GOVERNMENT OF
WESTERN AUSTRALIA

CLEARING PERMIT

Granted under section 51E of the Environmental Protection Act 1986

Purpose permit number: CP5 817/6

Permit holder: Commissioner of Main Roads
Purpose of clearing: Clearing for project activities in unplanned events, and
prevention of imminent danger to human health, including
within ESAs

Duration of permit: 22 December 2007 — 22 June 2019
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Permit number: CPS 817/6
Permit holder: Commissioner of Main Roads

Purpose of clearing: Clearing for project activities in unplanned events, and prevention of
| imminent danger to human health, including within £SAs
Duration of permit: 22 December 2007 — 22 June 2019

The Permit Holder is authorised to clear native vegetation for the above stated purpose, subject
to the conditions of this Permit, including as amended or renewed.

PART I - TYPE OF CLEARING AUTHORISED

1. Type of clearing authorised
(a) Tn accordance with this Permit, the Permit Holder may clear native vegetation for project

activities in unplanned events including:
(i)  searching for and extracting road building materials;
(ii) temporary camps;
(iii) temporary stockpiles;
(iv) temporary bypass road in ESAs;
(v) removal of errant vehicles in £SA4s; and
(vi) associated activities in unplanned events.

(b) This Permit authorises the Permit Holder to clear native vegetation for project activities
in unplanned events to the extent that the Permit Holder has the power to clear native
vegetation for those project activities under the Main Roads Act 1930 or any other
written law.

2. Clearing not authorised
(a) This Permit does not authorise the Permit Holder to clear native vegetation for project

activities for unplanned events where:

(i) it does not have the power to clear native vegetation for those project activities
under the Main Roads Act 1930 or any other writien law; or

(i) those project activities are incorporated in any proposal that is referred to and
assessed under Part IV of the EP Act by the £PA.

(iii) The clearing may have a significant impact on a matter of national environmental
significance under the Environment Protection and Biodiversity Conservation Act
1999 (Cth).

(b) If a proposal incorporating a project activity has been referred to the EPA, this Permit
does not authorise any clearing for that project activity until:
(i)  the EPA has given notice under section 39A(3) of the £P Act that it has decided not
to assess the proposal; and
(ii) either:
(A)the period within which an appeal against the £PA s decision may be lodged
has expired without an appeal being lodged; or
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(B) an appeal has been lodged against the £PA s decision not to assess the proposal
and the appeal was dismissed.

(c) If the Permit Holder intends to clear native vegetation under this Permit for a project
activity that is incorporated in a proposal referred to in condition 2(b) of this Permit, then
the Permit Holder must have regard to any advice or recommendations made by the £PA
under section 39A(7) of the EP Act.

. Application

This Permit allows the Permit Holder to authorise persons, including employees, contractors
and agents of the Permit Holder, to clear native vegetation for the purposes of this Permit
subject to compliance with the conditions of this Permit.

. Requirements prior to undertaking clearing

Prior to clearing any native vegetation under this Permit, the Permit Holder must conduct a

desktop study pursuant to conditions 7 and 8 of this Permit, and where clearing may be at

variance with one or more of the clearing principles the Permit Holder must:

(a) demonstrate that the clearing could not be undertaken in an area where the clearing
would not be at variance with the clearing principles; and

(b) demonstrate that the clearing cannot be undertaken under any other valid clearing permit
granted to this Permit Holder.

. Avoid, minimise etc clearing

The Permit Holder must have regard to the following principles, set out in order of
preference:

(i) avoid the clearing of native vegetation; :

(i1) minimise the amount of native vegetation to be cleared; and

(iii) reduce the impact of clearing on any environmental value.

Requirements during and/or immediately after undertaking clearing

During and/or immediately after clearing any native vegetation under this Permit, the Permit

Holder must:

(a) undertake revegetation and rehabilitation required to be done pursuant to condition 10 of
this Permit, and provide the CEQ with a Revegetation Plan;

(b) if an offset is required to be implemented pursuant to condition 8(b) of this Permit,
provide the CEO with an offset proposal for the CEQ’s approval; and

(c) provide the CEO with a Revegetation Plan for revegetation and rehabilitation required to
be done pursuant to condition 10 of this Permit.

PART I1 - ASSESSMENT PROCEDURE

7. Assessment of Clearing Impacts

(a) Once the Permit Holder has complied with condition 5 of this Permit, if any native
vegetation is to be cleared the Permit Holder must conduct a deskiop study assessing the
clearing to be undertaken against each of the clearing principles in accordance with the
Assessment Principles set out in Part I1I of this Permit.
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(b) The desktop study must be conducted having regard to the Permit Holder’s Standard
Brief for Preliminary Environmental Impact Assessment and, subject to condition 7(c) of
this Permit, must include production of a PEIA Report.

(¢) The PEIA Report must set out:

(i)  the manner in which the Permit Holder has had regard to the principles set out in
condition 5 of this Permit;

(ii) the manner in which the Permit Holder has had regard to the Permit Holder’s
Standard Brief for Preliminary Environmental Impact Assessment in conducting a
desktop study:;

(iii) the amount (in hectares) and boundaries of clearing required for the project
activity,

(iv) how each of the clearing principles has been addressed through the desktop study;

(v) whether there are likely to be any impacts that may be at variance or at variance
with one or more of the clearing principles; and

(vi) in accordance with the Assessment Principles:

(A)rehabilitation and revegetation immediately following the 28-day clearing
period is required under Part IV of this Permit; and

(B) where the outcome of the desktop study indicates that the clearing may be at
variance or at variance with one or more of the clearing principles, an offset is
required under Part V of this Permit.

PART III - ASSESSMENT PRINCIPLES

8.

9.

Assessment against the Clearing Principles

(a) In complying with condition 7 of this Permit, the Permit Holder must have regard to the
Department’s Guidelines for Assessment: Clearing of Native Vegetation under the
Environmental Protection Act 1986, contained in Annexure 5 to this Permit, when
conducting an assessment of the proposed clearing against the clearing principles.

(b) If part or all of the clearing to be done may be at variance or is at variance with one or
more of the clearing principles, then the Permit Holder must implement an offsef in
accordance with Part V of this Permit with respect to that native vegetation.

(¢) In making a determination under condition 8(b) of this Permit as to whether part or all of
the clearing to be done may be at variance or is at variance with one or more of the
clearing principles, the Permit Holder must obtain and have regard to the advice of an
environmental specialist.

Other

In assessing the clearing for the project activity against the clearing principles, the Permit
Holder shall ensure consistency with any approved policy (in accordance with section 51P of
the EP Act) and have regard to any planning instrument (in accordance with section 510 of
the EP Act) that applies to the area of native vegetation to be cleared.
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PART IV - MANAGEMENT

10. Revegetation and Rehabilitation
(a) Within 28 days of undertaking clearing for the purposes specified in condition 1(a) of this
Permit, the Permit Holder must revegetate and rehabilitate any areas no longer required
for the purpose for which they were cleared under this Permit.

(b) The revegetation and rehabilitation of an area pursuant to this condition 10 of this
Permit:
(1)  must be carried out immediately following the maximum period of 28 days in
accordance with condition 10(a) of this Permit; and
(i1) must be undertaken according to a Revegetation Plan that the Permit Holder must
provide to the C'EQ prior to clearing native vegetation from the area that is to be
revegetated and rehabilitated.

(c¢) The Permit Holder need not comply with condition 10(b)(ii) of this Permit if the area to
be revegetated and rehabilitated is:
(i) lessthan 0.5 hectares;
(ii) not located in an E£SA4; and
(iii) an area where the clearing is not at variance with one or more of the clearing
principles.

(d) A Revegetation Plan must be developed having regard to the Permit Holder’s
Environmental Guideline: Revegeiation Planning and Technigues and must involve the
following steps:

(i)  site preparation;

(ii) weed control;

(iii) regeneration, direct seeding or planting, at an optimal time;
(iv) avegetation establishment period; and

(v) ongoing maintenance and monitoring.

(e) Any area of native vegetation that does not form part of the area to be cleared for the
project activity and that has been damaged as a result of the clearing by the Permit
Holder must be revegetated and rehabilitated in accordance with conditions 10.

11. Dieback, other pathogen and weed control
(a) When undertaking any clearing, revegetation and rehabilitation, or other activity
pursuant to this Permit in any part of a region that has an average annual rainfall of
greater than 400 millimetres and is south of the 26" parallel of latitude, the Permit Holder
must take the following steps to minimise the risk of introduction and spread of dieback:

(i)  clean earth-moving machinery of soil and vegetation prior to entering and leaving
the area to be cleared;

(i) avoid the movement of soil in wet conditions;

(iti) if movement of soil in wet conditions is necessary, the Permit Holder must prepare,
implement and adhere to a dieback management plan developed in consultation
with the Department for minimising the spread of dieback;

(iv) ensure that no dieback-affected road building materials, mulches or fill are brought
into an area that is not affected by dieback; and

(v) restrict the movement of machines and other vehicles to the limits of the areas to be
cleared.
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(b) Where the Permit Holder considers, having regard to the advice of an environmental
specialist, that the area to be cleared may be susceptible to a pathogen other than dieback,
the Permit Holder must take appropriate steps to minimise the risk of the introduction and
spread of that pathogen.

(c) When undertaking any clearing, revegetation and rehabilitation, or other activity
pursuant to this Permit, the Permit Holder must take the following steps to minimise the
risk of the introduction and spread of weeds:

(i)  clean earth-moving machinery of soil and vegetation prior to entering and leaving
the area to be cleared;

(ii) ensure that no weed-affected road building materials, mulch, fill or other material is
brought into the area to be cleared; and

(iii) restrict the movement of machines and other vehicles to the limits of the areas to be
cleared.

(d) At least once in each 12 month period for the ferm of this Permit, the Permit Holder must
remove or kill any weeds growing within areas cleared, revegetated and rehabilitated, or
the subject of an offset implemented by the Permit Holder under this Permit where those
weeds are likely, having regard to the advice of an environmental specialist, to spread to
and result in environmental harm to adjacent areas of native vegetation that are in good
or better condition.

PART V - OFFSETS

12. Determination of offsets
(a) In determining the off¥ef to be implemented with respect to a particular area of narive
vegetation proposed to be cleared under this Permit, the Permit Holder must have regard
to the offset principles contained in condition 13 of this Permit.

(b) Once the Permit Holder has developed an offset proposal, the Permit Holder must
provide that offset proposal to the CEO for the CEQ’s approval in accordance with
condition 6(b) of this Permit, prior to undertaking any clearing to which the offset
related, and prior to implementing the offset.

13. Offset principles

For the purpose of this Part, the offset principles are as follows:

(a) direct offsets should directly counterbalance the loss of the native vegetation;

(b) contributing offsets should complement and enhance the direct offset;

(¢) offsets are implemented only once all avenues to avoid, minimise, rectify or reduce
environmental impacts have been exhausted;

(d) the environmental values, habitat, species, ecological community, physical area,
ecosystem, landscape, and hydrology of the offser should be the same as, or better than,
that of the area of native vegetation being offset;

(e) aratio greater than 1:1 should be applied to the size of the area of native vegetation that
is offset to compensate for the risk that the offser may fail;

() offsets must entail a robust and consistent assessment process;
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(g) in determining an appropriate offset, consideration should be given to ecosystem
function, rarity and type of ecological community, vegetation condition, habitat quality
and area of native vegetation cleared:

(h) the offset should either result in no net loss of native vegetation, or lead to a net gain in
native vegetation and improve the condition of the natural environment;

(i) offsets must satisfy all statutory requirements;

(j) offsets must be clearly defined, documented and audited;

(k) offsets must ensure a long-term (10-30 year) benefit; and

(1) an environmental specialist must be involved in the design, assessment and monitoring of

offsets.

14. Duration of offsets
(a) The Permit Holder must ensure that an offsef implemented under this Permit continues to
be implemented for the ferm of this Permit.

(b) If for any reason an offset is not continually implemented for the term of this Permit, the
Permit Holder must:
(i)  implement the offser again within 12 months of becoming aware that the offset is
not being maintained; and
(ii) if necessary, modify the offset in a manner that increases the likelihood that the
offset will be implemented for the ferm of this Permit.

PART VI - MONITORING, REPORTING & AUDITING

15. Monitoring
The Permit Holder must monitor:

(a) areas revegetated and rehabilitated under this Permit to determine compliance with the
relevant Revegetation Plan and the conditions of this Permit; and

(b)areas the subject of an offset implemented under this Permit to determine compliance

with the relevant approved offset and the conditions of this Permit.

16. Records of assessment and clearing
The Permit Holder must maintain the following records for activities done pursuant to this
Permit, as relevant:
(a) in relation to the clearing of native vegetation:
(i)  acopy of any PEIA Report produced in accordance with condition 7 of this Permit;
(ii) amap showing the location where the clearing occurred, recorded in an ESR/
Shapefile;
(iii) the size of the area cleared (in hectares); and
(iv) the dates on which the clearing was done;

(b) in relation to the revegetation and rehabilitation of areas:
(i) acopy of each Revegetation Plan provided to the CEO in accordance with
condition 10(b) of this Permit;
(ii) amap showing the location of any area revegefated and rehabilitated in accordance
with condition 10 of this Permit, recorded in an ESRI Shapefile;
(iii) a description of the revegetation and rehabilitation activities undertaken pursuant
to condition 10 of this Permit; and
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(iv) the size of the area revegetated and rehabilitated (in hectares);

(¢) in relation to each offser implemented:

(1)  acopy of each offset proposal approved by the CEO in accordance with condition
12(b) of this Permit;

(ii) amap showing the location of each offsef implemented pursuant to condition 12 of
this Permit, recorded in an ESRI Shapefile;

(iii) a description of each offsef implemented pursuant to condition 12 of this Permit;
and

(iv) the size of the area of each offser (in hectares);

(d) in relation to the control of weeds, dieback and other pathogens:
(i) acopy of any management plan prepared in accordance with condition 11(a)(iii) of
this Permit; and
(ii) for any pathogen other than dieback, the appropriate steps taken in accordance with
condition 11(b) of this Permit.

17. Reporting
(a) The Permit Holder must provide to the CEQ, on or before 30 June of each year, a written
report of activities done by the Permit Holder under this Permit between 1 January and 31
December of the preceding year.

(b) The report must set out the records required to be maintained pursuant to condition 16 of
this Permit, except for those records relating to cleared areas of less than 0.5 hectares
that:

(i) are not located in an ESA;
(ii) do not require an offsef to be implemented; and
(iii) are not at variance with one or more of the clearing principles.

18. Internal auditing
(a) The Permit Holder must conduct infernal environmental audits for areas specified in
condition 18(c) of this Permit to determine the Permit Holder’s compliance with the
conditions of this Permit, with particular emphasis on the:
(i)  location and extent of native vegetation cleared;
(i1) implementation status of any offsets imposed: and
(i11) implementation status of any revegetation or rehabilitation undertaken.

(b) The Permit Holder must conduct its first internal environmental audit within 6 months of
the date of this Permit. Subsequent internal environmental audits must be conducted
annually.

(¢) The areas to be audited under condition 18(a) of this Permit must be selected by the
auditor using a structured and documented risk-based selection framework, and must
include at least one cleared area in each region in which clearing has been done under
this Permit within the previous 12 months.

(d) The Permit Holder must provide written reports of the internal environmental audits
conducted pursuant to this condition 18 of this Permit to the CEO on or before 30
December of each year for the ferm of this Permit, which reports must include details of
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steps taken by the Permit Holder to address any non-compliance with conditions of this
Permit.

19. External auditing
(a) The Permit Holder must engage an external accredited lead environmental auditor to
undertake environmental audits of the Permit Holder’s compliance with the conditions of
this Permit for each of the regions in which clearing is done under this Permit.

(b) The external environmental audits must be done on or before 27 December 2014 and 27
December 2016 and/or as otherwise required by the CEO,

(¢) The Permit Holder must implement corrective action required to address any non-
compliance with conditions of this Permit identified from the external environmental
audits.

(d) The Permit Holder must provide the lead environmental auditor 's written reports of the
external environmental audits to the CEO on or before 30 December in each year that an
external environmental audit is conducted and/or as otherwise required by the CEO.

PART VII - INTERPRETATION & DEFINITIONS

20. Interpretation
The following rules of interpretation apply to this Permit:
(a) a reference to any written law includes a reference to that written law as amended,
repealed or replaced from time to time;
(b) if a word or phrase is defined, other parts of speech and grammatical forms of that word
or phrase have corresponding meanings.

21. Severance
It is the intent of these conditions that they shall operate so that, if a condition or part of a
condition is beyond the CEQ’s power to impose, or is otherwise ultra vires or invalid, that
condition or part of a condition shall be severed and the remainder of these conditions shall
nevertheless be valid to the extent that they are within the CEQ’s power to impose and are
not otherwise ultra vires or invalid.

22. Inconsistency
(a) The EP Act prevails to the extent of any inconsistency between its provisions and the
conditions of this Permit.
(b) Subject to condition 22(a) of this Permit, this Permit prevails to the extent of any
inconsistency between its conditions (including its Schedules), and the provisions of any

other document referred to in this Permit.

