider the flora themselves and the buffer necessary to
protect the flora from deleterious impacts by maintaining ecological processes and
functions within the habitat of the DRF and significant flora. Buffer areas are measured
from location of the flora, or in the case of more than one individual, from the
outermost individual(s). To ensure an ongoing and viable area remains to protect the
flora and ecological processes and functions, the minimum buffer radius recommended
is 200m. This should be ideally determined on a case by case basis and is related to the
characteristics of the species being protected, and the surrounding land uses.

Significant flora may include habitats of rare, uncommon or restricted flora species
and/or species outside of or at the limit of their range.

Studies must be undertaken by suitably qualified people of a timing, duration and
extent necessary for the adequate identification of rare flora, other significant flora
and priority flora species.

Note that DRF are protected under the Wildlife Conservation Act 1950 and may not be
taken except with the written permission of the Minister for the Environment. Taking
includes “includes to gather, pluck, cut, pull up, destroy, dig up, remove or injure the
flora or to cause or permit the same to be done by any means” and includes activities
such as burning and grazing.

Flora listed as other significant flora such as rare, uncommon or restricted flora species
and/or species outside of or at the limit of their range may not be cleared under these
criteria.

Buffers necessary to maintain ecological processes and functions for DRF and significant
flora may not be cleared under these criteria. The value of the subject land for the
ongoing maintenance of Declared Rare, significant and priority flora species should be
determined.

Tools used by proponents and assessors
The highest level of knowledge should be used.

1. Refer to DEC databases for the presence of known populations of DRF, and priority
flora species. Refer to DEC database for the presence of known populations of other
significant flora.

2. Refer to FloraBase website and any appropriate region or area-specific studies to
determine whether habitats likely to support DRF, significant or priority-lised flora
are present.

If the results of the assessment show the potential for DRF, a more detailed assessment
of flora habitats and values may need to be undertaken.



GIS themes
DEC DRF and priority-listed flora

(d) 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.

Guidelines

An ecological community is a naturally occurring biological assemblage that occurs in a
particular type of habitat.

The aim of this principle is to provide for the continuing in situ existence of threatened
ecological communities (TECs) under the Environment Protection and Biodiversity
Conservation Act 1999, priority ecological communities (PECs) and other significant
ecological communities as listed by DEC. This principle also aims to protect habitat
necessary for the maintenance of these communities.

Vegetation that has a bioregional conservation status of depleted or worse (<50%
representation) is more likely to contain TECs or other significant ecological
communities.

The assessment should consider the ecological cormmunities themselves and the buffer
necessary to protect the communities from deleterious impacts by maintaining
ecological processes and functions within these habitats. Buffer areas are measured
from the outermost edge of the community. To ensure an ongoing and viable area
remains to protect the ecological communities and ecological processes and functions,
the minimum buffer radius recommended is 200m. This should be ideally determined
on a case-by-case basis and is related to the characteristics of the communities being
protected, and the surrounding land uses.

Tools used by proponents and assessors
The highest level of knowledge should be used.

1) Refer to DEC database for known sites of TECs listed in the Environment Protection
and Biodiversity Conservation Act 1999.

2) Refer to DEC database for known sites of PECs or other significant ecological
communities.

3) Refer to any appropriate region or area-specific studies to determine whether areas
likely to support TECs, PECs or other significant ecological communities are present.

GIS Themes

DEC TECs / PECs



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

Guidelines

This principle aims to maintain sufficient native vegetation in the landscape for the
maintenance of ecological values. It also recognises the need to protect ecological
communities that have been extensively cleared and to retain a representation of each
ecological community in local areas throughout its pre-European range.

The National Objectives and Targets for Biodiversity Conservation 2001-2005
(Commonwealth of Australia 2001a) recognise that the retention of 30%, or more, of the
pre-clearing extent of each ecological community is necessary if Australia's biological
diversity is to be protected. This level of recognition is in keeping with the targets
recommended in the review of the National Strategy for the Conservation of Australia’s
Biological Diversity (ANZECC 2000) and in the EPA’s Position Statement No.2 on
environmental protection of native vegetation in Western Australia (EPA 2000).

A typical pattern of vegetation clearing in highly fragmented landscapes (e.g. from
analysis of vegetation in the Greater Bunbury Scheme study area) shows that relatively
few large remnants remain, and the vast majority of remnant areas are small, mostly
less than 5 ha. In these fragmented landscapes, larger remnants should be retained as a
priority as they provide core habitat areas necessary to support populations of species
that are unable to survive in smaller areas of native vegetation.

The best available knowledge should be used in determining the ecological communities
in an area. In terms of these criteria, vegetation complexes, which are mapped for the
entire extent of the Swan Coastal Plain in the System 6 and System 1 Region (Heddle et
al. 1980; Mattiske and Havel 1998) and the area covered by the Regional Forest
Agreement, which includes the Jarrah Forest Bioregion within System 6 (Mattiske and
Havel 1998; Havel 2000), are used as the base mapping of ecological communities. On
the Swan Coastal Plain this should be supplemented by information on floristic
community types (Gibson et al., 1994, Department of Environmental Protection, 1996).
Outside of these areas, vegetation types as defined by Beard (1990) are used as the
base mapping of ecological communities.

In considering ecological values consider the vegetation type/complex and floristic
community type at IBRA region, subregion scale and the local area of that type.