Definitions
The following meanings are given to terms used in this Permit and the attached Advice:

assessment principles  means the assessment principles set out in Part III of this Permit;

bioregion has the meaning given to it in regulation 3 of the Environmental
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Protection (Clearing of Native Vegetation) Regulations 2004,

means any facilities required to be established by the Permit
Holder at the site of a project activity such as offices, storerooms,
workshops, toilets, washing facilities, accommodation, change
rooms, shelter sheds, drying conveniences, mess rooms;

means the Chief Executive Officer of the Department,

has the meaning given to it in section 51A of the Environmental
Protection Act 1986;

has the meaning given to it in section 3 of the Environmental
Protection Act 1986

means the principles for clearing native vegetation set out in
Schedule 5 of the Environmental Protection Act 1956,

means the rating given to native vegetation using the Keighery
scale and refers to the degree of change in the structure, density
and species present in the particular vegetation in comparison to
undisturbed vegetation of the same type;

has the same meaning as is given to that term in the
Environmental Protection Authority’s Position Statement No. 9:
Environmental Offsets, January 2006;

means action to eliminate the cause of non-conformity detected in an
internal environmental audit or an external environmental audit;

means the Department of Environment Regulation (Western
Australia);

means a literature review, including a map-based information
search of all current and relevant literature sources and databases;

in relation to water quality, includes sedimentation, turbidity,
eutrophication, salinity, or any alteration of pH affecting surface
water or groundwater;

means the effect of Phytophthora species on native vegetation;

has the same meaning as is given to that term in the
Environmental Protection Authority’s Position Statement No. 9:
Environmental Offsets, January 2006;

means a method of re-establishing vegetation through the
establishment of a seed bed and the introduction of seeds of the
desired plant species;
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means a naturally occurring biological assemblage that occurs in
a particular type of habitat (English and Blythe, 1997; 1999);

means the Permit Holder’s corporate procedure for providing
guidance on undertaking revegetation, Document No. 6707/031
Rev 0, dated 22 April 2004, contained in Annexure 4 to this
Permit;

means the Permit Holder’s corporate procedure for providing
guidance on undertaking environmental impact assessment,
Document No. 6707/003 Rev 1, dated 3 November 2005,
contained in Annexure 3 to this Permit;

has the same meaning as it is given in section 3A of the
Environmental Protection Act 1986;

means a person who holds a tertiary qualification in
environmental science or equivalent, and has experience relevant
to the type of environmental advice that an environmental
specialist is required to provide under this Permit, or who is
approved by the CEO as a suitable environmental specialist.

has the same meaning as it is given in section 3 of the
Environmental Protection Act 19806;

means the Environmental Protection Act 1986;

means the Western Australian Environmental Protection
Authority;

means an environmentally sensitive area, as declared by a notice under
section 51B of the Environmental Protection Act 1986;

means an ESRI Shapefile with the following properties:

(a) Geometry type: polygon;

(b) Geographic Coordinate System: Geocentric Datum of
Australia 1994;

(c¢) Datum: Geocentric Datum of Australia 1994;

means an audit conducted by a lead environmental auditor in
accordance with condition 19 of this Permit;

means material used to increase the ground level, or fill a hollow;

means that the vegetation is in either pristine, excellent, very good
or good condition according to Keighery scale;

means any impact of clearing on environmental values;
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with condition 18 of this Permit;

means the vegetation condition scale described in Bushland Plant
Survey: A Guide to Plant Community Survey for the Community
(1994) as developed by B.J. Keighery and published by the
Wildflower Society of WA (Inc). Nedlands, Western Australia;

means an individual certified as a lead environmental auditor by

either:

(a) RABQSA International; or

(b) an organisation accredited to ISO/TEC 17024 by, or by a body
recognised by, the Joint Accreditation System of Australia
and New Zealand);

A matter of national environmental significance is any of the following:
(i)  adeclared World Heritage property

(i)  anational Heritage place

(i) adeclared Ramsar site

(iv) a listed threatened species or endangered community

(v)  alisted migratory species

(vii) the marine environment

These terms have the same meaning as they do in the Environment
Protection and Biodiversity Conservation Act 1999 (Cth).

means the use of organic matter, wood chips or rocks to slow the
movement of water across the soil surface and to reduce
evaporation;

has the meaning given to it in sections 3 and 51A of the
Environmental Protection Act 1986 and regulation 4 of the
Environmental Protection (Clearing of Native Vegetation)
Regulations 2004

means an offset required to be implemented under Part V of this
Permit;

means an offset determined by the Permit Holder in accordance
with condition 12 of this Permit;

means the optimal time for undertaking direct seeding and
planting as set out in the table in Schedule 1 of this Permit;

means the document produced as an outcome of conducting a
preliminary environmental impact assessment in accordance with
conditions 7(a) and 7(b) of this Permit;

means the re-establishment of vegetation by creating favourable
soil conditions and planting seedlings of the desired species;
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means establishing storage areas, erecting fences and doing
similar activities that are required to be done prior to, and in
association with, the carrying out of a project activity;

means those activities deseribed in condition 1(a) of this Permit;

has the meaning given to it in section 3 of the Environmental
Protection Act 1986;

means referred to the Environmental Protection Authority under
Part TV of the Environmental Protection Act 1986;

means revegetation that can be established from in situ seed
banks contained either within the topsoil or seed-bearing mulch;

means one of the following regions as designated by Main Roads
WA at the date of issue of this Permit and depicted in the maps
that form part of this Permit in Schedule 2:

(a) Metropolitan;

(b) South West;

(¢) Wheatbelt South;

(d) Wheatbelt North;

(e) Great Southern;

() Goldfields-Esperance;

(g) Midwest;

(h) Gascoyne;

(i) Pilbara; and

(j) Kimberley;

means actively managing an area containing native vegetation in
order to improve the ecological function of that area;

means a cleared area adjacent to a stretch of road for the purpose
of allowing road users to safely exit from the road for a
temporary stop;

means the re-establishment of a cover of local provenance native
vegetation in an area using methods such as natural regeneration,
direct seeding and/or planting, so that the species composition,
structure and density is similar to pre-clearing vegetation types in
that area;

means a plan developed by the Permit Holder for the revegetation
and rehabilitation of a site in accordance with condition 10 of this

Permit;

has the meaning given to it in section 6 of the Main Roads Act
1930,

means rock, gravel, soil, stone. timber, boulders and water;
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means the finished surface of a road, including the shoulders of
the road and associated drainage system;

an activity associated with widening of an existing road

Jformation;

means management of existing site topsoil and preparation of the
finished soil surface, for example by ripping or tilling the soil
surface and respreading site topsoil and chipped native
vegetation;

means the Permit Holder’s corporate procedure for undertaking
environmental impact assessment and preparing an environmental
management plan, Document No.6707/013 Rev 2, dated 3
November 2005, contained in Annexure 2 to this Permit;

means the Permit Holder’s corporate procedure for undertaking
preliminary environmental impact assessment, Document
No.6707/012 Rev 1, dated 3 November 2005, contained in
Annexure 1 to this Permit;

means access tracks, spoil areas, side tracks, site offices, storage
areas, laydown areas and similar works associated with a project
activity that are temporary in nature;

means the duration of this Permit, including as amended or
renewed:

means damage to road infrastructure resulting from unforeseeable
events and requiring immediate repair, for example road wash-out
following heavy rainfall;

means a period of at least two summers after the revegeration
during which time replacement and infill revegetation works may
be required for areas in which revegetation has been unsuccessful,
and involves regular inspections of revegefation sites to monitor
the success of revegetation,

includes sedimentation, turbidity, eutrophication, salinity, or
alteration of pH affecting surface water or groundwater;

means any plant -

(a) that is a declared pest under section 22 of the Biosecurity and

Agriculture Management Act 2007, or

(b) published in a Department of Parks and Wildlife Regional

Weed Summary, regardless of ranking; or
(¢) not indigenous to the area concerned.
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written law has the same meaning as it is given in section 5 of the
Interpretation Act 1984.

P

M Warnock
SENIOR MANAGER
CLEARING REGULATION

Officer delegated under Section 20
of the Environmental Protection Act 1986

11 December 2014
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SCHEDULE 1

Optimal Timing for Seeding and Planting

Region Optimal Timing
Seeding Planting
(Gascoyne May in south of region; November- No planting without irrigation.
December in north of region.
Goldfields — April-May. Earlier in south than in north. | No planting without irrigation.
Esperance

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 Os:tober-[}ecember, preferably just before | No planting without irrigation.
rain.

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.

Page 17 of 28
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SCHEDULE 2

Regional Maps
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Schedule 3A: Metropolitan Region Map

Page 19 of 28 CPS 817/6

11 December 2014



Map of Westarn Australian Metropotitan Road Network

S o | “‘{
A\ el

an  Gomams  ser

a1z | Bdmin R, Wasssan Ainiyats Avwsd Thopii 1058



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 31I: 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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ANNEXURE 2

Environmental Standard Brief: Environmental Impact Assessment and Environmental
Management Plan (Internal)
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<" MAIN ROADS
 Waestern Australla

Document No. 6707/013 ' ' Issue Date 31/10/2004

CORPORATE PROCEDURE

Environmental Standard Brief

ENVIRONMENTAL IMPACT ASSESSMENT AND
ENVIRCNMENTAL MANAGEMENT PLAN (INTERNAL)

This document Is owned and authorised by Execulive Director Technology and Environment,
Enquirles should be diracted to the delegated custodian, Manager Envirenment.

Printed coples are uncontrolled unless marked otherwise
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ABOUT THIS STANDARD BRIEF

Environmental standard briefs provide the basle technical specification for engagement of
sultable consultants, and will require editing to meet the requiremants nf a pattlcular road
projecl or lask,

Adviamy commeénts may be Included within this standard brief and are shown In red ilalics.

For assistance In finallsing this brief for a particular application, phaasa cantact tha
Environment Branch.

Application

This standard brief applies to road Infrastructure proposals al either the allgnment definition
or project development staga. It providss for an snvironmental Impacl assessment (EIA) and
an environmental managsment plan (EMP) for a proposal that will not need to be referred to
alther tha EPA or tha Depariment of the Environment and Herltage (DEH}. le. the
environmental process will be purely an Internal process.

In cases where the EIA report and EMP are 1o ba combined Into one report, Section 8 will
naed significant editing,

Related Environmental Guidellnas

The scope of this brief refates to requlrﬂmﬁnts contained In Main Roads environmental
guidelines:

« Suppiementary Guidance on Environmental Impact Assessment; and

«  Environmental Assessment and Approval,

Ralated Environmental Standard Briefs

Preliminary Environmantal Impact Assessment, to be used for preliminary examination of
environmantal aspects, and would not generally Include fleld studiea,

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

Statutory Environmental Repoit (PER, ERMP), to be used for preparing a document for a
proposal that has received statutory assessment at a level of Public Environmental Revielv
(PER) or Environmental Review and Managemsnt Plan {ERMP), and Is about 1o go through
the stalutory public consultation procass.

Environmentsl Management Plan (Sialutory), to ba used for preparation of an EMP for a
proposal that has recelved statutery assassment al a Isvel of an Assassment on Referral
Information (AR1), Environmental Protection Statomont (EPSY, PER or ERMP.

MATN ROADS Western Australia Skl Brief for EIA & EMF {Imiemsl) Page 3 of 7
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Consultant Briaf

ENVIRONMENTAL IMPACT ASSESSMENT AND ENVIRONMENTAL MANAGEMENT
PLAN (INTERNAL})

1 INTRODUCTION
This brief Is lo be used for projects that will NOT be referred fe the EPA.

1.1 Purpose

Briefly describe proposed projsct (eg. new road, dualiing, widening, bridge construction elc)
and focatlon {road, section, suburbAown, SLK start and finish, lecal government authority).

Maln Roads Western Australla (Maln Roads) requires an Environmental Impact Assessment
(EIA) and an Environmental Managemant Plan (EMP) for the abova projecl. Thase
documents wiil ba used to assess and manage the environmental impacts of the projecl.
The prolect Is not expected to requlre referral to tha Environmental Protection Autherlly
(EPA) or tha Department of tha Environment and Herltage (DEH).

The need ta prepars the EIA and EMP documents relates to requiraments contained within
Maln Roads environmental guideline Environment Assessmen! and Approval,

1.2 Background

Briefly describe project planning conlext, concurent work on non-environmental aspects of
allgnment definition or profect development, slaging of the project, status of work on other
secilons of the road,

Maln Roads has already completed a dasktop Preliminary Envirenmental Impact
Assassment {PEIA) report.

Mention any other available environmental reports.

If the EPA has already provided informal advice on lhls profect under Seclion 16 of the
Environmental Protaction Act 10886, then include that edvice in an Appendix to the brief.

1.3  Study Area

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

Describe the full extent of the proposad road works Including sccess fracks, mnrema!s pits,
connacling roads, pedesiiian and cycie ways, alo.

MAIN ROADS Wezem Austrlia Sud Dbl Tor E1A & EMP [Internal) Pagad ol 9
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2. SCOPE

The environméntal consultant will undartake an EIA of the proposed project, Including the

following ltems: _

« determine the key environmantal aspacts to ba consldered and the scope of
investigations required;

» assessment to confirm that no significant snvironmental Impacts will octur and that
refarral to elther the EPA or DEH Is nol requlred;

= description and assessment of the existing envirenment, Including physical, biological,
sodlal aesthetic, hedtage, noise, and site contamination;
fleld investigations In accordance with Section 4;
impact assessmant that describes the proposed works and thelr potential impact on the
axieting environment, with reference to all features of the project Including road and
bridgeworks, materlals pits, access tracks and spoll sites;

« consultation with regulatory stakeholders to determine requirements;

+ provide all necessary information to oblaln, and assist the Praject Manager In applying for
clearances required under leglslative provisions, Including (but not limited to) those
required under the following Acts and regulationa; ‘

Environmental Profection (Clearing of Nalive Vegetation) Regulations 2004;
Rights In Water and Irrigation Act 1914:
' Conservation and Land Managemant Acl 1984,
Wildiifa Conservation Act 1950;"
Heritage of Weslern Ausiralla Act 1890, and
Swan Rivar Trust Act 1988. .

+ provide environmental management actions sultable for inclusion in the tender
documentation for project implamentation;

= provide a concise raport on the rasults of environmental Investigations and clearances
obtained; and

» provide complate and sufficlent information to prepare the EMP for construction.

An Aboriginal herifage study may be included in this work or under & separate conlract {refer
{o Maln Roads slandard brief Aberiginal Heritage Studly).

The consultant wlll also prapare an EMP for the identifled impacts, including the follawing

tems; ‘

» planning that minimises the environmental impacts of the warks and identifies those
responsible for implementation;

» monitoring and malntenance program which assesses the implementation;

+ list of commitments identifying management requirements; and

= provide environmental management actions In accordance with rasults of E1A 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 envircnmental guldeline
Supplementary Guldance on Environmantal Impact Assessmeni except: LIst any specific
exclusions

in addition to this st the consultant Is also to consider: List any additional components as
reguired. _ )

In addition an Initial assessment Is to be undentaken to determine the key environmental
factors o be considered. This assessment |s to be incorporated inte the EIA report, and will
include items listed in Main Roads environmental guldeline Supplementary Guidance on
Environmeanial impact Assessment.

MATN ROADS Wentern Austrolia Sad Briel for EIA & EMP (Intermal) Toga 5 of 9
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4. FIELD INVESTIGATIONS

Include additfonal stiveys as requlred,

Edil lield investigation requirements lo suff using the resuits of the PEIA (if it axists).
As a minlmum, field Investigations shall be underiaken for the following environmental
nspects (develop survey fist in accordance with PEIA recommendalions):

Biological flora survey;Dieback survey (including other diseases or pathogens), ,
Acld Sulphate Soils; ‘

Blological fauna survey (opportunistic only);

Cuftural heritags survey;

Noise survey,

Weitand field assessment; and

Contaminated sle assessmenl.

Insert other aspecls as ragirsd.

R e R

Note that the biologleal survey should be conducted in Spring lor oplimal results

Tha conaultant Is to be fully aware of the obligations and implications of all relevant
leglslation including EPA policles and positions and of all legislation and regulations relating
to flora and fauna coliection, permits and access raquirements. Fleld investigations and
surveys are to ba conducted In accordance with the requirements set out In Maln Roads
enviranmental guldelines Biological Survey and Supplementary Guidance on Environmental
Impact Assessment except: List any specific exclusions.

Clearing of Native Vagetation

The consultant Is required to;

confirm wheiher the clearing of natlve vegetation will occur;

advlse what permits or exemption apply or are required;

conflirm whether the prolect accurs within an Environmentally Sensitive Area;
assess the project against the 10 princlples of clearing, as outlined in Schedule & of
the Eavironmental Protection Act 1086, ses Appendix A,

raport on the outcome of the above assessmant; and

o seek advice from all relevant agencles.

000

o

Each princlple shall be properly assessed in accordance with the DoE's Guldeiine o
Assessment — Clearing of Native Vegetation.

5. CONSULTATION AND LIAISON

The consultant will lialse with government regulatory authorities as requirad to obtain the
information necassary to compiete the scope of work.

Provide dotaiis of publlc consullalion requiremenis If applicable, Community and
envirenmantal groups will naed lo be considered.

6. REPORTS

The EIA report will include all components listed in Maln Roads environmental guideline
Supplementary Guldance on Environmenial Impact Assessment and will ba written In
accordance with the guideline.

The consultant should devoelop the EMP in consullation with refevant Main Roads’ lendar
documont specilications.