In recognition of past land use planning decisions, constrained areas have been
identified on the Swan Coastal Plain of the Greater Bunbury Region Scheme and within
the Bush Forever study. Within these constrained areas, criteria may be varied to “at
least 10%"”. However, other principles and criteria do apply within these constrained
areas, subject to exemptions for assessed schemes and deemed works of subdivisions
under Schedule 6. This includes the need to recognise locally significant bushland.

Tools used by proponents and assessors

Percentage remaining criteria provide absolute minimum figures but reliable statistics
may be difficult to obtain.

1. Determine the ecological communities on the subject land. The highest level of
knowledge should be used, i.e. regional studies and/or area-specific studies.
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2. Determine the percentage remaining of these types within the bioregion, subregion
(Arc View tables) and local area (DEP_CAT).

3. Determine if the area is constrained land (including urban, urban deferred or
industrial) within the Bush Forever study area or the Great Bunbury Region Scheme.
Apply a benchmark of at least 10% for these areas. For other areas, consider
planning instruments and other factors to achieve a greater percentage of
protection of remnant vegetation.

GIS themes and tools

NLWRA (Beard/Hopkins) vegetation mapping

NLWRA remnant vegetation extent

Heddle

RFA

IBRA regions and subregions

DEP_CAT (calculates representation at local area scale)
Vegetation trends 88-00

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

wetland.
Guidelines

This principle aims to conserve all vegetated watercourses and wetlands.

The principle must consider both the area identified as watercourse or wetland and an
appropriate buffer required to maintain the hydrological and ecological values of the
watercourse or wetland. The watercourse or wetland buffer is defined in an area
outside of vegetation dependent on waterlogged soil.

Under this principle, vegetation dependent on waterlogged soils would be protected
e.g. damplands and floodplains.

Watercourses are an integral part of our heritage, have diverse ecological functions and
support a wide range of activities including agriculture and tourism. In our
predominantly dry landscape, watercourses are a focus for recreational activities such
as swimming, boating, picnicking and bushwalking. Watercourses provide important
linkages between landforms.

Wetlands are widely recognised as important wildlife habitats and as being among the
most biologically productive and biologically diverse habitats on the planet. They
directly and indirectly supply food to a broad range of animals including
microorganisms, invertebrates, fish, birds, mammals and reptiles. Wetlands also serve
to purify water by removing suspended matter (settling of particles), reducing numbers
of faecal microorganisms and using dissolved nitrogen and phosphorus for plant growth.

Buffers are designed to protect watercourse and wetland vegetation from potential
deleterious impacts from adjacent or surrounding land uses and associated impacts. For
wetland and watercourse ecosystems, the buffers are measured from the edge of the
boundary, which encompasses both waterlogged and inundated areas and the wetland-
dependant vegetation, to the outside edge of any proposed development or activity.
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EPA Position Statement No.4 Environmental Protection of Wetlands has as a goal no net
loss of wetland values and functions. The EPA has noted that a lack of understanding of
or interest in wetlands in the past has contributed to a focus on their economic benefits
rather on a broader understanding of all their environmental values.

Tools used by proponents and assessors

1) Identify watercourses and wetlands including their associated riparian zones,
wetland dependent vegetation and appropriate buffers.

2) Determine whether the watercourse or wetland is listed as significant.

Sources of information that will aid in the identification of significant watercourses
and wetlands include:

Swan Coastal Plain wetland mapping north of Bunbury is available through the
Geomorphic Wetlands Database; and

Swan Coastal Plain wetland mapping south of Bunbury is available in Hill et al.,
(1996) Wetlands of the Swan Coastal Plain Volume 2B: Wetland Mapping,
Classification and Evaluation. Wetland Atlas.

Significant watercourses and wetlands include those listed as:

Environmental Protection Authority (1992). Environmental Protection (Swan
Coastal Plain Lakes) Policy 1992. Western Australian Government Gazette, 24
December , 1992, pp 6287-93;

Environmental Protection Authority (1998). Environmental Protection (South
West Wetlands) Policy 1998;

Conservation Category Wetlands as identified by the Water and Rivers
Commission;

Significant wetlands of the South Coast Region;

RAMSAR wetlands;

A Directory of Important Wetlands in Australia (ANCA);

Freshwater wetlands in the Agricultural Zone;

Wwild rivers;

Significant watercourses and wetlands as identified by the Water and Rivers
Commission; and

Watercourses and wetlands listed in EPA Systems 1-12.

3) Determine appropriate buffers (where necessary) for watercourses and wetlands.

Additional information that may aid in the application of buffers to watercourses
and wetlands:

Water and Rivers Commission (2001) Determining Foreshore Reserves. Water and
Rivers Commission River Restoration Report No. RR16, Perth;

Water and Rivers Commission Position Statement: Wetlands; and

Guide to Water and Rivers Commission Foreshore Policy 1: Identifying the
Foreshore Area.

For a guide to the Commission’s wetland buffer requirements for a range of land uses on
the Swan Coastal Plain (Davies and Lane 1995) refer to the table in Position Statement

No.4.
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GIS Themes

Geomorphic Wetlands Dataset (includes conservation category wetlands)
South Coast Wetlands

Rivers at 1:250,000

Rivers at 1:1,000,000

Hydrography, Linear Features

ANCA wetlands

Wild rivers

Lakes at 1:1,000,000

EPP Lakes

South west Wetlands EPP when available
Ramsar wetlands

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

Guidelines

Native vegetation should not be cleared if it is likely to cause land degradation. This
includes soil erosion, salinity, nutrient export, acidification, waterlogging and flooding
that affects the present or future use of land.

The assessment of land degradation risk takes into consideration a number of often
interacting factors including soil type, landform and slopes, rainfall zone and intended
land use. Low pH soils are usually those below 4 while high pH soils are those above 9.

Salinity risk assessment is site specific taking into account site and catchment
information and the intended use of the land post clearing. Assessment of salinity risk
should consider the average annual rainfall soil types, landform, underlying geology and
hydrology of the site and its subcatchment. Clearing is unlikely to be approved where
the clearing and subsequent use of the land is likely to increase ground water recharge
resulting in rising saline ground water tables.

Tools used by proponents and assessors

Land evaluation Standards for Land Resource Mapping. Department of Agriculture,
Technical Report 181.

Rapid Catchment Appraisal process - estimates current and predicted areas of secondary
salinity in catchments.

AgMaps (CD)

Land degradation is assessed with reference to the Land Capability Class of the area
where applicable.

Soil landscape mapping and land degradation quality data - contact Dennis Van Gool
Department of Agriculture.



The Department of Agriculture has developed land capability classes.
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In general,

Classes IV and V should not be cleared.

Land capabilit

classes

Capabllity General Description
Class

| Very high capability for the proposed activity or use. Very few physical limitations present
which are easily overcome. Risk of land degradation is negligible.

Il High capability. Some physical limitations affecting either productive land use or risk of land

s degradation. Limitations overcome by careful planning.

1 Fair capability. Moderate physical limitations significantly affecting productive land use or
risk of land degradation. Careful planning and conservation measures required.

v Low capability. High degree of physical limitations not easily overcome by standard
developmenl lechniques and/or resulting in a high risk of land degradation. Extensive
conservation requirements.

Vv Very low capability. Severity of physical limitations is such that its use is usually prohibitive

- in terms of either development costs or the associated risk of land degradation.

Guidelines developed by the Department of Agriculture are used to assess the likelihood
of other land degradation hazards occurring as a result of clearing. These guidelines are
summarised in the tables below.

Soil erosion - determine land capability classes for water and wind-generated soil

erosion.

Water erosion

| Agricultural region | Soil surface texture Land Capability Class
| | Il | i | IV ] vV
% slope
South West Sand 0-2 3-4 5-8 9-15 =15
Sandy Loam and 0-2 3-5 6-8 9-20 =20
Loams 0-1 2 3-8 9-25 =25
Clay Loams and
heavier
Northern Sand 0-2 34 5-8 9-15 =15
Sandy Loams 0-2 3-5 6-8 9-20 =15
Clay Loams and 0-1 2 3-8 9 =9
heavier
South Coast Sand 0-2 34 5-8 9 =9
Sandy Loam and 0-2 3-5 6-8 9-15 =15
Loams 0-1 2 3-8 9 =12
Clay Loams and
heavier
Great Southemn Sand 0-2 3-4 5-8 9 =9
Sandy Loam and 0-1 2 3-8 9-15 =15
Loams 0-1 2 3-8 9 =9
Clay Loams and
— | heavier
Central Sand 0-2 3-4 5-8 9 =9
Sandy Loam and 0-1 2 3-8 9 =15
Loams 0-1 2 3-8 9 =9
Clay Loams and
heaviar

Class IV and V lands should generally not be cleared.
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Wind erosion

The process to follow for the assessment of wind erosion hazard is as follows:

1. Determine the strength of the soil in terms of consistency (McDonald et al. Australia
Soil and Land Survey - Field Handbook p. 115-116). Strength is determined by the
force just sufficient to break or deform a 20mm diameter piece of dry soil when a
compressive shearing force is applied between thumb and forefinger.

Force  Description Hazard
“rating”

0 Loose No force required. Separate particles as found in loose 6

sands

1 Very weak Very small forces, almost nil 5

2 Maodarataly weak Small but significant force 4

3 Moderately firm Modarate to firm force 2

1

Very firm fo rigid Disregard as wind erosion hazard, if particles are >2mm

2. Determine the particle or ped size: if the majority of sizes are less than 2 mm it
should be regarded as a wind erosion hazard.

Particle or ped size Hazard rating
=1 mm B6*
1-2 mm 5
2-5 mm 3

3. Relief and aspect is also important. This can be combined to give ratings on the
following landforms:

Landform Hazard rating
Dune system
Exposed flat plain
Undulating country
Hilly terrain
Daprassions

= M B n;

4. Add totals from 1-3 to determine the land capability class for wind erosion hazard.

Added points Land capability class Comments
18 vV MNo clearing
16-16 I \ Clearing with wind protection left
|~ <16 1-11 Normal district practice

Determine soil pH and heavy metal levels.

Soll acidity
(Central and Northern agricultural regions only)

Soil acidity should be tested on yellow or pale yellow sandplain supporting Wodgil
vegetation (Acacia spp.) or where naturally acidic soils are suspected.

1. lIdentify areas of uniform vegetation (sandplain vegetation).
2. Soil sampling (subsoil 15-20 cm). Take one sample per hectare systematically across

the unit, with a minimum of 30 samples within a sandplain unit. Then bulk each 30
samples and take a subsample for soil testing.
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3. pH test on subsample (1:5 0.01M CaCl,)

pH = 4.5 Not highly acidic, no clearing restrictions

pH < 4.5

Proceed to 4

4. Al test on subsample (1:5 0.05M KCl extract)

<20 ymol Al
=20 ymol Al

Not highly acidic, no clearing restrictions

Do not clear

These levels of Aluminium significantly reduce plant growth resulting in an increased
wind erosion risk and increased groundwater recharge,

Determine land capability class for water logging.