The EMP Is lo be sal out in accordanca with the following:
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1. Summary of management plan, Inciuding summary of commitments table. This table
will form the basls of audiling tha compliance of Main Roads, and subsequently the
coniractor.
Brief background of the project and reasan fc:r Implementalion. Also need 1o Include
a list of responsible partles.
Scope of the project, and of the EMP,
Brief description of existing environment.
Principal activitles of the project.
Key lssues. Summary to highlight the key environmantal lssuas. lssues will raflect
those Identified In the Environmanial Impact Assessamant repart.
Environmental management measures. These will expand upon the management
strategies briefly set out In the Main Roads Environmental Impact Assessment,
Manageman! measures will be specified for each stage of the project, Including
delalled deslgn (If applicable), pre-conetruction, conafruction and post-construction.
The Main Roads EMP will contain a tabulated list of actions detailing:

- actlon;
objective;
location (broad);
timing (project stage);
responsible party (Main Roads, contractor); and
::f?:jlrmnantslcunaultﬂunn!acnamance critaria (eg Department of Indigenous

rs)

a, Commitments Table.
9. Reference dacuments,

]

o Ov &

N

] ] (R T |

ma ElA report and EMP may be combinad Into a single report In agreemant with the Project
nager.

p & DELIVERABLES

The consultant will present the EIA report and EMP to meet the follow!ing requirements,

Repoert | Bound Colaur hard Unbound Colour hard Electronlc coples
coples coples B R
| Draft . 2 0 1
Final 10 1 1

Customise number of reports as required

Complalo coples of the reports are to be provided in both Microsoft Word and PDF formats
and maps ara also to ba provided In ESR| Arcview GIS 3.2 format,

8. SCHEDULE

The consuliant will attend tha following meslings and undertake Lhe works In mc:mdanca
with the followlng timetable: Amend as required

« Start up meeling on site within 1 week of award.

+ Progress meeting whon regulred.

= Prasenl drafl report on EIA component 4 manths from aweand.

«  Submil final EIA report (or combined repor) 1 weak from raceipt of Main

Roads’ comments.
Presentation of draft EMP (or combined report),
Submit final EMP report (or combine repori).
Project completion mealing.
insarl any other maalings requirad,

MAIN ROADS Wessern Amntralia Sid Briel for E1A & EMP (Intemal) Pags Tol 9
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Meetings will be held at the nominafed office, and lhe consultant will provide minutas of the
meetings o all participants within one week of the data of tha meeting, or as otherwlse
"agreed with the Project Manager.

8. INFORMATION TO BE PROVIDED BY MAIN ROADS

The followlng Information will be made svallable lo the suacessful consultant:

+ Main Roads environmental guideline Environmental Assessmernt and Approval,

« PEIA Report;

» List any previeus environmantal veporis avaflable; and

« List any other plans or repoils or electronic dala to be made avaisbla lo the consultant,
Norinate whether information is to be returnod al the completion of fhe atudy.

WIAIN ROADS Wesiem Austraba §1d Briel fos BJA & EMP (Intornah) Foge bof 0
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Appendix A

Ten Clearing Principles, as cutllned In Schedule 5 of the Environmental Protection Act
1888

Doss the area to be cleared comprise a high level of blologlcal diversity?
Does the area la be clearad comprise the whole or a parl of, or Is necassary lor the
malntenancs of, a significant habitat for fauna indigenous to Western Australia?
Does the area to be clearad Include, or Is necassary for the continued existenca of,
rare flora?
Does the area to be cleared comprise the whole or & part of, or Is necessary for the
maintenance of, a threatened ecological community?
|s the area to be cleared signiiicant as a remnant of native vegetation in an area that
has been extensively cleared?
Does the area to be clearad within, or in assoclation with, an environmant assoclated
with a watercourse or wetland?
Ia the clearing of the vegetation likely to cause appreciable land degradation?
Is the clearing of the vegetatlon Iikely 1o have an impact on the environmental values
. of any adjacent or nearby conservation area? :
9. Is the clearing of the vegetation Iikely to cause detarloration In the quallty of surface

RN Mo O o

or underground watsr?
10.Is tha clearing of the vegatation likaly to cause, or exacsrbate, the Incidencs or
Intansity of flooding?
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1. INTRODUCTION
I.i  PURPOSE

This document provides supplementary guidance on envivonmental impact assessment (B1A),
in the form of detailed requirements of field investigations, liaison and reporting,

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

1.2 Applieation
i.21 When should | use this document?

When Main Roads environmental guideline Envirommental Assessment and Approval requires
an BIA to be undertaken, this supplementary guidance document should also be used.

1.2.2  Why should I use this document?

Use of this dogument will:

assist in understanding what is invoived in an BIA and the standard of report required;
* assisl in management of the process;

¢ [acilitate management of consultants involved in the assessment; and

* provide the basis for environmental management for 8 projeat.

123 What docs this decument 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,

Figurea 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 (o projeots that will be managed internally (ie not needing referral to
the EPA or the Commonwenlth Department of the Environment and Heritage (DEL)), and
also 1o projects that will be referred to the EPA for an expected level of assessment of
“Assessment on Referral Information” (AR1) or “Environmental Protection Statement” (EPS).
On completion of the EIA, the vser will need to revert to the Environmental Assessment and
Approval guideline in order to continue managing the overall environmental process.

This document i3 not to be uaed for;

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

¢ a Preliminary EIA; or

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

(ERMP).

MAIN ROADS Wesiern Australls Supplenieniary Chuldane on 1A Fuge 4 ol 26
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1.2.4 How do | use this document?

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

1.2.5  Associaled corporate dopuments

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

e environmental guideline Environmental Assessment and Approval;

* environmental guideline Referral to Commoniealth Governmen! for Environmental
Approval;
environmental guideline Aboriginal Heritage;

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

¢ environmental standard brief Environmental Impact Assessment (for Statulory Referval -
ARI, EPS),

MAIN ROADS Westem Austrulia Supplemeninry Ouldancs on EIA- Pogo 5 ol 26
Supp CGuldance sn E1A Rev 1-doc G003 Rev [ 311005



ENVIRONMENTAL ASSESSMENT AND
PROJEGT STAGE APPROVAL PROCESS

TR

gorams=a

e

i PR e T e
i '@:;f-' £
e G

jeraGmanichIen

g

i S drE e -2

KEY
Standard slap

Project.depandent step | 1 |-

Figure 1 = Chart of Project Stage and Environmental Process
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2, ENVIRONMENTAL IMPACT ASSESSMENT

The key steps in the overal] envivonmental process that normally would have been undertaken
prior 1o an EIA are:

s screening for low environmental impact;

s preliminary EIA (PEIA);

= desision whether to refer the proposal to BPA or Environment Australia; and

¢ indication of the likely love! 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 meots cwirent statutory requirements, 11 the review
indicates it iz lacking in soms respects, then additional wark must be carried ont to bring the
document to the required standard.

The approach to an EIA and its scope of work will depend on whother the proposal is to be
referred and the likely level of assessment to bo set og ARI or EPS,

Projects Not Referved :

These projects will be managed internally and will undergo adequate impact assessment o
confirm that referral is not necessary and to enhable preparation of a suitable environmental
management plan.

Profects referred with likely ARl or KPS ievel ayyessment

A project to be referred will undergo adeguale impact assessment to confinn that referral is
necessary and meet the patticular requirements of the EPA and Environment Australia for the
cxpected 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
slukeholders will be important in thig regard. If the repornt is deficient in some way (hen the
EPA may apply the precautionary principle aad decide to sct a higher level of assessment, ic a
PER or ERMP.

Key pteps of an ELA ave Jisted below and explained in following sections:
= assessmeni of impaots relevint to the project

assessment of Tactors agsocisted with referral

liaison and consullation with agencies and other stakeholders

field investigation

prepatation of BIA report

Projects which require referral 1o DEH under the Environmental Protection and Biodiversity
Conservafion 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 (he Project.
At this stage of a project a PEIA should have been completed and indicaie relevant

environmental aspeets (Appendix A) and possible impacts in broad terms. ‘The preliminary
report will assist in preparing » scope for fiurther EIA work and engagement of a consultant.
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Supp Guidanes on EIA Hev O.doc & 3 Rev O 2302 -




The scope of invastigations required for each environmental aspect is mzeinly dependent on
the individual project, and may vary from nil, 1o a cursory deskiop assessment, to a detailed
fisld investigation. The scope of work required also partially reflects whether the praject will
be referred lo the EPA.

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

2.2 Assessment of Factors Assaciated with Referral

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

Environmental assessmont of the potontial impacts on any malters of National Environmenial
Significance will require investigation according to the Main Roads environmenta) gaideline
Referral to Commeonwealth Government for Environmental Approval.

2.3 Lialson and Consultation with Agencles and Other Stakeholders

The aim of linison i5 to ensure that EIA investigation and reporting addresses stakeholder
coneemns, and therefore reduces the potentinl for project delays at a future atage. Stakeholders
include: '

= Slate government depariments

» Jocal gpovernment

o landowners

e community and business groups

Projecis that are to be referred to the EPA must include consultation with relevant regulatory
agencies (sg. Department of Conservation and Lend Management, Departrent of
Hnvironment), prior to referral to discuss the proposed scope of worke in order to meet (heir
requirements.

Concems expressed by stakeholders will need to be ﬁdnqualaly addressed, cﬂpm.iaﬂy for
projects that will be referred to the EPA. Tailure to do so may resuit in the EPA setting 2
higher level of assessment with associated lengthy public review,

Projeots with matters of National Environmental Significance will require linison with
Environment Australia,

2.4  Fleld Invesilgation

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

= EIA for internal purposes — in sccordance with he requirements provided in Appendix C

o EIA for reforral purposes — in accordance with the requirements of Appendix C, the EPA
and olher regulatory agencics.

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 underiaken as required to suit the project requirements. Some
investigations have specific liming requirements, eg a springtime flora survey, that will need
to be considered when scheduling environmental impeact assesament.
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Investigations described in this guideline do not include Aboriginal heritage and Native Title
considerations, However, Aboriginal hevitage must be considered for a proposal in
accordance with Main Roads environmental guideline Aboriginal Heritage.

2.5 TPreparation of an Envirenmental Tmpact Assessment Report

The EIA report is a key document in the environmenial agscssment and approval process and
will puide envivonmental manegement for a project. The BIA report ig to include the
componenis listed in Appendix D. In sununary the EIA report is to include:
Sutmary;

Introduction;

Description of the proposal,

Existing environment;

Environmental aspects;

Envirenmental management;

Environmental management commitments;

Public consultation;

Consultation with regulatory stakeholders; and

Recommendations.

& & & & & &8 = » & &

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 E1A report should [ist all aspeots considered in
determining the scope of the E1A 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
particular interest and reporting must include an assessment of the clearing impacts based on
the Ten Clearing Principles, as outlined in Schedule 5 of the Environmentzl Protection Act
1986, sce Appendix G.

If a project is to be referred to (he EPA or Environment Australia the BIA will form the base
information of the referral documentation (see Appendix B of Envirommental Assessment and
Approval, and Referval to the Commomvealth Government for Environmenial Approval).

A checklisl is available (Appendix F) to assist a Project Manager review a draft EIA repont,
and the Environment Branch is able to assist in the review. For a project that is 1o be referred
and is likely to be assessed at alevel of an ARI or EPS, (he draft E1A report should also be
reviewed by the EPA before the official step of refenal (the EIA report is 1o be reviewed by
Manager Environment prior to referral to the EPA and/or Environment Ausiralia.).

A copy or the final repori is 10 be sent o the Main Roads libmarian,

When EIA activity is complete the Project Manager will need 10 refer back to Environmental
Assessment and Approval to coatinue with the overall environmental process.
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Appendliz A
Environmental Aspects To Be Considered Durlng Environmental Impact Assessment

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

Air quality

Pactor mostly applies to 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.

Dist

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

Fauna

Impacts on mammals, birds, herpetofauna (reptiles and frogs) or invertebrates are usually
associated with habitat loss (clearing) and réstriotion of movement, Scheduled or priority
fauna are key aspeots. Assessment i3 usually either desktop or apportunistic spotting duting
vegetation survey. Detailed investigations may include specific observations, trapping or
sampling,

Vegetation - threatened species and commuinities g

Impacts on declared rare or priority flova, or threatened ecological communities, may oceur
during clearing for roads or associated works, Conduct Initial databass check and discuss
with the WA Threatened Speciey and Communities Unit af 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 conduoted in spring,
particularly for rare flora, Survey and mapping detail should be agreed with EPA if the
project is to ba roferved,

Vegetation — clearing

Quantify the area of native vegotation to be cleared and consider local land degradation
effects (extent of regional remnant vegetation, erosion, dust), Identify vegetation jn pavks or
reserves, including Bush Forever sites in the metropolitan area 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 lo
Asgsessment — Clearing of Native Vegeration.

Vegetation — dieback and other diseases or pathogens

Perform a desklop smvey to delermine general susceptibilily and previous cccurrence. Field
observations during vegetation survey, focussed on indicator species, Carry out a defailed
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. Fisld abservation during
vegetation survey. Focus on declared and environmental (nuisance) weeds.

Aboriginal herilage

Refer 1o Main Roads environmental guideline Aboriginal Herituge. Way be limited to
desktop survey, swhich will indicate the need for further work, Usually, projects require field
surveys for ethnographic (culturalfrelligious) and archaeological (axtefacts) sites including
consultation with all groups asscciated with the area.

Euwropean cultural heritage .

See Cultiral Heritage Assessment And Approval Process (Main Roads, 2001), Desktop
survey using Heritage Council of WA central database, plus check with local governmenti(s).
Built-up areas should alzo have a ‘windscresn' check for buildings over 60 years old.
Heritage sites potentially impacted require ficld assessments to be carried out to the Ieritage
Council of WA standard,

Surface waters / draimage (waterconrses, erosion, stormwaler disposal, waler 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 riparan
vegetation and faunal movement. Deskdop information on water quality and expected mnpacts
is usually sufficient. Baseline waler quality monitoring may be requived for sensitive areas.

Pubiic drinking water source areas

Pubic drinking water source areas are underpround water pollution control aress, catchment
areas and water reserves. Detailed risk asscssment for all project stages is required to
demonstrate the necessity for roads through these areas,

Croundwater

Typical groundwater impacts are due to runoff and dewatering. Desktop information on
weter quality and expected impacis is usually sufficient. Dewatering environmental impact
assessment may Include disposal impacts, hydrogeological (desktop or field) investigations
and dilapidation surveys.

Wetlands

Perform a desktop search using Department of Bovivonmental Protection information, with
ground fruthing of sites. ‘'C’ and ‘R’ manngemeni category wetlands may require field
assesament for vegetation, fauna habitat as above and desktop assessment of hydrological and
social functions.

Noise and vibration

Potential impact on residential arens useally requires modelling and feld messurements.
Dilapidation surveys and deskiop geological studies may be required to assess vibrution
impacts for major construction nctivity in built-up areas. Other areas would require nil or
generie desktop vibration EIA.

Visual impacts

Factor important for new major roads or significanm upgrades. Carry out a desktop study
using photography aleng alignment and master plan 1o identify visual changes. Investigate
the degree of visual intrusion and loss of visual amenity.
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Public safety and risk (industrial plant, gos 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 proposzals only require desktop mvestigations and Haison with appropriate
authorities

Contaminated sites

All projects on previously developed land require desklop study to assess properties for past
and preseni activitics, This is most important for new properties or construction in cut.
Adjacent commercial or industrial activity should also be assessed. Properties at rigk should
be gampled (broad scale, then intensive) for shallow soil and or groundwater contaminstion.

Use of hazardows 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 provious risk analyses for sensitive
areas, Project-specific visk analysis if very significant.

Resarves 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. EHxamples 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

Envirenmental Factors Associated with Referral to the EPA

TYPES OF ENVIRONMENTAL FACTORS

As agreed with the Department of Environmental Protection, where a proposal has the
potential for adverse impact on envitonmental 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 ift
+ it g likely to have a significant effect on the environment;
+ there is a high leve! of public interest; or

s anew road or a major qenlignment is invalved.

Factor

Nalive remnan: vepetation

Congervotion  Authority for the purppse of
Conservation of Flora and Fauna, Nationagl Pwrk or

Description Sources of information
Arega recommended for profection in the Sysiem's | *Red Beok' reports
| ‘Rod Bawk® reports in nan-Perlh matropoliien regions, S
Arens identified in Bush Forever, which supersedus the | Bush Forever
System's 'Red Boold' reports in arens of overiap.
Land vested fn the National Parks and WNature | Depariment of Conservation

and Land Management

Conservation Parle,

Arees  recommended by the  Deparlment  of
Conservation and Land Manugement and endorsed by
Covenment  for  inelpsion  in Department  of

Departmerd of Congervation
and Land Managemant

Canservation and Land Matagemenl's Bstate.
Land reserved ns “Parks and Recreation” under the

Metropoliton Region Schame.

Miniatry for Planning

Arens managed for multiple vses where conservation is
a defined use.

[L.ocal goverpment
Ministry for Planning

Lopd reserved under the Repional Forest Agreement
CAR roserve dystem

Department of Conservation
and Land Management

Areas  with rare  vegetation communities, or
nssamblages considered by the EPA not adequatoly
represented {n secure congervalion reserves (including
Theealened Heolopicsl Cammunities).

Bush Forever

Gibson &t ol (1994)
Pepartment of Conservation
and Land Management

Land containing declared rare flora end funa snd the
habltats of declared rare fiune.

Department of Conservation
and Land Management

Yegetetion in regional sreas where theie i3 less than
20% remnant vegetstion remaining within the Jocal
authority sres,

Department of Agriculture
EFA

Vegelation in regional avess which is considered In
poarly tepresented necording 1o definitions within the
Environmenial Protection Authority Position Statement
No.2 “Envirenmental Protection of Native Vegetalion
in Westorn Australin''_

EFrA

Vegetation which Includes species of declared rare and
pricrity florn where specific clearonce has nol been
cbiained from Depestment of Conservation and Land
Management for the clearing of this vegeintion.

Department of Conservation
and Land Management

Table B.1 Blophysical Factors
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Factor

Descriplion

Sources of Information

Wellpnds

Lakes nominated Gor protection io the Enviranments:
Protection (Swan Constal Plain Lakes) Polioy gazeited
|_in December 1992,

EPFA

Consaivelion and Resource Managemant cntegory
wetlands.