Waterlogging
Agricultural Soil surface texture Land Capability Class
region
[ | [ | It [ v vV
% slope
South West Drainage Well- Moderately | Imperfectly Poorly V., poorly
drained udralnad drained drained drained
ndulating Plain Swamp
gzﬂi;cgg] slement Undulating 5L SCL duplex | Valley floor c
Soll depth g 0.5-1.0m soils G <0.2m
=1.0m 10-20% 0.2-05m <0.2m Gleyed
Mottling 0-10% Low 20-30% 30-70% Very high
Inundation risk Nil Medium High
MNorthern Drainage Well- Moderately | Imperfectly Poarly V. poorly B
drained drained drained drainad drainad
Undulating Plain Swamp
;291?;;” e Undulating SL SCL duplex | Valley floor c
Soil depth 5 0.5-1.0m soils c <0.2m
=1.0m 10-20% 0.2-05m <0.2m Gleyed
Mottling 0-10% Low 20-30% 30-70% Very high
Inundation risk Nil Madium High
South Coast Drainage Well- Moderately | Imperfectly Paarly V. poarly
dralned drainad drained drained drained
Undulating Plain Valley floor Swamp
giﬂﬂ:ggﬂl plampn Undulating ‘SL 5CL duplex c G
Soll depth g 0.51.0m soils <0.2m =0.2m
z =1.0m 10-20% 0.2-0.5m 30-70% Gleyed
Mottling 0-10% Low 20-30% High Very high
Inundation risk Nil Meadium
Note: low-lying depressions with poorly drained soils should not be cleared
Great Southern | Slope =5% 5-3% 3-1% 1-0.1% 0%
Depth to clay =1m = 1m 0.51.0m | 05016m =0.16m
Soil type deep S 5L SC LC HC
% gleyed 0-110% 10-30% 20-20% BD-ID% 3-750%
flt& :::ralnage plain/platea | vallay floar swamps
andform . u uneven incapable
. Drainage capacity = capable
Central Drainage Wall- Maderately | Imperfecily Poorly V., poorly
drained drained drained drained drained
Landform element Undulating Plain Swamp
Soil type Undulating 5L SCL duplex | Valley floor c
Soil depth 3 0.5-1.0m s0ils cC <0.2m
=1.0m 10-20% 0.2-0.5m =0.2m Gleyed
Mottling 0-10% Low 20-30% 30-70% | Very high
Inundation risk Nil Medium _ High |

Soils classified as Class IV or V should generally not be cleared.

Determine if water logging is a problem on adjacent land and whether clearing is likely
fo increase the problem.
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Determine the status of salinity on the land and in the region, determine the current
rate of water table rise. Determine if the rate of rise is likely to be increased and if
this is likely to lead to increased salinisation or earlier onset of salinisation.

GIS themes

Salinity Mapping (Land Monitor)

Salinity Monitoring (Land Monitor)

Salinity Risk (Land Monitor)

Groundwater Salinity, Confined Aquifers
Groundwater Salinity, Superficial Aquifers
Acid sulphate soil risk on Swan Coastal Plain

(h) 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.

Guidelines

Habitat fragmentation poses one of the greatest threats to biodiversity. When core
habitat reserves are isolated from one another by human land uses, the diversity of
native species generally declines and the probability of species extinction increases.
This process of ecosystem decay has been well-documented in fragmented landscapes
throughout the world.

Ecological linkages and buffers in the context of this principle contribute to the

functioning and viability of existing conservation estate by:

= establishing connectivity between conservation areas and other areas of native
vegetation;

« contributing to the maintenance or restorability of one or more key ecological
processes required to sustain the conservation areas; and

« expanding the functional size of an existing conservation area or partially
compensating for less than ideal shape.

The only way in which many of the basic ecological functions of smaller, remnant
natural areas can be maintained is by maintaining connectivity with the broader natural

landscape.

Native vegetation adjacent to or near conservation reserves improves the viability and
conservation values of the reserve by providing larger core areas, buffering the reserve
from edge effects, consolidating boundaries or adding plant communities and habitats
not represented or under represented in the reserve. The size of an effective buffer
will depend on the vegetation types present and their resilience.

Ecological linkages of vegetation between larger areas of conservation value are
important for enabling fauna to continue to move through the landscape and between
reserves. This is vital both for species that are nomadic and for maintaining populations
of less mobile species that may otherwise become locally extinct in individual reserves.
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Remnant patches within the vicinity of large contiguous areas of native vegetation
(outliers) are more likely to support wildlife than more isolated patches - with greater
separation distances fewer and fewer species will have the mobility necessary to
maintain access.

Tools used by proponents and assessors

Determine if land held or managed for conservation is present. Need to refer to:

= land status maps for existing reserves and DEC region plans / EPA System 1-12
reports and Bush Forever for proposed reserves and protected areas;

= may need to access DOLA data for reserves that have a dual purpose (e.g. recreation
and conservation) and are not managed by DEC;

s check with LGA for Shire reserves that may have a dual purpose;

check with DEC for covenants, Land for Wildlife sites, World Heritage areas,

biosphere reserves;

check with National Trust of Australia (WA) for covenanted and Bush bank sites;

check with World Wildlife Fund for Woodland Watch sites;

wetlands identified under principle (f); and

Perth Biodiversity Project Local Biodiversity Guidelines and subsequent Local

Biodiversity Plans for regional and local ecological linkages and Local Biodiversity

Areas with high priority for retention and protection (i.e. Local Conservation Areas).