Water and Rivers Curnni.‘:ssion

Wetlands nominoted for protestion in the Draft
Hnvivanmental Protection Policy for Lakes and
Swamps of the South West Agricultural Zene,

Wetlnnd areas mecommended for protection wolection i the
System’s “Red Book® rcporis mot within the aren
covered by Bushplin,

*Red Book’ reports

EPA

Coneervation wetlands identifiad in Bush Foraver,
which supersedes he Sysiem's ‘Red Book' reparts in
aroag of overiap,

Hush Forever

Wetlands on land vested in the National Purks and
Nawre Conservation Authority for the purpose of
Censervation of Flora and Fauns, National Park or
Conservation Park, or aress rccommended, snd
endorsed by Govemment, for inclusion in Department
of Conservation snd Land Manugement estite for
conservation purposes,

Mational Parka and Nature
Conservation Authority
Depurtment of Congervation
and Lend Management

Wetlands in arens reserved as “Parks and Recreation”
under the Motropolitan Reglon Schama,

Miniatry for Planning

Wetland with rare vegetaiion communities considered
by the EPA not sdequalely represented in secixe
eonservalion aveas, e rore flora and fauna (and their
| habitats) t;pe_m_lly east of the Swar Coastal Plain,

Bush Foraver "
Department of Environmental
Prolection

Wetlands recognised by intérnalional  mgreement
becnuge of thelr Importance primarily for waterbinds
and their habitats, (eg: RAMSAR, JAMBA, CAMBA).

Departmmt of Conscrvation
and Lend Mmnagement
Environmen! Australia

Watercourses aned rivers

Watercourses recommended for protecfion in the
System’s "Red Book' reports not within the ares
covered by Bushplan,

"Red Book' reporls

Watercourse wollands identified in Bush Forever,
which supersedes the System’s ‘Red Hook” reporta in
sreas of overfap,

Bush Forcver

Watercourses contalning ltakes protected under the
Environmentl Protection (Swan Consial Plain Lakes)
Policy 1092,

BPA

Walercourses on Jand vested in the Nations] Parks and
Mature Conservation Autherity for the purposs of
Conservation of Flora and Pauna, MNatfonal Perk or
Conservetion Park or wrens  rocommended, and
ondarsed by Government, for inclusion in  the
Department of Condervation und Land Munngement

estate for conservation puiposes,

Mational Parks mnd Noture
Congervation Authority
Depardment of Conservation
and Land Manngement

Watereourses  in aveas  reserved “Parks  and
| Recreation” under tha Metropaliten Region Schame.

Ministry fer Plasning ik

Walercourses  wilh  rere vogeillon  communities
considered by the EPA nol adequalely represented in
secure comservailon arens, or rare flora and fauna (and
their habitals),

Bush Forever

Gibson el al (19%4)
Depariment of Comservation
and Land Management

Table B.1 Blophysical Factors cont ...
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Factor

Descripilion

Sources of lnformatlon

Cstugries and mlels
Coasllines and nenr shorg
HTng Greps

In genetal, all cutuarics are of interest to the EPA,
lowaver, certain estuaries have specific management
pgencies which huve siatotory and advisory roles to
play in their protection. Thesa inslude the:
e Peel Inlet - Hurvey Gotuary,

¢ Loschenault [nfet,

= Albany and Prinecss Royal Hurbeur,
o Wikon Inlet, and

| ®  Swsn - Canning Bstuary. =

Depariment of Environmental
Proleclion

Arens recommendad fer protectian in the Systems ‘Red
Books' reports,

*Red Beok' reporls

Cosstling sontaining mangroves.

Ministry for Planning
Department of Conservaiion
and Land Mpnagement

EPA

Arezs identified by the Depariment of Conservation
and Lond Management for inclusion on the List of
Wetlands of Imernstional Imporange (RAMSAR
Conveniion),

Depuriment of Conservation
ond Lond Mnnagement

Coastling arens (including wnrine oreas) recommended
by Department of Conservation and Laad
Managemont, and endorsed by Govermnment for
inclusion in Depariment of Congervation snd Land

 Manpgement's estate for conservation purpeses.

Department of Conservation
and Land Management

Cosstline in areas reserved for “Parks and Recreation™

untler ths Metropolitun Region Scheme,

Ministry [or Planning

Conslline sress with e végelstion communilics

Busl) Forever

considered by the EPA not adequately represented in | Gibson et al (L994)
sectire consetvalion arens, or rare flora end fauna (and | Department of Conservation
| their hebitats). and Land Management
"Coastiine where recrenlional wse is high, such as | Minisiry for Planning
beaches in the metropolilan region.
Significant landforms including Beach Ridge Plain, | EPA
Gonstal Dunes (generally within 100 m of the shore)
and Karst landforms. :
Caichmonts with special | Lake Clifion EPA
requirements Depariment of Envitonmental
g | Protection e
Western Swamp Tortoise Habiiat EPA
Department of Enviconmental
Frotection
Depariment of {onservation
. ) and Land Management
Forresidale Lakes EPA
Depnrement of Environmental
Proicction
Wetlends  sod  their  associuted  environmental | EPA
manngement  areas, associated with Jandakot ond | Department of Environmental
Gnangara Mounds. Proleetion
Table B.1 Biophyslcal Factors cont ...
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Factor

Description

Snurces of informatlon

Contaminnied goils

Existing aress of soil conlamination that may be

Local govermnmmant

disiurbed by fulure construetlon of road twansport | EPA
[nlrastuclure,
Moise and Vibralion Potentlal impscts on residentlal arces due to the | EPA

relntienship between the locntlon of road tranapart
infragtructure with respect to residential areas or other
sensitive fucilitles such as hospitals snd the Jike,

Public water source areas -
groundwaier and surface
wHler

Priority | & 2, Qrangara Mound,

Department of Bnvironmental
Protection
Water Carporation

Prierity 1 & 2, Inndakol Mound.

Depertment of Environmental
Protection
W ater Covporation

Water & Rivers Commisgion gazetted groundwater
arens oulglde the Perth metropolttim aren,

Depariment of Environmentat

Protection
Water Corporation

All surfaes catchments whers waler s collacted for
public water supply purposes.

Department of Environman|al
Protection

Table B.2 Pollution Prevention Factors

Waler Corparation

Facior Deseription Sourees of Information
Abaoriginal herilage Sifes of Aborlgina! significance due o ethnographic or | Dopartment of Aboriginal
erchieological issucs. Affairs e
Europesn Heritage | Sifes listed by the Australinn Heritage Commission or | Ausiralian Heritage
E the Register of Hettage Places. Commisgion i
Adjncant land uses Land usee end zonlngs, which could be sffecied by | Ministry for Planning
road proposuls. Local govermment

B.2

Table B.A Sectal Surroundlings Factors

REFERENCES

Bush Forever

Gibson et al (1994)

*Red Book” reporis

Western Australian Plannimg Commission, Minisiry for Planning, Environmental
Protection Awthority, Department of Environmental Protection, National Parks and
Netwrs Conservation Authority, Depariment of Consavvation and Land Managamenl,
Waier atd Rivers Commission Board, Waler and Rivers Commission (1998). Perih s
fggphﬂ. Published by the Depariment of Environmental Protection, Perth, December
Gibason, N., Keighery, B.1, Keighery, G I, Burbidge, A H. and Lyans, MN. (1994) 4
Flarisite Survey of the Southern Coastal Plain. Unpublished repori for the Australian
Heritage Commission, Prepaed by the Depariment of Conservation and Land
Munnagement end the Conservatien Council of Westem Austeslia (Inc), Westorn
Australin,

Deperiment of Conservztion and Brvironment Westemn Ausiralia (1983) Conservarion
reserves for Western Austrolia ax reconnended by fhe Enviyommentsl Protection
Authority - 1983, Tha Darling Sysiem - System 6. Report 13, October 1983,
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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:

@

& & ®» & & & =

[

ol g

* & & A ® W

Tn accordance with the BPA requirements for the referral BPA;

a description and summary of climatic dala;

s0i] descriptions and relationslip to topography and plant communitiss;

an inventory of the vascular plant species in the survey area;

general physical characteristics of plants and flowering times;

a review of native plant species considered to be rare and endangered;

a review of threatened ccological communities (TEC);

an inventory of exotic plants, including declared and environmental weeds;

a description and location, including mapping, of roadside plant communities,
patticularly TECs;

a review of local and regiona) significance of the plant communities;

snimuary of the extent of clearing;

# deseription of existing surface drainage patterns with respect to topography, and (0
flora and fauna communities;

an assessment of the relationships between vertebrates and plant communities present in
the rondside, 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 T'en 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 (o exist within the survey stea; and
the system of soil classification shall be in accordance with the description as set out by
Northcote ef al. 1975, A4 Descerviption of Anstralian Seils. CSIRO, Australia.

Dieback survey (including other diseasss or pathogens).
Biological fauna survey:

in accordance wilh EPA for referral EIA;

opporiunistic enly for intemal EIA;

an inventory of the veriehrate fauna species in the survey area;

a review of the fauna species considercd to be rare and endangered;

a review of pest, declared or vermin animals;

a review of favna species in need of speclal sonsideration;

a review of the zoogeographic region as a whole and an assessment of the regional and
local conservation status of the roadside fauns;

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 faona species known to exist within, or use, the
survey area.

4, Cuitaral 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 Ronds requiremenis.

MAIN ROADS Westem Apsiralia Supplemenmry Guidisee oh BJA Fage 18 of 26
Supp Guidinee oo BIA Rev V.doe GO0 Rev 1 311005



6. Wetland field assessment:
« an inventory of wetlands and their management category, fype, auite, vegetation
communily, protection status (eg. [nvironmental Protection Poliny, RAMBAR);
= consullation with the Dcpmimum of Environment; and
+ functional assessment in accordance with EPA Bulletin 686 (or rural equivalent as
agreed with Department of Environment),
7. Contaminated site ausessment:
« preparation of site bistory;
« consultation with regulatory authorities and local government;
« strategic soil and/or groundwater sampling;
s jdentification of constraints; and
» nomination of further work required,
8. Airquality modelling (EIA referral only):
« in accordance with Main Roads requiremants.
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Appendix B
Components of an Environmental Impact Assessment Report

The Environmental Impaci Assessment report should contain the following components:

9

1. Executive Summary: Including tabulated management commitinents.
2.
3. Deseription of the proposal!

Introduction, ineluding background and scope of the report.

¢ Location (address and certificate of the fitle details where relevant for seferrzl only);
» justification and objectives;

¢ legal framework;

¢ alternative designs;

+ key project characteristics table;

» plans, specifications, charts; and

¢ timing and staging of projeet.

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, lundforms) and
may also deseribo the existing environment in lerms of the environmental aspects.
Environmental aspects: ldentification of key environmental aspects and analysis of
potential impucts under each of the following categories. (This section may include a
description of the existing environment if not included previously):

e arck of assessment;

» extent of impact;

»  broader environmental / ecological context;

e relevant standards / regulations / policies;

* environmental evaluation;

o summary tabie of environmental aspects; and

= further specific environmental investigations roquired.

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

Environmental management comnitments, structured as follows (presented in a tabular
format):

commiiment;

action;

abjective;

location;

timing;

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

¢ requirements/consultation.

Public consultation.

& 8 B & =8 &

10. Consultation with regulatary stakeholders and approvals oblained.
11. Recommendations, Include the need 1o 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 EI'A, then the following additional
items should be included:

+  Proponent information (name, nddress, contact person); and

+  EPA objectives in the envirommental aspect seotion.

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

¢ locality plan (including proposed road alignment, local government boundaries, axisting
roads, major urban centres, wellands and watercourses, reserves, conscrvation areas,
remnant native vegetation, adjoining land uses, aerial photography alc.);

s site plan — proposal details (including road reserve, bridges, materials pils if known,
cadastral boundaries);

« aerial photography of the proposal ares;

« maps showing location of key envirenmental constraints in a regional conlextand in a
local context (must include extent of native vegetation to be cleared and hydrological
featires including wetlands, adjacent land uses, watercourses, creck lines, seasonal creeks
and artificial drninage); and

+ map showing location of key environmental managemeni measures (eg. declared rave
flora site to be proteoted, location of temporary dialnage structure, noise-sensilive
residencos). :

All figures are {o show: title, number, contours, north point, scale, grid co-ordinates, data
source and currensy, key/legend, adequate labelling, use of colour g appropriale. If the data
is overlaid on an asrial photo then the date of the serin] photo will be shown,

D1 EXPLANATION OF COMPONENTS OF 1A REFORT

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

.11 Justificatlon and alternatives

justification and objectives for the proposed development;

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

consideration of allemative options.

n.1.2 Key project characieristics

The BIA documentalion will include a description of the components of the proposal,
including the nature and extent of wotks proposed. Thiz mformation must be summarised in
the form of a table as indicate in Table D.| below.
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Element Description
Road dimensions Approximately 40km long by 40m
wide including drainnge swales,
Rond description Four lane dual carriage-way,
Bridges over S8wan River and Ellen
_— Brook, LS
Vegetation eleared 4 ha of degraded Community type 19

Table D.1 Key charaeteristies (exaniple only)

D.1.3 Other

Other issues that are relevan! include:

» timing and staging of project; and

« ownership and liability for waste during (ransport, disposal operations and leng-term
disposul (if appropriate to the proposal).

D.1.3.1 Environmeuls! aspecly

The EIA will focus on the envitonmental aspects relevant to the proposal.

Items that will be discnssed under each environmenta) factor are:

s g clear definilion of the area of nssessment for this factor;

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

» & description of what is being affected - why this factor is relevant lo the proposal;

» @ 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);

o 2 straightforward description or explanation of any relevant standavds / regulations /
policy;

« environmental evaluntion - does the proposal meet the EPA's objective as defined above
(BIA 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 sbove information for all environmental aspects, under the
three categoyies of biophysical, pollution management and social surroundings:
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Predictad oulcome

Environmental EFA Objective Existing Potentlal Environmenial
Factor environment linpact manegement

BIOPHYSICAL

vegelation Maintaln the Reserveo 34387 | Proposal uyoids | Sufrounding aven Conununily types

community sbundance, species containg 45 ha | all areas of will be fully 20b and 2b will

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

200 distribution and type 206 and | types 20b and following Area surrounding will
praductivity of 34 ha of 3b constriction be revegetated with
VEgeamtin community seed stock of 20b and
community types 3b | type 3b 3b community types
and 20b

POLLUTION MANAGEMENT

Dust Bnaure thet the dust | Light Proposal may Dust Contred Plan | Dust can be managed
levels genarated by industrial nrep | generate duston | will be to meet EPA's
{he proposal do not « three other two days of implemented abjective
adversely lmpact dust predueing | each working
upen welfitee and industries in week,
amesnity oy cruse close vienily :
health problems by Newon
meeling statulory residential
requiremnents und area s BOO
accopteble standards | oras

SOCIAL SURRCOY INGS

Visual amenity | Visoal amenity of the | Area nlready | This proposal Bridge will be in Proposal will blend
aren adjacent to the | built-up will conibute | *forest colours’ and | well with existing
project should not be negligibly to the | screening fress will | visual mnenity and
unduly affecied by overall visual be planted onvond | the EPA's objective
the proposzal wmenity of the ean be met

araa

Tahle D.2 Envirommental aspects and management

D.1.3.2 Envimmental ménagement commitments

All environmental management commitments will be consolidated in the EIA veport in a Jist
(usually in an Appendix). A commitment needs to contain most (if not all) of the following
elemnents lo bo auditable:

s who (e.g. Main Roads);
+  will do whai (e.g. prepare a plan, take action);

< why (lo meel an environmental objective);

where / how (detail the action and where it applies);
when (in which phase, ¢.g. before construction siarts);
to what standard (recognised standard or agency fo be sutisfied); and
on advice from (agency to be consulted).

" B & &

Examples of (he preferred format for typical commitments gre shown in Table D3,
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Wi ! What When plan Why How / Where Whose Evidence
Commitment prepewt Olifee Actlon Idv.i“ Stindant
Timing ~ Compliance
consulted eriteria
1. The befary lo protect the abundancs, by limiting an sdvice of | similarity
Proponent congtruclion | speciss diversily, geographic | construction to | Depariment | rating of
willdevelop | commences | distribution and peoductivity | 10 ha of Reserve | of rehabilitnted
and of the vegetation community | 34587 and Conservation | area consislent
implement a types 3b and 20b (fig 1.1, rehabilifating the | and Land with vegelation
rehubiliteiion Envirommantal Management | sren Minngement | commgnity
plan Plan) - types 3b and
20b.
2. The before the | to minimise dust generation | by meaaures preparation | 1000mg/m3/1
Proponent lart of and imypect on nearby land | such as watering | of theplan | br avernge
will prepare | consiruction | swners roads and on advice of | (BPA Dust
and monitoring wind | EPA. Conltro}
implement a dircction Criteria)
dust control
plan

Table D,3 Smmmary of proponent’s commitmonts (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 description will be provided of the public participation and consultation activitics
underirken by Main Roads, 1t will describe the activities undertaken, the dates, the groups /
individuals involved and the objectives of the activitics, Cross-reference will be mads with
the description of environmental management of the aspects, which will clearly indicate how
community conoerns have been addressed.

D.1.34  Other information

Additional deteil and description of the proposal, if provided, will go in a separate section.