Determine whether the land provides a buffer, ecological linkage or outlier to a
conservation area. These may include areas that provide large, regional connections to
conservation areas to facilitate animal movements and other essential flows between
different sections of the landscape, and buffer the conservation area from adverse
impacts. Alternatively, a narrow, disjunct, impacted, or otherwise tenuous habitat
linkage connecting to conservation areas may exist. These are essential to maintain
landscape-level connectivity, but are particularly in danger of losing connectivity
function. An example is a narrow peninsula of habitat, surrounded by human-
dominated land uses, that connects larger habitat blocks. See South Coast Region
Macrocorridor project.

Factors to consider in determining whether an area has a function as an ecological
linkage or buffer, or contributes significantly to the environmental values of a
conservation area, include:

= distance to the conservation area and between other possible ecological linkages;

e size and shape of the ecological linkage or buffer;

+ types of habitats (riparian, coastal, woodland, etc.) present within the linkage or
buffer and key focal species and ecological processes that may be present that
would indicate connectivity;

» types of land cover (eg. natural vegetation, pastoral/grazing, cropland/irrigated
agricultural, low density residential, etc.) within and immediately adjacent to the
linkage;

e primary barriers that are impediments to faunal movement, gene flow and
ecological processes, and features that facilitate these within linkage. For example,
watercourse, riparian habitat, dirt road, continual habitat coverage,
underpasses/bridges, agriculture, urban areas; and

= any studies that exist to demonstrate the use and functions of the linkage or buffer,
including any anecdotal evidence or field studies conducted on this particular
linkage or buffer.



18

GIS themes

DEC-managed Estate

WRC Estate

EPA System boundaries and areas
Bush Forever areas

Register of the National Estate

(i) 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.

Guidelines

This principle considers biological, chemical and physical parameters, and water
quantity as far as these affect overall environmental quality.

This principle aims to ensure that the quality of water supplies are not reduced, that
levels of nutrients in water bodies and discharge water, salinity or pH levels are not
significantly altered by land clearing, and that water regimes and environmental water

provisions are not adversely affected.

The assessment should consider both onsite and offsite impacts, so that problems are
not transferred from the cleared site to another part of the catchment or aquifer.

Native vegetation should be retained if clearing is likely to lead to sedimentation
entering water bodies.

Native vegetation should be retained if impacts on it are likely to contribute to
increased nutrient levels in the catchment. Soils with low and very low phosphorous
retention ability should not be cleared.

Native vegetation should be retained if there is potential for low pH waters and/or acid
sulphate soils to form as a result of clearing.

Within the north-west of the State, mangrove areas and tidal flats provide the main
indicator of conditions that may potentially result in acid sulfate soils and low pH
waters.

Acid sulfate potential has been mapped for the Swan Coastal Plain but not for the
remainder of the southwest. The Acid Sulfate Soils Guideline Series provide further
information on this issue.

Within Public Drinking Water Supply Catchments (PDWSA), the impacts of the land use
and clearing must be compatible with the PDWSA guidelines and Water Source

Protection Plans.

On Water Reserves under the Country Areas Water Supply Act (CAWS), clearing controls
are in place. In these areas, the CAWS Clearing Guidelines should be consulted to
identify additional water quality considerations. Clearing may be restricted through
compensation payments or due to location in the catchment and salinity risk.
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Biological communities associated with groundwater dependent ecosystems (GDEs), such
as wetlands, groundwater-dependent terrestrial vegetation, cave streams and springs,
have adapted to existing water regimes. Clearing of relatively substantial areas of
vegetation can alter these regimes and cause degradation of existing biological
communities. On the 5wan Coastal Plain, GDEs most likely to be affected by a rising
water table are those in areas with a depth to groundwater of 0 to 6 metres.

Native vegetation should be retained if clearing is likely to lead to changes in water
regimes of GDEs on or off site and subsequent degradation of the biological communities
associated with these systems. Degradation could entail local extinction of vegetation
species, loss of diversity of fauna, loss of habitat diversity, etc.

In areas where Environmental Water Provisions (EWPs) have been set for groundwater-
dependent ecosystems, the clearing of native vegetation should not result in breaches
of EWPs.

Tools used by proponents and assessors

General
* Environmental Geology Series (Department of Industry and Resources) - identifies
soil types, land use suitability and geomorphology.

Groundwater

¢ Estimate depth to water table and identify existing water quality readings from
Water Information Network (WIN) sites and drilling project reports.

e Consult salinity risk mapping series to identify if salinity (electrical conductivity) is
rising in the area (south west only). If it is, then obtain all water quality monitoring
parameters from WIN and look at the long term trend, focusing on pH and electrical
conductivity.

e On Swan Coastal Plain, consult the acid sulphate soil GIS data to identify whether
the area is in area of moderate or high risk.

e In other areas, determine whether soil types have the potential to generate acid
sulphate soils. Consult the Acid Sulfate Soils Guideline Series for information on
this. Consider any previous studies carried out in the area.

= Any increase in rate of water table rise in catchments affected by or likely to be
affected by salinity or changes in pH of discharge groundwater is unacceptable.

s Hydrogeologic modelling and assessment to determine the likely spatial and
temporal extent and magnitude of impact on the water table of clearing,
particularly where large areas of vegetation are proposed to be cleared.

« Where GDEs are likely to be affected by water table rises, assessment of the
Ecological Water Requirements (EWRs) of groundwater-dependent ecosystems and
setting of maximum water level criteria (generally by qualified ecologists) may be
required. Hydrogeologic modelling can then be employed to ensure that the
proposed clearing of native vegetation does not breach the water level criteria.

Surface water

« |dentify the nearest gauging station and view historical pH, electrical conductivity
and nitrogen and phosphorus readings. The Phosphorus Retention Index (PRI) may be
useful to determine the nutrient capacity of the soils. If there is a trend then obtain
all WIN readings for the area and consider long term trends.

s Determine nutrient trends for wetlands in the catchment. Determine soils in the
catchment and their risk of erosion and nutrient holding capacity.
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« Determine likely impact of clearing on nutrient levels from leaching of nutrients or
from erosion carrying nutrient rich soil particles. No increase in nutrient levels is
acceptable in systems with a trend towards elevated nutrient levels.

GIS Themes

Salinity Risk (SW only)

Salinity Mapping (SW only)

Salinity Monitoring (SW only)

PDWSA Policy Area

Acid Sulphate Soil Potential for Swan Coastal Plain

Soil Mapping Series - show PRI - but don’t cover much of the state.

WIN database - provides water quality information from monitoring bores and gauging

stations throughout WA

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

Guidelines

Consideration of this principle may require extensive modelling of the whole catchment
and should only be considered for large clearing proposals.

For smaller proposals, clearing should not cause water logging (localised flooding). This
is already considered under principle (g) (land degradation). Flooding and/or water
logging may also exacerbate criteria under principle (i) such as salinity, sedimentation,
low pH waters or eutrophication or result in unacceptable changes in water regimes or
environmental water provisions, both on and offsite.

Tools used by proponents and assessors
Hydrological modelling may be required.
Indicators of possible water logging problems:

soil compaction and infiltration

soil profile depth

soil drainage/recharge rates

perched water tables - groundwater contours and monitoring well water levels could
be considered

» water logging observed on adjacent properties

Floodplain mapping for major towns (1 in 100 year flood levels).

GIS themes

Perth Basin Hydrogeology, Base Superficial formation
Aquifer theme from DWAID
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3 Planning Instruments

The EP Act requires that the CEO shall have regard to the clearing principles, so far as
they are relevant to the matter under consideration. The EP Act also prescribes that in
considering a clearing matter the CEO shall have regard to any planning instrument, or
other matter that the CEO considers relevant.

Planning instruments are defined in the EP Act as:

(a) a scheme or a strategy, policy or plan made or adopted under a scheme;

(b) a State planning policy approved under section 29 of the Planning and Development
Act 2005 and published in the Gazette; or

(c) a local planning strategy made under the Planning and Development Act 2005.

Local and regional level planning strategies, by-laws and policies should be considered
as part of the recommendations to the CEO and decision-making. Examples of these
include Local Biodiversity Guidelines and related Local Biodiversity Plans prepared by
Local Government, or regional planning strategies dealing with public infrastructure.

4 Other Matters

The other factors which can be taking into account by the CEO in considering a clearing
application are not defined in the EP Act, and consequently are any matters the CEO
considers relevant. As a matter of policy, these matters should be detailed in the
assessment and decision reports. Generally, other factors could include such matters
as:

research undertakings;

social inputs;

community infrastructure needs;

transportation requirements;

listing of property and provisions undertakings; and

matters of public interest.

These matters should be considered in the context of discussions with proponents,
through submissions related to application advertising, or in response to direct interest
letters.

Any other matters for consideration in decision-making should be detailed in that
section of the assessment and decision reports.
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Glossary

Biological diversity

The variety of life forms: the different plants, animals and microorganisms, the genes
they contain, and the ecosystems they form. It is usually considered at three levels:
genetic diversity, species diversity and ecosystem diversity. It is also referred to as
biodiversity.

Bioregion

IBRA regions represent a landscape-based approach to classifying the land surface.
Specialist ecological knowledge, combined with regional and continental scale data on
climate, geomorphology, landform, lithology and characteristic flora and fauna were
interpreted to describe these patterns. The resulting integrated regions were ascribed
the term biogeographic regions. The Interim Biogeographic Regionalisation for Australia
(IBRA) was developed in 1993-94 under the coordination of Environment Australia by the
States and Territories as a basis for developing priorities for the Commonwealth in
funding additions to the reserve system under the National Reserve System Cooperative
Program. It has been subsequently revised in the light of new knowledge.

Bioregional Conservation Status of Ecological Vegetation Classes
Presumed extinct Probably no longer present in the bioregion

Endangered” =10% of pre-European extent remains

Vulnerable* 10-30% of pre-European extent exists

Depleted” »30% and up to 50% of pre-European extent exists

Least concern =50% pre-European extent exists and subject to little or no

degradation over a majority of this area
* or a combination of depletion, loss of quality, current threats and rarity gives a
comparable status (Department of Natural Resources and Environment 2002)

Buffer

Area designed to protect significant environmental values, including significant flora,
significant ecological communities, and wetlands and watercourses, from deleterious
impacts by maintaining ecological processes and functions in the habitat.