MAIN ROADS Westen Ausimlls
Supp Cuidonse on EIA Koy | aJue

lerentiry Cuidlanee an TIA

001 Rev 1 311005

Page 24 of 28




Form 4707/002/01

Appendix B
Chiecklisl - 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
Yos No

Alr quality
Duat

Fauna

Vegetation ~ threatened species and communilies
Vegetation - clearing

Vegetation — dieback and other diseeses or pathogens

Vegetation — weeds

Buropean culiural heritage

Surface waters / drainage (walsrcourses, erosion,
slormwaler, disposal, water quality, salinity)

' Publig drinking water source zreas

Groundwater

Wetlands
Noise and vibralion

Visual impacis i
Public safety and risk
Contaminated sites

Uss of hazardous substances

Reserves and conservalion argas

Others....
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Appendix F

Form 6707/003/02

Checldist - Review of an EIA Report

This ¢hecklist is or use by Project Managers when reviewing a draft Enviconmental [mpact

Assessment report.

ElA Completed Comments
procesa Yes No
General Hems TG o e
| Risk assessment Bath IR M -
Cheeklist for review of environmental Both
ssues
Others.... L w
Swurvays Completed =
Biological flora survey Both =
Dicback survey Bath e e
Biological fauna survey Both =
| Cultural heritage survey Both | — I
Maise survey and modelling Both _
Wetland lNeld assessment Bath
Contaminated site assessiment Both _
| Air quality modelling Refemal N —
Others.... 1 B
Specifie report items SR [ R N
Docnmentation associated will liaison with Both
key ngencies and comunninity stakeholders | 1 i
Approvals obtained Both
Descriplion of the proposal Bath
| Existing enviromment | Both SR — :
| Ten Clearing Principles Boih
Bavironmental aspects Both _ o
Environmental Managemeny 2oth ~ - . —
Environmental matmgement commitments Both ) e
_Public consuliztion Both ]
Approvals required Both - -
Others.... - o - o i o
Fignres
Locality plan N .. A
Site plan e PR = 1) !
Aerial photography of the proposal atea Both .
Map showing location of key Bath
envirenmental constraints S
Map showing locution of key Both
environmental management measures .
Others......
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ANNEXURE 4

Environmental Guideline: Revegetation Planning and Techniques

CPS 817/6

11 December 2014
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1. INTRODUCTION
1.1 Purposs

Main Roads Western Australia ("Main Roads") has a policy aim to “protect and enhance the
environmental values of road reserves”. In the process of oslablishing new roads and
upgrading exlsting roads, thore |3 often a need to undariake 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 Implamenting ravegetation within road
reserves and other areas for which Main Roads Is responsible. 1t Is designed to gulde
praject managers on the steps involved and Is intended to suppert, but not replaca, spaclalist
advice on revegetation projacts.

12 Scope

This documant addresses the following areas:

Definition of what revegetation Is and why It is necessary;

Kay lssues affecting tha pianning, implamentation and ultimate success of ravegetation
works;

Cutfine of the steps involved In projoct management of revegetalion works, and
Supporting technical Information about revegetation technigues.

The Guidaline malnly relates to the astablishment of native vegatation on roadsides and
other areas. Landscaping techniquas (ag transplanting, grassing and turf sstablishment,
irfigation) and the ongolng maintenance of existing roadside vegetatlon are not covered in
this Guidaline, Speclalist advice on landscaping works and engoing maintanance of
vegetation is evallable from Main Reads' Envirenment 8ranch,

1.3  Application
1.3.1 Wha should use this document?
Thosa Involved with tha planning and implementation of revegetation works, including, but

not limited to:

. Praject Managers;
- Environment Offlcars; and
. Asset and Conlract Monagers.

1.3.2 Responsibiilties

Project Managers are rosponsible for ensuiing that Main Roads' slatutory and corperate
obligations are mat with regard to completion and handover of revegetalion works for their
projects. :

Assel Managers and Malnlenance Contract Managers ara responsible for ensuring that
Main Roads’ siatulory and corporaie obligations are met with regard i the idenlification of
ravegetalion requirements and with the ongoing management of roadside vegetation.

1.3.3  Why should | usa this documant?

The use of this documen helps to manage corporale risk by providing guidance to:

- Ensure ravegelation works are plannsd and conductad lo an acceptabla siandard;
Minimise the risk of cost over-runs due to failure of revegetation works; and
«  Manage consullants and contraclors invalved in revegetation works.
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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, Seciion 4, to ensure compliance with
slatutory and corporate abligations.

. As needed, use the supporting tachnical Information, checkilsts and suggested
conlents for documentation given in the appendices.

1.3.5 Related documents

Documents to ba used In conjunction with this document include, but are not necessarlly
limited to:

s Main Roads Environimantal Policy Statement

Relatad Environmental Guldelines

o Maln Roads environimental guldsline Vegstallon Placemant within the Road Reserve
(Doc, Mo, 6707/022)

o Maln Roads environmental guideline Vegstation Control (in preparation).

Relatad Environmental Briafs i

. Main Roads environmenial brisf Project Revegetation Plan (in praperation).
B Main Roads environmental brief Revegelation Design (in preparation).
*  Main Roads environmental brlef Landscaps Deslgn (Doc. No. 6707/021).

Related Speclfications

+  Specification clauses that relete o revegetation works can be found within the followlng
Maln Roads’ Tender Document Process (TDP) standard contract spacifications:

= Clearing (301),

= Earthworks (302), .

»  Barrow pits (303) and

+«  Revegatation and landscaplng {304).

1.4  Contacts for more Information

Additional support and guldance on revegetation Is avallable from the reglonal Environment
Officer or from the Environman! Branch, Don Altken Centre.
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2, REVEGETATION
21 Whatls rav'ugntauon‘?

Vegetation (a plant cover of trees, shrubs, herba or grass) of some Lype occurs within the
road reserve across all regions of the state. This varles from forasts in tha South West lo the

scrublands and spinlifex grasslands of the pastoral reglons.

AGRICULTURAL ROADS

Figura 1 Typical sxamples of roadslde vegetation across the State Road Netwerk.

Revegetation refers to the re-astablishment ol a covar of vegslation suited 1o the location.
This usually means a cover of local native plants and nvolves regensration, direct sesding,
andlor planting methods. Definitions of tarms associated with revegetation are given In
saction 5.

Revegetallon Involves:

l:ln-!"l":. i E\.ﬁhﬁ" ! il 1 di “-‘vg‘l-!‘?éé%*-;j’ el ‘!'l
Praparation of finished soll : '
surfaces, eg by ripping or tilling the
soll surace and respreading sila
topsoll and chipped vegetation, to
assist regeneration o cesur
naturally,
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Regeneration af vagatation can occur through the seed existing within the sile topsoll if this
Is stripped and respread during the earthworks, or fram the seed that Is carded In the clearad
site vegetation that is chipped and respread over the soll.

It many locations, the additional
seeding and planting of
vegstation may be necessary

within the project area.

Seeding refers to the direct \ \: )

broadcast (by hand or machine) of " \

plant sead onto the prepared soil ° .
surface. =—-'—=-"”‘**’_ _""“"'. ""“**‘4‘"—*—

Planting refers to the placement
of nursery grown plants (In pots or
small tubes - "tubastock”) Into the
soll by hand or machine.

Landscaplng rafers to
revegetation or additlonal works
like grassing and irrigated planting
beds, feature paving etc
undertaken for functlonal and
amanity objectivas, for example at
key locatlons along urban roads
and town entries,
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2.2 Why Is revegetation necessary?

Establishing a vegetation cover helps to
prevent soll erosion by rainfall impact and
suface water flows,

Eslablishad vagstation help mainlain the
stabllity of the roadslde and road formation.

Roadwork project commitments may
include ravegetation to meet environmental
objectives or to masl ministerial conditions
of appraval for the project.

Roadslde vegetation provldes amenily for
road users and adjolning landholders.

23  Where does revegetation occur?

Revegelation Is an accepted part and practice of roadwork projects.
Revegetalion |s assoclated with the following areas:

Cleared areas within roadwork projects
{e.g. balisr slopes).
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Side tracks and access tracks. Borrow and spoil pits

Acqulred land adjolning road reserves.

I I \R e TR wh
¥ i

PR GRS ARG MY Tpeal AR
Urban roadsides and medians, Other designated areas (e.g. communily
or memorial roadside plantings).
Vacani gazetled road resenve,

Existing roadsides In agricullural and pastoral regions
(eqg with degraded remnant vegetation or abutting good quallty nalive vegetation).
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24  Whatls Involved In revegetation?

Effective revegetation practices help to accelerate the natural processes that occur following
tha clearing of vegetatad areas and soll disturbance,

Revegetation requires the prior establishmant of soll conditions sultable for plant growth
through effective managament of lopsoil and the control of weeds and other site factors,

All plants require water 1o establish and grow, For most locations this means that
revegetation, ke agricultural cropping, s depandent on the annual rainfall,

Extan! of works

Revegelation works may be limited to spreading site mulch (chipped vegetation clearad from
the site) to protect an exposed batter surface, or require extensive seading and planting.
Some projects (eg In urban areas) may requlre landscaping with irigated planting bads and

grassing.

The metheds and techniques used and the maragement approach will vary with the project
size, the timing of the works, the site location, and other speaifics of the site.

Management of the existing slte topsoll and preparation of the finishad soll surfece I the
accepted basic practice for revagetalion across the State, but (his Is often supplementad by
direct seeding and planting timed to occur with the seasanal rains.

Planning

Most Importantly, however, succassful revegelation requires some lavel of planning well in
advance of any physical activilles, Effective revegetation means |dentifying and responding
to the site constraints and project commitments. |l also Involves making the best usa of the
materials avallable on site by nol wasting the existing eoll and vegetation resources.

Some level of community consultation or involvament of stakeholders will often be
associated with revegetation works,

Section 3 discusses the key [ssues to consldar and factors for success In planning
ravegetation works. The key steps In the revegetation process are summarised balow.
= Sl abjective and budget for tha ravegetation.

s Prepare a site-specific plan.

= Manage the works (and establish the vegetalion),

s Handover the works for ongoing maintsnance,
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3. KEY ISSUES TO CONSIDER AND FACTORS FOR SUCCESS

Fallure of revegetation works Is ofien afiributed to extamaillties, such as Tack of raln', or
wlildiire. While these externalities may be factors, poor revegstation outcomeas can
somaetimas be lraced lo lack of planning and Inadequats [mplementation.

The main reasons for the fallure of revegetation works are assoclated with:

Lack of early planning for revagatation works I the project process,

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

Fallura to co-ordinala the revegetaton with the clearing and earthworks,

Inadequate pravision for soll preparalion and wead control,

Poor tirning of the revegetation works, and

No follow up care to establish the vegelation.

» & 8 &

This seclion discusses some of the key [aclors, which datarmine the success of a
revegatation program. These issues and others ars covared more fully in Appendix C
(Recommended Revegetation Methods and Technlques).

3.1  Setting objectives

The leval of trealment must be determined on a project-specific basis, Site lssuss are
defined In the site Revegetation Plan {see Section 4). As a minimum, revegetation should
achlave roadside stability and minimlse on-going maintenance. In certaln clrcumstances,
additional objectives may be relevant, as summarized In Appendix A (Roadsida Vegetation -
Management Objectivas).

For larger road projects that have been subject to statulory assessment by the
Environmental Proteclion Authority, specific objectives will be sel. Environmental
constraints may apply on plant species seleclion, ssed collection and propagation. The
Asset Manager may also set revegetation objectives. Goals and targels for revegetation
must be reallstlc for the location and praject.

In pastoral reglons basic topscll managemant and weed conlrol would ba the expecled
minimum lavel of treafment. In agricultural reglons soma level of seading and/or planting and
wead control would be the expectad minimum level of treatment. In urban areas a higher
standard of revegetation/landscaping Is the expected minimum |evel of lrealment.

Direat saeding or raganeration from topsoll Is the praferred approach for all reglons of the
state where re-sstablishment of ‘natural’ vegetation Is the objective. This may be
supplemented by some planting. Planting alone is not the preferred approach excapl to
achleve roadside stability and amenity objectives for example in urban areas.

Tha measura of the succass of the revagelation Is based on monltoring the campletion
criteria as defined in the project plan. Examplas of compiation criteria are provided in
Appendix G (Examples of Monltaring Programs for Revegelation Waorks),

3.2  Preparing budgets

Costs vary with the methods used and tha overall size of the project. Preject requirements
may vary In slze (from heclares to square metres), in the complexity of materials used and in
the number of plant species used.

As a gulde for large road projects {>3$50 M) ~ 3% of the total cost estimate may be
considerad reasonable, depending on the specific project location and project commitments.
In urban areas at least ~ 5% of the lotal cost estimale Is used for initial eslimating purposes
In smaller projects.
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Soma typleal costs for ravagetation projects from around Australia are glven, as benchmark
costs, in Appendlx D1 (Revagetation Projects - Banchmark Costs). They range from $2300
- $4200/ha for small areas Lo $800 - $2200/ha for large arsas. These costs, however, do not
include significant earthworks such as topsoll stripping and replacemant.

Historlcal costs for Main Roads' revegetation work are not currently avaliabla but anccdotal
Information suggests they are higher than thase values dus ta highar sita costs when
earthworks, formal monitoring and maintenance costs are considered.

A preliminary cost sslimate, based on the total area and the type of revegetation works, is
determined during the project planning stags. Appendix D2 provides a sample BIll of
Quantitfes for revegelalion works,

Lotal knowledge and experiance In the raglon must be used whera possibla to determine tha
minimum level of treatment and for astimating costs.

Rafer to Maln Roads’ Environment Branch for advice on estimaling costs for ravegelation
works.

33  Planning

Gnce the nead for revegelation work has been Identifled and a project objective sel {see
Appandix A), preliminary planning can be caried oul, The checklists shown In Appendix B
for site assassmeni should be used as a basis for prefiminary planning but other issues could

emerge.

The accepled approach for Main Roads' ravagetation works [s to accelsrale the natural
proceases that ocour following clearing of vegetation areas and soll disturbance. This means
that successiul revegetation projecis require careful planning, with the timing of particular
aclivities baing critical. Taking Into accounl the various activitles Involved In planning and
underlaking revegetation, an example timaline for a revegetation project Involving planting or
direct seading is glven In Flgure 2,

Prtlinrary phiniieg [ [ I
Sk sasessmrenl and detallod plaiieg | I
Seedieading pider
Sred ealbclion s mynied |
Prefmitmry wred controlas requbed
Sie pregeration, nuibhing and woed cortro| |
Seedigpheseg |
Vegelatio esinblshment period
Hardover }
Cngoby mahisons |

B 3 b 13 F. ] 18 5] A
Morrs

Flgurs 2 Suggested timeline of revegetation work involving seeding or planting —
planning, Implementation and subsequent monitering.

Note thal:

» Seed collection from sile may need to ba conducled over an exiended period as the
seads of different species mature at diferent times. In a year with poor ralnfall, seed sel
may be limited and collection may need to be conducted In the following year;

* Where seed other than that cecurdng on shte is required, seed colleclors may require
slanificant advance notlca In order to mest the specifications; and
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» Sevearal rounds of wead conlrol may be necessary lo adequately control the new growth
of weed specles (from the weed seeds existing in the soil) and reduce the competition on
slle far tha planting or seeding. Wesd conbral 1s mosl effective al parilcular timaes of the
year,

«  Whaers establishment of self-sustaining native vegstation Is the alm, planting ls used to
supplemant direct seeding. Planting alone does not achleva (he requirad divarsity of
specias and plant forms.

34  Timing of seeding or planting

Seeding or planting should cecur when the likellhood of survival and establishment |s
greatest. This would normally bs Immediately prior to or at the ‘break of season’ as shown In
Table 1. For example, in Jarrah forest rehablliiation after bauxite mining, the best results are
achieved when soil preparation and direct seeding both occur by April, with no cultivation
accurring after the break of season. If the earthworks ocaur later, the soll surface
disturbance may potentially kill eny germinating seeds present In the topsoll.

Late seading can reduce the amount of molsture avallable to garminating seeds and can
ultimately lead to fallure of seeding., Thera Is anecdotal evidence that seeding as the first
‘braak of season’ ralns oteur can be vary succasaful,

Ma[n Roadsa OPtlm&‘ TIm‘ﬁg
Region Seeding Planting

Qascoyne May in south of reglon; Navember-December | No planting without
| in north of reglon. irrlgation.

Goldflelds- April-May, Earller In south than In north. No planting without

Esperance Irdgation.

Great Aprll-May throughout region. Seeding during May-June,

Southain Septambar-Octaber within 30 km of the coast

can also be successful due to warm
temperatures and spring coastal showers,

Kimbariey Octobar-Dacember, prefarably Just befora rain. | No planting without
Irigation.
Metropolitan | April-June. ' May-July. .
Midwast April-May In 2outh of reglon; November- May-Juna in southern part
December In extrame north of ragion. of reglon onty.
Pltbara November-Dacesmber but preferably |ust before | No ﬁlanﬂng without
rain. Irrlgation.
South West April-June. May-June.
Wheatbseli May-June. June-July.
Morth | -
Wheatbalt April-June. May-June.
| South - | _
Table 1 Oplimal seeding and planting times for each Maln Roads raglon.

Planting should be conductad slightly laler than seading, when thera Is sufficient molsture in
the ground to sustaln the young plant but not so Iale thal there would be Insufficient moisiure
for esteblishment. In wet areas, seading and planting can be delayed to late spring.
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3.5 Reglonal differances

Climate Is an important dsterminant of the methods used across the state. Not only doss
climale determine the timing of activitias (sas section 3.4) bul It can also determine the
method used. Historically In the more arid areas, (1.e. where the rainfall varlability s
moderate to high) the most cost effsctive mathad has proven lo be topsoll management
along with some diract seeding and allowing natural regeneration to occur over ime.

Planting and seeding ls generally lIimited lo the Soullwes! corner of the Stale whare the
annual rainfall s rellable (see Figure 3) La. whara the reinfall variabliity is low to moderate,

Lapund
miBMn Meglnns
1. 2 Ve s lapln
minlalivydabiity
ROEK_EODE
IR oo 0 fie)
m ami -:-‘mpml_rmwhb
a1 D0 Mty
HEEE nat - 320 ot b sy
BSE) 1 < 1 200 prgry
BN 1o e fysiying
[ RLIRTE LML

|l e e i

ralnfall varlabiiity

Figure 3 Main Roads network and variabllity of annual rainfall
{derived from hiip:diway. bom.gov.auy).
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Whera the rainfall is very low or not reliable, then add/tional watering |s required for any
planting. Planting durlng the yaar, other than with the saasanal ralns, |s limited to locations
where lrrigation (from acheme water, bore or by tanker) Is avallable to establish the
vegetalian,

3.6  Site Implementation
3.6.1 Site preparation

Tha success of a revegetation program will hinge upon the correct preparation of the soll
conditions for seading or planting (see Appendix C, saction 2}, Advarse factors for plant
establishmant must bs recognisaed and the appropriate steps taken o ameliorate thair
effects. Examples of seed or planting bed preparafion include deep ripping lo alleviate soil
compaction and mounding to allaviate tha potential effects of waterlogging. In some cases
soll amandments (such as adding nutrlents) may be nacessary.

3.6.2 Weed control

Seading or planting of natlve plants in wesad-affected aroas, such as formaer agricultural land
and in urban areas, s unlikely to be successful without careful planning for weed control.
Competllion from waad species Is a major causa |n the fallure of ravagjetatlon prajects,

Weads once established In the soll may Inhibit the establishment of native plant species.
Successful weed control may require action at several stages of the project untll weed
numbers (a store of seed Is retalned In the topsoll) sro reduced to levels that aliow native
plant seedlings to grow and establish succesafully.

3.8.3 ° Seed and Planting

Any seed or seediings used In revegetation work should be of a known quallty, Thare are
steps that can be taken fo raduce the risk of obtainlng poor stock. These are discussed In
Appendlx C and Involve certiflcation of the visbility of sead and adhérence to cettaln industry
siandards for the production of seadiings.

There Is avidance that different seeding metnods can produce markedly different resulta,
Following consultation with Industry personnel and researchers, this appears fo be related fo
seed burial, with seed that Is burled loo desply unabls to sstablish. Small-sesded speclas
are at greater risk of loss through burlal than large-seaded specles. Excesslvo seed burlal
appears to oceur only with some machanical methods, with hand seeding producing
salisfactory resulis. | mechanical seeding is to ba used, advice should be obtained on this
aspect.

3.7  Vegetation establishment perlod

The revegetation works may only be partially successful In the firsl year, Replacemeant and
infill revegetation works may be required for unsuccassful areas within the projecl area.
Once the Iniffal seading and planting works have been completed, the new vegatation must
also be allowed lo establlsh and grow, It Is essentlal to allow for a vegetation eslablishment
period with adequate funding, fo ensure that follow up works (replacement or Infill) ars
identified and will occur In subsequent years.

Kay activities during the vegetation sslabllshment perlod include regular Inspeclion to
menitor the success of the revegetation, to assess nead for weed and pest control and to
assass the need for follow up revegetalion work. Inspaclion may highlight losses of
saadlings and, Indeed, soms losses are Inavitabla. Conlrol of site faclors such as past
infastatlons may be necessary. Raplacemant of seedlings or reseeding of bara araas can ba
undertaken in the following planting season. Losses of seedlings will be reduced If a weed-

M ROADS Wesham Agalmlia Ravapatation Flsnning ard Tedhniguas 150172
Rervagoiation Giideting,_Rev 0.doc §707/021 Hov 0 Z2D42004




free zone |s malntainad around tham. Conlrol of any dry or herbaceous weeds Is highly
daesirable as thay 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 Pariod of at least two summars, following the Practical
Completion of the works, Is essentlal to achieve the project eblectives, prlor to @ handover of
the revegetation works for ongoing routine roadside malntenance activities.

Contract arrangaments must be defined as part of the project planning, to cover the
asiablishment of the naw vegelation and any remedial works thal may become nacassary,

3.8  Provislon for remedial revegetation works

Ravagatétlon wark thal does not meet the expectsd standards at Final Completion will have
to ba redona.

For all projects, contractual arrangemant should ba In place to protect Main Roads’
Investmant. Generally, the application of retention monies Is not favoured, as it Is balleved
to be Inequitable due to the long lead-time of some projacts. The preferred option s a bank
guarantee (as a parformance bond), which aliows the principal lo ¢all upon some funds to
undartake remedial work If It Is necessary and whera the contracior Is unwilling or unable to
undariake the work. Howaver, this ls normally sat at only a small proportion of the cost of the
revagelation component of a project and would net cover calastrophic fallure where major
ramadial work wes necessary.

It Is recommended that the provision of a bank guarantes, frem 10% to full reinstatement
cosls of the revegetation works, be based on the Project Managar's assessment of the rlaks
associeted with the project.

39 Expertise

Like any road construction activities, the use of appropriate skills and advice is necassary.
This vill ensure the critical factors for the specific project are identified and considerad In the
planning, deslan and implameantation of the revegetation works, If sufficiant experilse Is not
avallable from within Main Roads, outside asslatance should be soughl. Local experlence Is
particularly valuable.

3.10 Handover of the revegelatlon works

Once the obleclives of the revegelation are achleved, It is imporiant that the handover, from
the Project Manager to the Asset Manager, Is formalised 1o ensure that an-going
malntenance activities occur. The site may also need to be monitored for a perlod alter the
handover of the contracl works o maet ministerial conditions of approval,

3.11 Ongolng malntenance of eslablished vegetation

In praclical terms the ongolng maintenance of eslablished roadside vegetation is limiled 1o
the clearing zone (along the roadway) end the malntenanca zone {along the road reserve
boundary). Refer ta figure A1, Appondix A.

Maintenance aclivitles outside these zones are limitad to seleclive noxious weed control, and
the removal of dead wood and vegetiation growlh that Is hazardous. Any inflll or replacement
plantings that are identified as necessary by the Asset Manager are undértaken as Minor
improvement Works. This may oceur within the regional Term Network Contract (TNC) or
via ihe use of landscape contractors.
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4, PROJECT MANAGEMENT OF REVEGETATION WORKS

4.1 Ganaral approeach

Revegelation works oceur a3 part of the projsct managemant process. To be cost effacllve.
ravaegetation must be based on:

= A project-spacific assessment of slle conditions, Issues and risk factors;
« Timely and appropriale decleion-making: and
* The use of appropriate skills and advice.

Tha detalls will vary between reglons and projects, bul the general approach to undertaking
revegetation works Involves the steps shown In Tabls 2,

Stage Key Points !- Referance
Pianning and Dapendent on size and complexity | App. A (objectives)
QRIS SR :f w;rka — - App. B (slie assessment)
eed to clearly ldentify objectiva(s)
and key factors App. G (technlguas)
Speciallst assistance may be App.D  (benchmark costs)
required App, E1-3 {documentation)
App, F (sead quantity
calculation worksheat)
Standard Gontract Spechications
Brief for revegetation plan.
Brief for revagatation deslgn,
Implamentation Corract iming and surveillance App. C (tachnlques)
assontial
Deaclslon suppert may be required |
Vegstation Monltor prograss and rectify App. C  (techniguas)
eslablishmant defects after Practical Complstion App. G (examples of
monitoring programs)
Handover . Handover to Include recommended | App. E4  (handover report)
mainienanca program
Table 2 General approach to project management of revegetatian works.

4.2 Procossas

Revegalation may occur as part of & standard roadwork's project, a design and construct
readwork's project or as stand-alone revegelation works not directly assoclated with any
roadwork projecl.  The key steps to ansure successiul outcomes In eash of tha thres project
management iypes are summarised as dlagrams and guidance notes in the following
sections:

= Section 4.3 - Process for stand alone revegetation works project (Flgure 4);

« Saclion 4.4 - Process lor revegetation warks within Design and Construct projects
(Figure 6Y; and

« Saclion 4.5 - Process for revegetation works within other roadworks projects

(Figure 6).
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4.3  Process for Stand Alone Ravegatation Works

STEPS IN PROJECT : Key documents/decislons for revegotation works
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Figure 4 Steps In recommended process for stand alone revegetation warks projoects.
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4.3.1 Projact proposal

The project proposal shall Include a conclse atatement of key information (e.g. nead/purpose
of the revagetation works, abjectives, budget and timeframe) to gain approval to proceed
with the works. The need for the works may be based on external pressures for
Impravemants (e.g. publlc complaints), the project approval condlilens, Maln Roads’
environmental policy objectives {refer to Corporate Objectives and Targets), or the Assel
Management planning process. Some |ava) of slte assessment is necassary, but the
requirements are not defined In dstall. An Environment Officer, Asset Management Officer
or the nominated Project Manager may prepare tha proposal or a consultant may be
engaged, if necessary, on an hourly basls (indicatlve cost < $2 000). In the absence of other
Information, a praliminary budget can ba detarmined using the most approprlate benchmark
costs gliven In Appandix D plus a 20% contingancy.

4.3.2 Project Plan

The project ptan shall Includs a Revegatalion Plan, which defines tha scope and extant of the
works; staging and the mathods to cost effectively dellver the works. An assessment of tha
site conditions Is necessary to define relevant site consiraints and opportunities. The level of
planning and dosumentation reguired for tha revegetalion |s dependent on the slze and
complexity of the works. The Revegetation Plan may be simply a clear statement of
obfectives in the project proposal and the use of Main Roads' standard speclfications or a
sland-alone assessment and raport prepared for the purpose.

Ideally, the Revegetation Plan should be prepared at least two years before the proposed
worka are 1o ba undertaken. An Environmant Officar, Asset Managament Officer or the
nominaled Project Manager may prepare lhe document. The Project Manager may sesk lo
engage a specialist cansullant (Indicative cost < $5000) to assess the site lssuss and
prepare the Ravagetation Plan. Refer o Maln Roads’ Environment Branch intranel web site
for & femplate of a plan brief. A brlef for tha detalled revegetation design may also be

prepared at this stage.

Procurement options may include a desigh and construct package, separate design and
construct cantracts or by direct Main Roads’ management of contractors, At this stage,
contract arrangements should be daclded to cover establishment of the new vegetation and
any remedial works. Options are discussed below In section 4,3.4. [Lis also critical to clarify
the handover process and ongolng malntenance for the slle revegetation works.

4,3.3 Design and Conlract Cocurnentation

Tha extent of the revegetatlon works shall be clearly deflned by a design and documentation
process prior o finalising the contracl documents. The delailed deslgn spechiles the
requirements to achieve the ravegetation objeciives and dafines complstion criterla. For
small projects the detalled requirements can be defined simply from the project plan (e.g.
SLK location, plan of area, specles lIst, and standard specification clauses stc). As lhe scale
and complexity of the revegetation works Increases, a stand-alone detalled slie assessment
and set of documents (drawings, specifications, design report) will be necessary. This stage
includes:

= A detalled site assassmant,

« The design process (dacision making on the speclfic site requirements and
ravegetation fechnigues to be used),

s+ Documentation of the works lo be underiaken in the contract (drawings and
specifications),

« A review of design documents (Enviranment Officer or Envirenment Branch can
provide supporl), and

= Tendar documeaniation.
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A spaclalist consultant may be engaged for the purposa, |1is crilical thal the consultant is
conversant with tha racommanded methods and technlques oltlined in Appendix C and can
demonstrata compalency in the design and documentatlon of ravegetation works, Refer fo
Main Roads’ Environment Branch infranot web site for a template of a design brief.

The documents will Include the drawings, spacifications and deslgn reports as per the brief
requiremenis. If the necessary expertise is not avallable within the contract management
team lo ravlew and evaluets the documents (at preliminary and final deslgn) then a
consultant Is engaged for the purposa. Tha specifications for the works shall be basad on
Main Roads' slandard spacifications.

Tha project manager must ensure that the revegetatlonflandscaping strategles are translated
Into deslgn declsions and decumentation for the warks. It Is recommendad that the same
consultant be also engaged to provide deslgn support and advics to the Superintandent
during the works.

4.34 Contrect Arrangemants

Contract arrangements shall cover the establishmant of the new vegetation and any remedial
works that may becoma necessary; to assure the projocl ohjectlives will be mel. The apeciiic
arrangements must be based on the Project Manager's assessment of the risks associaled
with the projact.

If the Project Manager decidas to Include a Vegstation Establishment Period as part of Lhe
Inltlal contract, then contractual arrangements [monitoring, Inspections and financlal
incentives) shall be in place to ensurs any raquired follow up works are undartaken prior to
the date of Final Complation,

I the Projact Manager decldas not to include a Vegetation Establishment Period as part of
the initlal revegelation contract, then a limited defects pariod of 13 waeks shall be nominated
to consolidate the Inltlal work prior 1o the date of Final Complation (along with deflnad
complstion ariteria and Inspeclions and financial Incentives). The establishment of the new
vageatalion may then be handlad as a separale minor worke conlract or undertaken via a
minor improvement works order to the reglonal TNC.

in some locatlons, covered under a delegation agreement with the Local Government
Authorlty (LGA), the vegetation ssiablishment may be included in the agresement for the
handover of the site to the LGA for ongolng maintenance.

435 Construction staga

The ravegetation works may contaln some or all of the following compuonents.

Seed collection and plant supply.
Clearing and stockpiling of vegetation.
Chipplng and re-spreading of vegetation.
Protection of ralained vegelation,

Weed contral.

Topsoll (shrip, slockpile and re-spread),
Erosion conirol and balier protection.
Soll preparation.

Seeading and planting,

Maintenance during coniract pariod.

Sead colleclion and plant supply must be arranged well In advance of any works 1o allow for
the necessary lead-time lo collect seed and/or propagate plants. An exception exists for
small-scale landscaping works using plants that are readily avallable commercially.
Survaillance Is essential for the cost effective implemantation of the warks te ensure that the
Contracter employs good industry practices. It s imporiant thal survelllance ocours at key
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points during the works as Identified In the standard speclilcations. Often site condilfons
raquire dacislon making by the Superintendent and axpert advice requirad on the
Irmplications of neceasary changes e.g. plant substitutions, weed conlrol measures, changas
lo spaclfied malerlals, The necessary sxperilse |s provided by the jocal knowledge and
axperlenca of the Maln Roads’ Reprasantalive or a consultant engaged for the purpose.

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

4.3.6 Vagetation Establiahment Perlod

All new vagetation requires a period of several years lo establish and grow. For example,
plant roots may dry out due to poor planting technique, due to lack of follow up rains or due
to physical damage. Fallure to establish the new vegetalion means a oss of the invesiment
made In the project. A minimum Vegatation Establishment Parlod of at [east two summers,
following the Practical Complation of the works, s recomimended for most projects,  Key
tasks may Include;

Weed contiol as necessary,

Raplacemant of falled planfing/seeding, and
in some cases watering by the contracior.
Limiting erosion of soll surlaces,

Limiting access to the areas of ravagstation.

& W o & @

During this period, the Contractor must underteke all necessary works to establish the
vagetallon as nominatad in tha contract spocifications. This Includes monitoring of tha
works.

An evaluation of the compleied works (compared to the contract completion criteria) must
“oceur prior lo the lssue of the Final Cerillcate of Complellon. Il the necessary expertiss Is
not avallable within the contract managemant team, a consultant should be engaged for the
purpose.
1t Is nok unusual for the current Superintendent's Reprasentative, Project Manager and othar
vantract staff to move onto other projects befors Final Completion of the works. 1tis
therafore imporiant to documant the status and progress of tha worke to allow continuity in
the administration of the contract revegstation works,

4.3.7 Handover

Prior to Final Gompletion it |s imporiant to document the completed works. This provides lhe
basls for the Asset Manager to sel the ongolng malntenance program. The Suparistendant's
Representative should prepare a final handover report or engage a consultant for the
purpose. This includes the contract documents, warranties and any cutstanding tasks lo be
compleled.

4.3.8 Ungoing Matnisnance

Following handoyer of the contract works, the Asset Manager will transfer the site for
ongolng malntanance as per the regionat TNC contract requirements. The handover of
relevani documenis should include a maintenance schedula for tha slie, based on the final
handover report and identify any outstanding or additional works to be completed. The Asset
Manager shall prepare the malmeneance schedule or engage a consultand for the purpose. |t
is also recommended that the Asset Manager Initiate & monitoring program for the site at this
lime to record the effectiveness of the revegelation warks and the nesad for any further
remedial works.
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4.4  Process for Deslgn and Construct Projscts
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The process followed for Design and Construct projects Is distingt In thie tarminology used
and the raquired documeantstion, the steps in the planning phase and the Conlraclor's
responsibllity for both dasign and construction of the works. Refer to Mafor Profects
Directorale for examples and templates. A summary of the requirad documentation is
summarised below as Table 3.

i Documoent — —_ Timing

lp..?ndscapa & Revegetalion Stralegy | Requasl for Proposals stage
an

Lendscape & Ravegstation Project dagion stage
Managsment Plan
Landscape monitoring program Defacts Corraction Perlod
reports e
Landscape works hand-over report | Handlover/Closs out stage

Tabla 3. Major Prolect Dirgctorate - Londscaplng and ravegefation documeniaiion summary,

4.4.1 Project proposal

The project charter shall Identify the need, scope, exlent and praliminary estimate for
revegetation and landscaping works In the project. All rélevant projact commitments related
to revagetation of the projedt area, as docurnented in the project Environmaental Assassment
and Approval Procass (EAAP), are Includad as well s any concept plan{s). Referfo

Major Projects Direclorsle for more deiails on the conlenl.