Clearing

(a) the Killing or destruction of;

(b) the removal of;

(c) the severing or ringbarking of trunks or stems of; or

(d) the doing of any other substantial damage to,

some or all of the native vegetation in an area, and includes the draining or flooding of
land, the burning of vegetation, the grazing of stock, or any other act or activity that
causes -

(e) the killing or destruction of;

(f) the severing of trunks or stems of; or

(2) any other substantial damage to,

some or all of the native vegetation in the area.
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Condition

Condition is a rating given to vegetation to categorise disturbance related to human
activities. This rating refers to the degree of change in the structure, density and
species present in vegetation in relation to undisturbed vegetation of the same type.

The most widely used condition system is that of Keighery (1994):

1. Pristine: no obvious signs of disturbance.

2. Excellent: vegetation structure intact; disturbance affecting individual species and
weeds are non-aggressive,

3. Very Good: vegetation structure altered; obvious signs of disturbance.

4, Good: Vegetation structure significantly altered by obvious signs of multiple
disturbance. Retains basic vegetation structure or ability to regenerate it.

5. Degraded: Basic vegetation structure severely impacted by disturbance. Scope for
regeneration of vegetation structure, but not to a state approaching good condition
without intensive management.

6. Completely Degraded: The structure of the vegetation is no longer intact and the
area is completely or almost completely without native species.

Other condition ratings used commonly are described in Government of WA 2000.

Conservation area

A conservation park, national park, nature reserve, marine nature reserve, marine park
or marine management area within the meaning of the Conservation and Land
Management Act 1984 or any other land or waters reserved or managed for the purpose
of, or purposes including, nature conservation.

Constrained Area

An identified area within the Swan Coastal Plain portion of the Greater Bunbury Region
Scheme and the Bush Forever Study area where there is a reasonable expectation that
development will be able to proceed. This may include areas zoned urban, urban
deferred or industrial zoned land or land with existing development approvals.

Declared Rare Flora
Species protected under the Wildlife Conservation Act 1950 as identified in the current
listing.

Depleted
Refer to Bioregional Conservation Status of Ecological Vegetation Classes.

Ecological community

A naturally occurring biological assemblage that occurs in a particular type of habitat
(English and Blythe, 1997; 1999). The scale at which ecological communities are defined
will depend on the level of detail in the information source, therefore no particular
scale is specified.

Ecological linkage
Are a network of native vegetation that maintain some ecological functions of natural
areas and counter the effects of habitat fragmentation.

Ecosystem Diversity

Ecosystems are the critical biological/ecological operating units in nature. Ecosystem
diversity is the diversity of all living organisms and non-living components within a given
area and their relationships. Ecosystems include abiotic components, being partly
determined by soil, parent material and climate. Ecological system diversity is the
variety of habitats, biotic communities and ecological processes in a given area.
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Ecological processes are the interactions, changes or evolutionary development
processes of the ecosystem over time.

Fauna that is otherwise significant

These are defined as:

+ Threatened fauna as endorsed by the Minister;

« fauna species that are habitat specialists;

wide-ranging fauna species with reduced populations in the Bioregion;

» short-range endemic species;

s fauna species that have few populations in the Bioregion;

» faupa species which have reduced ranges or few recent records in the Bioregion; and
= internationally-listed migratory species.

Foreshore reserve
Where the foreshore area or watercourse buffer is to be set aside as a reserve under
planning legislation, it is generally known as a foreshore reserve.,

Fringing or riparian vegetation

Vegetation adjacent to the water body and directly dependent on the proximity of the
watercourse or wetland. Riparian vegetation may include both wetland and dryland
vegetation. Wetland vegetation can tolerate some period of inundation and is typically
found below the high water mark or within the floodway, for example flooded gums and
paperbarks, and submerged and emergent species like rushes. Dryland vegetation is not
tolerant of permanently or seasonally waterlogged conditions. Riparian vegetation
provides many important functions including habitat for many aquatic and terrestrial
species, stabilisation of the banks, energy dissipation, ecological linkages, and sediment
and nutrient retention; it assists in maintaining the integrity of the watercourse or
wetland in a number of ways.

Genetic Diversity

Variation of genes/genetic information contained in all individual plants, animals and
microorganisms both within and between populations of organisms that comprise
individual species as well as between species. Genetic diversity represents the
heritable variation within and between populations of organisms. There are so many
genes and different possible combinations of genes that for most types of organism
every individual, population and species is genetically distinct.

Landscape
Made up of basic elements - climate, geology, topography, vegetation, fauna and
humans - biophysical characteristics that can be used to identify differences between

different landscapes.

Local area

Varies with region and indicates the distance across which there is little change in a
vegetation community. For example in the mallee region of the south-west a local area
is typically a radius of 15 km from the subject land. For ecological communities where
there is rapid change over distance such as the Lesueur and Fitzgerald River areas a
distance of 5 km is more appropriate. In the Eremaean Province a distance of 50km is
recommended. This will need to be determined on a region and vegetation specific

basis.

Meta-population

A population of populations. A defined set of geographically separate populations with
at least some exchange of individuals between the separate populations - in other
waords, systems of local populations connected by dispersing individuals.
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Native vegetation

Indigenous aquatic or terrestrial vegetation but does not include vegetation that was

intentionally sown, planted or propagated unless:

(a) that vegetation was sown, planted or propagated as required under this Act or
another written law; or

(b) that vegetation is of a class declared by regulation to be included in this definition,

and includes dead vegetation unless that dead vegetation is of a class declared by

regulation to be excluded.