4.4.2 Requast for Proposal

Technical criteria and requirements for the revegetation/landscaping works form part of the
Request for Proposal documants provided to the tenderers. This Includes revegetation
objectives, completion citerta and genaral and speciflc requiraments.

A Landscape & Revegetation Stralagy Flan is preparad by the Contraclor (as tenderer)
during the Request for Proposals stage In response to the Technlcal eriterda and
raquirements and submitted as part of the tender,

4.4.3 Prolect Dead

Once tha successful tender s accepted the Landscaps & Revegotation Slrategy Plan forms
part of the Project Deed. The plan defines the site-spacific strategies that the contractor will
employ to design and construct the revegetalion/landscaping works to achleve the
ravegelation objectives and completion criteria for the project. The strategy must ba more
than a ganeral statement of inlent. An assessment of the site conditions Is necassary to
dafine relavant site constraints and opportunities. Tha actions proposed must be site
specific, realistic and relats 1o the timing of the works. This provides some quality
assurance for the Maln Roads’ Representative and a basls for any independent review. |
the necessary expertise is not avallable within the contract management team to review and
evaluals the revegetafion/ landscaping strategy plan, then a consultant is engaged for the

purpose.
4.4.4 Design Documentation

The contracior must ensure that the revegatation/landscaping sirategles are iranslatad into
design decisions and documentation for the works. At the design and documentation stage
the Contractor is required to prepare & Landscape & Revegelation Management Plan,

The set of documenls are to epecily the revegetation works In detall and advise how the
Contractor will manago tha sfte works to achlave the revegetation objectives and complstion
criteria for the project.
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The document set includes the drawings, specifications and deslgn repors as per the
contract reguiramants, If the necessary exparlise (s not avallable within the cantract
management team 1o review and evaluate tha documents (at preliminary and final design)
then a consuitant Is engaged for the purpose.

Key decislons regarding the sitea management of the works have major implications for the
effectiveness and success of the revegetation. Intagration of the revagetation into the
relevant design and speclfications of the road, bridge and cther componsants of the works s
Impariant lo increase the llkely success during he consiruction stage,

44.5 Construction stage

The revegetation/landscaping warks will contaln some or all of the fallowing companants:

Sead colleclion and plant supply.
Clearing and stockplling of vegetation.
Chipping and re-spreading of vegetalion,
Protection of retained vegetation.

Wead control.

Topsall (strp, stockpile and re-spread),
Eroslon contral and batler protectian,
Soll praparation.

Seeding and Planting, and

Maintenance during contract periad,

Sead collection and plant supply must be arrangaed well In advance of any works 1o allow far
the necessary lsad-ime to collect sead (at the appropriate time of vear) and or propagate
plants. An exception exists for small-scale [andscaping works using plent materials that are
raadlly avaliable commercially.

The Project Manager may daclde (basad on tha ravagelallon sirategy) to undertake seed
collaction separately and prior o the main contract. Issues relate to storage and processing
of the seed materlal. Transplaniing or relocation of selected plant species on site may also
form part of the Initial works arranged by the Project Manager. If the nacessary axpertlss la
net avallable within the project management team, a consultant Is engaged for the purposs,

- @ w8 N W

Surveillanca js essaenilal for tha cost effective implamentation of the works lo ensurs thal the
Contractor amploys good Industry practices. L1z important that survelilanca oceurs al key
polnts during the works as idenlifled in the standard specifications, Often site conditions
require decislon making by the Superinitendent and axpart advice |s required on the
Implications of necessary changes, eg plant substitutions, weed control measures, and
changes to specified malerlals.

The necessary expertise is provided by the local knowledge and exparience of the

Main Roads’ Representative, Survelllance Officers, or the regional Maln Roads' Environment
Officer. A consultani{s) Is engaged for the purpose if the expertise Is not available within the
conlract management team.

Contract arrangoments must be enforced o ensure compllance and achieve value for
Main Roads’ Investment in revegetation.

446 Vegstation Establishmant Perlod

All new yegetation requires an establishment period lo achleve the defined completion
criterla. A Vegetation Establiahment Pericd of at least three years following the Practical
Complation of the works is recomimended for most Design and Construc] projects.

MAIN ROADE Wostern Ausirolia Revegatalion Planning ane Techalques HAT2
Revagetlion Guldelse_Roy 0.¢on &70TI31 RavD 2200472004




Buring the Vegetallon Establishment Period the Contraclor must undartake all necessary
waorks to astablish the vegetation as nominatad In the spacifications, This Includes
monltoring of the works by the Contractar. Monitoring rapors prapared by the conlraclos
provide some quallty assurance for the Superintendent and a basis for any Indepsndent
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.
It is therelore Important to documant the stalus and progress of the works to allow continuity
In the administration of tha contract revagalation works,

4,47 Handover

Prior ta Final Complation 1t s Important lo document the completed works, This provides the
basis for the Asset Manager 1o set the ongolng malntenance program. A final handover
raport should be prepared by the Main Roads' Represantative or consultant engaged for the
purpose. This Includes the contract documents, warranties and any oulstanding tasks to be
complated.

4.4.8 Ongoing Malntenance

Following handovar of the sita works, the Asset Manager will ransfer on-going malntenance
of the site to the ragional Mainienrancs Program as per lhe TNC contract raquirements. Any
ouistanding works or additianal works must be identified In the handover of retevant
dosuments. The Assel Manager should prepare the maintenanca schedule for the site or
angage a consultani for the purpose. The maintanance schadula Is basad on the final
handover repor. :

it Is racommendad that tha Assat Manager, Inltisle a monltoring program for the site at this
tims, to racord the effectiveness of the works and the need for any further remadlal works,
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4.5 Process for Standard Roadwerk Projects
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4.5.1 Project proposal

The project proposal shall idenlify the nead, scope, extent and preliminary estimata for
revegetation and landscaping works In the projecl. All relevant project commltments related
to revegetation of the project area (as documented In the project Environmental Assegsment)
is inciuded as well as any concept plans. Other issues will include stakeholder consultation,
TNC handover and maintenance. Some lavel of site assessment Is necessary, but the
requiremants are not deflnad In detall. The nominated Project Manager (with advice [rom the
regional Environment Officer as required) prepares the proposal. A consuitant, If necessary,
may be engaged on an hourdy basis o prepare the proposal (indicative cost < $2 000). In the
absenaca of other Infarmation, a preliminary budget can be determinad using the most
appropriate banchmark costs given In Appandix D plus & 20% contingancy.

4.5.2 Project Plan

The project plan shall include a Revegalallon Plan, which defines the scope and extent of the
works; staging and methods to cost effactively deliver the works. An assessment of the slte
conditions Is necessary to deflne relevant site constraints and opporiunities. The level of
planning and documentation.required for the ravegetation Is dependent on the size and
complexdly of the works. The Revegelallon Plan may be simply a clear statement of
objectivas In the project proposal and the use of Maln Roads' standard specifications or a
stand-alone asseasment and report prepered for the pumpose.

Ideally, the Ravegetation Plan should be prapared at least two years hefere the propesed
works are to be undertaken: An Environmant Offficer, Assat Managemenrt Officer or the
nominated Project Manager may prepare the document. The Project Manager may seek to
engage a speclalist consultant (indicallva cost < §5 000) to gssess the siie issuas and
prepare the Revegetation Plan. Refer fo Main Roads’ Environment Branch intranet wob site
for a tamplate of a plan brisf. A brlef for the detallsd revegetation design may also be
prepared at this slage.

The Revegetation Plan must Include provision for appropriate measures lo slabjlise batiers
and sxposed soll surfaces, If thers [s likely to bs a transition period (more than two manths)
at the enhd of the earthworks bafore the seading or planting can cocur. Control of the on-site
surface drainage is Important to minimise polentlal erosion (eg due to rainstorms).

Procuramant of the revegetation works shall be completad as a separable potion of the maln
works contract or as a separate stand-alone contract.  The preferred oplion is dependant on
the specific raquiremants for the project, the expectad timing for tha complstion of the
earthworks and the capability of the main conlract lenderers. |t Is oflen practical o complele
the seading and planling (if requirad) as a separale stand-alone contract.

Al thls stage, contract arrangements should be decided to cover astabllshmant of the naw
vegelalion and any remedial works. Optlons ara discussed bslow in section 4,5.4. Itis also
critical to clarify the handovar process and ongoing malntenance for the gile revagetation
wOrks.

4.5.3 Deasign Documentation

The extent of the revegatation works shall be clearly defined by a design and documentation
- process prior to finallsing the contract documenis. The detalled deslgn specifies the
requiretnents to achleve the revegetation objuctives and defines completion criteria for the
works.

For small projects the detailed requiremeants can be deflned simply from the alte revegstation
plan (e.g. SLK localion, plan of area, spacies lisf, end siandard speclification clauses elc).
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As lhe scale and complexity of Ine revegetation works Increases a stand alone detailed site
assassment and sat of documents (drawings, spaciilcations, design report) will be
necessary. This stage Includes:

+  Adelalled sile assessment.

« The deslign process (decision making on the spacific site requirements and
revagetation lechniques lo be used).

¢ Documentation of the works io ba undeniaken in the contracl (drawlngs and
spacifications). .

+ A review of deslan documents (Environment Officer or Environment Branch will
provide supporl).

«  Tender documentation.

A spacialiet consultant may be engaged for the purpose. Refer to Main Roads' Enviranment
Branch iniranet site for a templale of & design brisf. The specifications for the works shall be
based on Maln Roads' standard specificallons.

The documents will Include drawings, specifications and design reports as per the contract
requirements. If the necessary experiise is not avallable within the contract management
team to revlew and evaluate the documents (at preliminary and final design) then a
consullant is engaged for the purpose. The project manager must ensure that the
ravegealalion/landscaping stralagles are translated into design decisions and documentation
for tha works.

Key declsions regarding the site management of the works have major implications for the
effactiveness and succass of the ravegetation. Infegration of the revegetation into the
relevant design and specifications of the road, bridge and other components of the works [s
impartant to incraase the llkely succase 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 Superdntendent during the works,

4.5.4 Contract Arrangements

Conlract anrangaments shall cover the sstablishment of the new vegetation and any remadial
works that may become necessary 1o assure the project objectives will be met. The specific
arangements must ba basad an the Project Manager's assessment of Lhe risks assoclatad
with the project.

if the Project Managar decides to Include a Vegetation Establishment Period as part of the
initial contract, then contractual arrangements (monlloring, inspections and financial
Incentives) shall ba In placs to ensure any required follow up works are underiaken prior to
ths date of Final Complation.

If the Praject Manager dedldes not to Include a Vegetation Establishment Perlod as par of
the Initial revagetation contract, then a limited delects period of 13 weeks shall be nominated
to consalidata tha Inltial work prlor to the dale of Final Complstion (along wilh defined
completion critarla and Inapections and financlal Incentives). The establishment of the new
vegetation may then ba handled as a separate minor works contract or undertaken via 2
minor impravement works order o the regional THC.

In some locations, covared under o delegation agraement with the Local Government
Authority {LGA), the vegetation establishment may be Included In the agraamant for the
handover of the site to the LGA for ongolng malntenance.
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455 Construction stags

The main roadworks coniract will contaln some or all of lhe folowing companents.

Clearing and stockpiling of vegetlation
Chipplng and re-spreading of vegetation.
Protection of retalned vegetation.

Wead control.

Topsall (sirlp, stockpile and raspraad),
Erosion control and batter protection,
Soll preparation, and

Malntenance durlng contract parlod,

The saparable portion of the contract (revegsltation) wilt contaln some or all of the following:

“ & & & o * B8 @

Sead collaction and plant supply.
Protaction of retainad vegetation.
Weed control,

Soll preparailon,

Seading and planfing, and
Malntenanca during the contract periad.

Seed collection and plant supply must be arranged well In advance of any works ta allow for
tha necesaary lead-time to ¢ollect seed and or propagate plants. An exception exists for
small-scale works landscaping works uslng plant materials that ere readlly avallable
commercially. The Project Manager may declde (based on the site revegetation plan) to
undertake the seed collection and plant supply separataly and prior to the main contract,
Issues relate to storage and processing of the sead material, Transplanting or relocation of
selected plant specles on site may also form part of the Initial works armanged by the Project
Manager.

If the nacessary expertise Is not avallable within the project managemant leam, a consultant
Is engaged for the purpose.

Survalilance is essential for the cost effactive implamantation of the works to ensure that the
Contractor employs good industry practices. it is important that survelllance occurs at key
polnts during the works as identified In the standard specifications. Often slte conditions
require declsion making by the Superintendent and expert advice required on the
implications of necassary changes e.g. plant substitutions, weed control measures or
changes to specified materials. The necessary expsrtise Is pravidad by the |ocal knowledge
and experience of the Superintendent’s Representative, Survelllance Offlcers, Main Roads’
regional Environment Officer, or a consultant engaged for the purpose.

Contract requiremants must be enforced to ensure compllance and previde value for
Main Roads’ Invastment In revegstation.

458 Vegetation Establishment Period

All new vegatation requires a perlod of several years to esiablish and grow. For exampls,
plant roots may dry out due to poor planting tachnique, lack of follow up rains or physical
damage. Fallure to establish the new vegetation means a loss of the Investment In the
projact. A minimum Vegetation Establishment Period of at least two summers, following the
Praclical Completion of the works, Is recommended for most projects. Key lasks may
Include;

Weed conlyol as necessary.

Replacement of failed planting/seeding.

In some cases watering by the contractor.
Lirniting eroslon of soll surfaces.

Limiting access to the areas of revegetation.

. & ®* @ 9
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During this peried the Contraotor must undertake all necessary works to eslablish the
vegetalion as nominated in the contract specifications. This includes monitoring of the
works.

An evaluation of tha cormnplated works (compared Lo the contract completion criteria) muat
oecur prior to the issue of the Final Cerlificate of Completion. If the necessary expertise Is
not avallable within the conlract a consultant should be engaged for the purpose.

It Is not unueual for the current Suparintendent's Representative, Project Manager and other
contract staff to move onto other projects before Final Complation of the works. Itls
therefore important to document the status and progress of the works to allow continuity In
the admin/strallon of the contract works.

45,7 Handovar

Priar 1o Final Completion R Is Important (o document the completad works. This provides the
basis for tha Asset Manager to set the ongoing malntsnance program. A final handover
raport should be prepared by tha Superintendent's Representative or consultant engaged for
the purpose. This includes the contract documents, warranties and any outstanding tasks to
be complated. Appendix E4 provides a lable of headings as an example.

458 Ongolng Maintenance

Following handover of the confract works, the Assel Manager will transfar the site for

ongoing maintenance as per the reglonal TNC confract requirements. The handover of
relevant documents should include a maintenance schadule for the slte, based on the final
handover reporl and identify any oulsianding or additional works to ba completad, The Assel
Manager shall prepare the maintenance schadule or engage a consultant for the purpose.

It is also recomimendad that the Asset Managsr Iniliate a monltoring program for the site al
this lime to record the effectivenass of the revegelation works and the need for any further
ramadial works.
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5. DEFINITION OF TERMS

Revagelation refers to the re-establishment of a cover of vegatation suited to the lacation.
This usually means a cover of local native plants and involves regenaration, direcl seeding,
and/or planting methods,

Rshabliltation reters lo sarthworks assoclated with revegetation work and Includes removal
and replacemant of topsoll. In this documant, the term 'revegelation’ Is used te cover both
the astablishment of vegetation and the precading physical processas.

Regeneratfon describas siluations where vegatallon can be esiabilshed from in sfi sead
banks contalned within either topsoll or sead-bearing mulch. Regeneration is a ravegstation
technique that can be used in lsolation or with other tachnlques. If used in Isolation, it [a
usually In he more remole areas whara cther methods may not be sultable.

Landsgaping refers to the eslablishmant of special roadside (reaiments to meet functional or
aesthetle objactives, which may Include native or non-native vegetation (Including grass tur)
as well as other surface treatments or buiit elements. In most cases, this vegetation will be
Irrigated and will have establishmant and maintanance raquirements {&.g. mowing and
pruning) well ebove those assoclated with most roadsides, Landscaping ls generally limited
lo urban areas. This guideline does not cover landscaping per s,

Resloration refers to the rsturn of an area to a state thal Is, In form and composition, as
simllar as practicable 1o lis pristine condition. It Is not covered in this Guideline and speclallst
advice would be required where restoration Is an objeclive.

Direct seading Is a method of re-establishing vegetation through the esiablishment of a seed
bad and the Introductlon of seads of the desired specles, Seeding can be elther by
machanical maans using agricullural equipment or by hand. It Is used In many pars of the
State as a means of astablishing a wida range of spedles.

Planting refers to the re-establishmant of vegelation by creating favourable soli conditions
and planting seedlings of the deslred spacies. I\ may or may not involva Irdgation. Without
Irrigation, it is used only in those areas where there Is sufficlant rellabla rainfall and whare an
outcems Is requlred that cannot be achleved by other means. The required ocutcome may
relate to particular visual oblectives, or may Invelve tha establishment of specles for which
sufficient seed for direct seading is nof readily avallable,
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~ Objectlve |

APPENDIX A

Roadslde Yagetation -~ Management Objectives

Applicabllity |

Commenis

Roadside
stability and
maintenance
minimisation.

and
blodiverslty.

| Conservation |

All roadsides,

Whare local
consarvation vaiues
are high {eg
roadsldes shutting
conservation
rasemves).