Note that this includes non-vascular plants (e.g. mosses, fungi, algae) and marine plants

(seagrass, macroalgae/seaweed).

Priority Flora

Plant taxa, lists of which are maintained by the Department of Conservation and Land
Management, that are either under consideration as threatened flora but are in need of
further survey to adequately determine their status, are adequately known but require
ongoing monitoring to ensure their security does not decline, or are conservation
dependent, that is they require active management to maintain their status.

Priority Fauna

Conservation significant animal species listed by DEC's Threatened Species Consultative
Committee but which are not currently listed under Section 14(2)(ba) of the Wildlife
Conservation Act 1950 as Specially Protected Fauna.

Protected area
An area of land especially dedicated to the protection and maintenance of biological
diversity and managed through legal and other effective means (ICUN 1994).

Representativeness

The extent to which areas selected for inclusion in the national reserves system are
capable of reflecting the known biological diversity and ecological patterns and
processes of the ecological community or ecosystem concerned (Commonwealth of
Australia 1996).

Significant ecological community

= DEC threatened ecological communities (TECs) as listed through an existing
Ministerial approval process;

» Priority ecological communities as listed by DEC - under consideration as TECs but
need further survey; and

= Geographically Restricted Ecological Communities.

Significant flora

= Species that are confined to a specific area (ie endemic to the Bioregion) or
otherwise geographically restricted;

« distinctive local forms that have not been recognised taxonomically (not a species,
subspecies or variety);

« populations that are outside the main geographic range (ie disjunct populations)

s« populations at the end of the plant’s geographic range;

» populations that represent a significant number of the known individuals of the
taxon in the bioregion; and

s Priority one to four flora as listed by DEC - taxa that are under consideration as DRF
but are in need of further survey or continued monitoring.

Significant habitat
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Habitat that provides resources (breeding, resting and feeding), connectivity or habitat
area for a species or community that is critical for its survival.

Specially Protected Fauna
Species protected under the Wildlife Conservation Act 1950. The latest listing is Wildlife
Conservation (Specially Protected Fauna) Notice 2001 (Government of Western Australia

2001b).

Species Diversity

This can be considered as the variety of individual species within a given area, such as a
region. While such diversity can be measured in many ways, the number of species
(species richness) is most often used. A more precise measurement of taxonomic
diversity also considers the relationship of species to each other. The greater the
difference between one species and another species, the greater its contribution to any
overall measure of biological diversity. The ecological importance of a species can have
a direct effect on community structure and thus on overall biodiversity. The variety of
species increases with genetic change and evolutionary processes.

Threatened ecological communities

Those (ecological communities) that have been assessed through a procedure
(coordinated by DEC) and assigned to one of the following categories related to the
status of the threat to the community. The categories are "Presumed Totally
Destroyed”, "Critically Endangered”, "Endangered” or "Vulnerable” (English and Blyth
1997, 1999). One of the criteria used to determine the categories is an estimate of the
geographic range and/or the total area occupied and/or the number of discrete
occurrences reduced since European settlement, where <10% is Critically Endangered
and =30% is Endangered.

Vegetation complex

As defined by Heddle et al. (1980) and Mattiske and Havel (1998). The vegetation
complexes are based on the pattern of vegetation at a regional scale as it reflects the
underlying key determining factors of landforms, soils and climate.

Vegetation Type

Vegetation types as defined by Beard (1990) are based on three principal characteristics

of vegetation.

1. Floristic Composition: the species of plants which comprise vegetation.

2. Vegetation Structure: the height of plants in layers, their shape and their spacing

3. Growth-form: the morphological characteristics of the component plants, such as
woody or herbaceous, annual or perennial, thorny or succulent, evergreen or
deciduous, and leaves of a certain texture, size and shape.

4. Plant Association: the component species, with particular dominants, of a given
area. If the vegetation of another area has the same dominants it is in the same
association. The association is the basic unit of vegetation.

5. Plant Formation: a vegetation unit that considers plant associations that have a
similar physiognomy (a combination of vegetation structure and growth-form),
independent of specific floristic composition.

Watercourse

(a) Any river, creek, stream or brook in which water flows;

(b) any collection of water (including a reservoir) into, through or out of which any
thing coming within paragraph (a) flows;

(c) any place where water flows that is prescribed by local by-laws to be a watercourse,

and includes the bed and banks of any thing referred to in paragraph (a), (b) or (c).
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For the purposes of the definition: a flow or collection of water comes within that
definition even though it is only intermittent or occasional; a river, creek, stream or
brook includes a conduit that wholly or partially diverts it from its natural course and
forms part of the river, creek, stream or brook; and it is immaterial that a river, creek,
stream or brook or a natural collection of water may have been artificially improved or
altered.

Watercourse or wetland buffer

Land adjoining, or directly influencing a watercourse or wetland that is managed to
protect watercourse and wetland values, including any riparian areas. It is basically an
area outside a watercourse or wetland where clearing and certain activities are
inappropriate. The size of the buffer area should take into account watercourse or
wetland values, condition, pressures and responses to pressures.

Wetland

Areas of seasonally, intermittently or permanently waterlogged soils or inundated land
whether natural or otherwise, including lakes, swamps, marshes, springs, damplands,
intertidal flats, mangroves and estuaries.
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