Established vegetation helps to maintaln the stability of
the roadside and road formation. The vegetation
cover helps to pravent soll eroslon by ralnfall impact
and surfacs water flows, Roadside vegetation should
meet Malnh Roads' reguirements In respect of |ateral
clearances and other requirements (see Flgure A1 and
refer to Main Roads' environmental guideline
Vegetatlon Placement Within the Road Reseive (Doc.
No. 6707/022), Roadside vegptation should be similar
in structurs and content to comparable naturally
occuing vegatation in the local area. Exceplions
occur In urban areas, where non-native species can be
usad for partleular purposes. Vegatation cover should
ba such thet It discourages the establishment of
weads, which In turn, reduces cosis assoclated with
the verge maintenancs,

Roadsldes can play an Important role In conssrving
local biodiveralty values. There are numerous
Instances whare rare natlve flora ocours within the
foad reserve. Roadsidas can also act as cordidors for
wildiife, espedially In areas whera tha surrounding
lands are substantially cleared. In particular, they can
provide a cornnection with otherwise Isolated reserves.
Whers roadslde vagetation has e high conservallon
value, preject approval conditions may require
revegetatlon as offsets for vegetation clearlng,
Revegetation, In these [nstances, should be as similar
as possible In structura and content to axisting looal
naiive vegeiation.

"Amenily end
aasthelics

Caas-by-casa
whera particular
raadside vegatation
is deemed
Important for
amenily or
aasthatlc reasons
(eg wban medians,
town entries).

The roadside should meet reasonable community
axpactations related to local amenity and aesthelics.
This may Include landscaping of the median and
roadside, and screening of adjolning areas for visual
and nolse reasons. Conversely, this may Include
instancas where revegetation excludas lrees and Lall
shrubs to allow deskable views bayond the road
raserve. Many roada are also promoted for tourism
purposes (eg designated tourist drives).

Other
puUrposes

Case-by-case
basis.

Whara revegetation of land outslde the road rasarve |s
required, e.g. borrow plts, objectives may be sat in
consultaflon with the landholdar and, In agricultural
areas, could Inciude establizhment of commarcial
crops or even seed banks for future revegetation work.
Similarly, other authorltles and organizations with en
interest in the land, including the Departments of
Conservation and Land Management and Agriculture,
TransWA, Local Government Authorilles, Catchmont
Groups, and Land Conservation District Committees
{LCDCs) may seek Input Into the desired ravegetation
objectives.
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APPENDIX B

. Appendlx Bi
Annoiated Checklist for Site Assessment

Physical and chemlcal parametars

Parameter Datalls Comments
Sall type May range from clays to sands, with
savaral types potentially occurring within
a project area. Gonslder the llkely banelit
of soll amendments such as gypsum In
ciay solls or lime In acidic soils. Check if
the need for soll amendments. Check
the potential for the rause of materials,
‘ Including spoll, In the revegetation wark. - ]
Soll depth Solls may be duplex or contain a
hardpan that can affect the
astablishment and survival of plants. )
Soil chemical | Considar soll acldity/alkalinity, salinity
and nutrient | and malor nutrients such as nitrogen and
status | phosphorus. ‘ = - -
S0il Consider compaction and road base
compaction under medien strips which may not aflow
root penslration. B
Soil Chack for presence of any chemlcal or
contamination | industrial contamination that may reguire
removal or In-situ freatment before
| successful revegsetation can occur,
Groundwater | Consider depih and quallty of
quality end groundwater, which can be an Important
lavela determinant of revegatation success.
Consider seasonal changes (e.0.
waterlogging in winter, or occurrence of
perched water tables) and longer term
trends (e.g. rising water tables In areas
(L affected by diyland salinity).
Pravalling Conslder potential impaots of wind, such
winds as sandblasting, on establishing
| seediings.
Likely traffic | Conslder kely or poteniial frafflc impacts
impacis - for example, median slrips on high
speed heavy haulage routes are ofien
exposzed fo wind from trugke.
Likaly off-sita | Consider potantial for wind and water
aroslon eraslon from adjacent agdcullural or
B other land. S
Site drainage | Consider whather the areas o be
revegetated are water-shedding or
water-accumuleting. = i
Climate Cansider average temperature and
rainfall patterns for likely signiflcant
- impacls on revegelation program.
Other Prasence of oulcropping rocks, stumps
and other slte characteristics likely to
o affact earlhworks.
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Biological parameters

presarvation of any existing native vegetation
where realignments are balng considerad.
Take note of any unusual local varietlas of
plants for which lecally collected seed should
be usad. Saml-quantitative data on numbers of
plants per unit area will asslst with deslgning

Parameter | __Detalls | Comments
Existing flora | Consider the condition and contont of any
and axisting vegetation. |tis particularly Important,
vagetation through carelul planning, to optimise the

ravegetalion programs. —
Existenca of | Thesa Include Declared Rare Flora (DRF),
any Priarity Flora and Threatsned Ecological
Threatened Communlties (TEC's) and are common in some
Flora regions. Work underiakan should protect and
i enhance these populations and communities,
Deslrable Consider which speclas shouid be Included in
species any diract seedling or planting work proposed.

Specles selaction should consider the objective
of the work (see Appendlx A) and practical
conslderations such as tha avallabllity of sead. |

Weed status | Consider exlsling weed status, espaclaily the
presence of Declared Plants and those weeds
that are going fo serlously Impact remaining
nallve vegelation and ravegatation efforts.
Eslimate the iikaly waad seed bank In topsoll
and determine whether waed emergence will
requlre control. Be aware that some weads
may not ha evident al certain times of tha year
but are still presant. If control Is required and
the weed sead bank is significant, consider
whathar uc:alph? Is & batler control option than
harbicide control. Also conalder the likelihood
_____ of Invaslon of weeds from adjoining land.

Pest status Consider the likely prassurs on establishing
vegetation from Insect and vertebrate pests and
what control mechanlams may ba necessary
throughout the revegetation project.

Conservatlon | Ensure revegetation work complements, in both
value of form and function, nearby or adjacent land of
adjoining land | conservation value. It is particularly important
whan considering speclas sslection and seed

source.
Significant | identify any exisling objects, such as Irees,
lrans which are of historical or habitat slgnlficance

(2.g. trans with nasting hollows present) and
ansure revegelation work complements the
trees. Alsa, ldentlfy any trees of spacial
significance e.g. grasstrees, that could be
salvaged ahead of clearing for transplantation
I to ravegetated sites.

Likely diaback | Conslder the likely status of the scll with
status respect to dieback dissase and conslder what,
if any, pracautions with topsoll managament or
specias selection might ba required.
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Other parameters

| Parameter

Detalls

Eomnlﬁfg_

Land status

Congider the status of the area io be
revagetated and any fuluire maintenance
requirements, For example, revegatalion
of borrow pits may be purpose-spacific
and entall fulura management by a
private landholder. Cheak width of road
rasarne,

Local land use

Consider local land uses (e.g.
agricultural, watar catchment arag) and
how they may Impact tha astabllshmant
and future management of the vegetation,

Acquisitions
requirad

| For revegetation work to be effectiva It

may need to be precaded by acqulsitlon

Site
Infrastruciure

of adjoining land.

Identify services eg power lines
{overhead or buried), and other
underground servicas that could be
affected by earthworks.

Herltaga
values

Consider any Aboriginal or European
heritage values thal may be affectad by
the revegetation work.

Views and
ylsias

Consldar any parlcular views or vistas
that the road may have and take Into
account when planning revegstafion work
to ensura that outstanding views or vislas
are enhanced and not screansd.

Consuliation
and
community
Involvament

Conslider the value of conducling
consultation about the proposed
ravegetation projoct and taking Into
account communlty opinion. Consultation
could Include local authoritles and othar
retevant land managers, such as the
Department of Conservation and Land
Management. Consider opporiunities for
community Involvement and / or
infegraiion of the project with plans
developed by local landcare groups or
other Interested paties (while malntaining
Main Roads’' own objeciives),

Main Roads
guidelines

Refer fo guldelines that diciate
paramelers such as sothacks and
sightlines. identify areas not to ba
revegatated 6.g. around bridge
abuiments.

Landscaping

Identify need for any additional
landscaping works e.g. grassing.

[ Trrigation

Cansider ayallabllity of water sources if
irrigation is likely lo ba a requirement,
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Appendix B2
Chacklist for Site Assessmant

FPhysical and chemice! paramelers

o e o T ) e e

Soil type

Soll depth

Soll chemical and nuirient status
Soil compaction

Soll contamnination
Groundwalaer quality and lsvels
Prevailing winds

Likely trafilc Impacts

Likely off-slte erosion

Slte dralnage

Climate

Other

Biological paramaters

O
tl

ooacono

Exiating flora and vegstation
Existence of any Threatenad Flora
Deslrable spacles

Weed status

Pest status

Conservellon value of adloining land
Slgnificant trass

Likely disback status

Other paramelers

cdoooooooann

Land status

Local land use

Acquisitions reguired

Shte Infrastruclyre

Herltage values

Views and vistas

Consultation and community involvement
Main Roads guldelines

Landscaping

Irfigation
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APPENDIX G
RECOMMENDED REVEGETATION METHODS AND TECHNIQUES
C.1 KEYREVEGETATION METHODS

C.1.1 Regeneration from topsoll

In some Instances, establishment of a safisfactory revegstation outcome can be achleved
through management of existing seed banks or the use of seed banks contained within
topsoll ‘grafted’ from elsawhere, In sity seed banks can be used where the topsoll Is largely
intact and weed seed numbers are low. Regenaration can be encouraged by scarlfication of
the soll, This method may be partlcularly sultable for very small areas.

Where rageneratian from existing topsocll alone will be inadequate, there may be the
opportunity to apply a fresh topsell contalning saed of target plant specles. WIlhin reason,
topsoll can ba spread more thinly whan reapplied to cover a largar area than originally
siripped.

‘Be aware of the potential for dieback Infection when handiing solls (see saction C.2.10).

C.1.2 Regeneratlon from sesd-bsaring mulch

Where vagatation has been strippad and mulched, the retumned matetial can be an Important
source of seed and organic malerlal. If clearad vegatation Is to be used as a scurce of ssed,
it must be mulchead Immediately. Only those spacies that carry thalr ssed In the canopy
(bradysporous speclas) can ba re-estabilshed in this manner.

Laylng of frashly-cut brush (‘brushing’) can be used to Introduce bradysparous species
without mulching. Tha sand mining Industry has abtained good results with this method. Itis
nat the same as brushwood layering where stems are encouraged to take roct. Weslern
Australian species ara not ameanable o layaring.

Cautlon should be taken when collected or applying mulch to ensure weeds are excluded.

C.1.3 Diract soeding

Direct seeding invelvas distributing seed direclly onto sltes thal have been sultably prepared
to encourage germination and growih. In the past, Moin Roads has had considerable
success with revegetating areas using dirsct seeding. In the more arid parts of the Slate,
succassful establishment can be axpacted to take longer and bs less reliable.

C.14 Pianting

While direct seeding can be carried out in any part of the Stats, lree and shrub planting Is
only liksly lo 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 sstablishmenl of self-sustaining native vegetation Is the aim, planting 1 only used 1o
supplement direct seading. For axampls In soms locations, trae spacies may be planted and
the undarstorey layer direct seeded, Spacing of plantings varles between projacts and
specias but should reflect naturally-ocourring densities in the local area.

Planting alone Is usually imited to urban roads and streets to achleve amenlty and roadside
stability objectives.
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C.A.5 Selection of technique

Each of the above technigues has is advantages and disadvantages. Key factors to
consider are autlined in Table €1,

Table C.1

Mathbcl_ ) Advantagias Dla;ﬁvantag“
Regsneration Low cost » Limited 1o spacies In soll seed
from topsoll Can be used in addition to bank,

other mathods » Topsoil must be fresh or only

Rellable source of local storad for a short time for best

spacias and provenance seed results.

if topsoll is In good condition. |«  Gan result in the spread of
weed seed, 1

Application af Low cost If sultable » Can only be used where

sead-bearing edquipment avallable, native vegelation with low

muich Will contribute more species weed content [s present,
than topsoll alons If seed = Cannot be siockpiled
Blorec i cenopy: « Poor avallability of equipment
in some regions.
= Only some speclas carry
saad in canopy. )

Direct seading | »  Costs less than planting. .« Higher cost than regeneration
Sead ls pasler to handle than from topsoil or mulch
seadlings. application,

Sead mixlures glve a more e Less roliable establishment
'nalural’ distributlon of plants. on low rainfall sites.
More species available as « Results less reflabla on sandy
gaad. " sltes due to sand hlasting and
Better root growth than SRJINg GLEA S0N prvie:
plantings and therefare = Weed manegement can be
potantially better survival, labaur-intensive and timing
Higher diversity and similarity A
to local native plant ¢ Maore time required than
commumities. planting to determine If
successful,

Planting Immadiate visual result «  Only suitable in south-
Complele control over what wastern corner of State
occug where. {(without rrigation).
tost sultable method o » Probably the most expensive
essablish amenity plants, approach but depends on

species selacled.
Water can be applied if
necessary to enhance + Labour Intensive and siower
survival, than direct éeeding (4 ha/day
Best method to establish versus up fo 50 halay)
plants for which seed is harg | * Mature plants may be
to get or difficult 1o germinale. J susceptible to wind blow. .

Advantages and disadvantages of the various revagetation technlgques.’

" intrmalion drawn from consultation withia Main Ronds and Holt (1698).
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C.2 SITE PREPARATION
C.2.1 Preliminary Earthworks
C.21.1  Selling out

Within any given site earmarkead for revegetation work, there may be a number of distinct
areas which are planned to recelve differant physical treatiments or seed mixes, used for
tamporary lopsoll slorage, or have some other partictlar requirement. |t vill often be
nacassary to physlcally peg sites to ensure activilies proceed In line with thosa planned.

C.2.1.2 Tepsoll managemant

Where revegetallon Is not belng conductsd on in situ solls, soll profilas can be creatad from
stockplled materlals. Topsall, In partioular, is very valuable both as a seed source (see
Sectlon C.1.1) and as a suitable sead bed for establishing new plants.

If topsall Is relatively wead-free, the two major factors that affect Its utility In revegetation
work ara deplth of shipping and duralion of storage. Shallow (=100 mm) stripping of topsoll
leads to better seedling recrultment than deeper (300 mm) stripping as the seed bank is
diluted with nen-seed bearing soll. As the sead bank Ia usually contalnad within the top faw
centimstres, IL s only lhis material which will yleld new saadiings. If the aim of the project Is
to optimlse recruitmant of seedlings from the seed bank, there s a distinct advaniage in
saparals stripping, storage and re-use of the soll cuntalnlng the saed bank and the
underlying lopsoil and subsoll.

While frash topsoll is clearly preferable to optimise revegetation outcomes, ternporary
stockplling of topscll may be unavoidabla. Ressarchers have found that stockpiling of topsoil
leads to a significant decling In seediing recrultment over time. Immedlate re-use 1s always
desfrable. When stockpliing Is necessary, windrows up to im In haight is the preferred
method. Stabilisafion of stockpilas with mulch or vegetation should be consldared If the
stockpiles are expacted 1o be required for more then a few monthg before reuse.

Timing Is also imporant In topsoll management. FurLam&h forast rahabliitatlon, opsoll was
collactad In summer, whan the seed bank Is at its highesl. Solls are bas! handled when dry
and stripping and spreading topaoll In winter In the south-wast depresses seed|ing
recruitment compared with auttimn.

‘Scalplng’ of solls may be necessary where weeds are a problem (see Section C.2.8.2),

C.2.2 Erosion Conirol and Water Harvesiing

Uncontrolled erosion has the polential to damage ravegetation work and requires expensive
remedial works, Most revegetation work will require preparation of a seed bed 2nd this
would normally Involve ripping aleng the contour.

Grader formation of level banks can ba used to harvest water in some situstions. Caution
should bs taken to-ensure disparsive (scdic) materials are not used to construct banks or
contours as breakthrougha can readily oseur,

.23 Stesp Slopes and Balters

Cuttings and batters in the south west of the State are ofien yravelled rather than topsolled.

This gives batters more stabllity while still allowing revegetation. There are some successiul
axamples, howaver, where topsoll has been used and Its success s probably dependent an
the length of slope, aspect and other environmenlal variables. Where rocky material Is
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prasent, an option is lo leava staps with natural ledges and projactions and topsoil lightly for
revegelalion,

On steep sandy slopes through cuitings or around flyovers, gravel and muich, including
hydromuich, can be used to stabillse the surface. Mulch should be Incorperated Into the soll
to provide reslstance to eroslon.

C.24 Existing Pavements and Gravel Road Surfacaes

Whare disused pavemenis and graval roads oceur, good revegetation has been established
when tha material has been deep rippad but olharwise left in silu. The ‘rocky' surface
appears to act as a molsture trap and promotes seedling establishmant. This practice may
nat be acceptable In some sltuatlons where thare |s high visibllity and siakeholder intersst.

C.2.5 Waterlogged or Sailine Solls

Rising water tables are a serious lssue with implications for roadsids revegetation, Where
roadslde vagetation occurs [n araas that are salt-affected or prone to wateriogging, mounding
can be used, Mounding usually consists of producing a ralsad strip of soll In a "M’ shaps Into
which seediings can be plantad or ssed sown. In loamy or heavy solls, mounding should be
carried oul immedtiately prior to revegetation. Eariler preparation may allow salts to
accumulate al the surface.

Mounds can be constructed using a grader bt speclally constructed mounders and
ripper/moundars are available,

C.2.6 Soll Amendments

During the slte assassmenl process, the naad for soil amendments may ba identified. These
can ba incorporated Into the soll during the sile praparation.

Thara can be signiflcant costs associated with soll amandments and the benedits should be
justified. This san only bhe done on a cass-by-case basls. Additienally, caution ehould be
exerclsed over the usae of soll amendments that will significantly alter native soils, potantially
Impading the establishment of local native vagstation and encouraging weed specles.

C.26.1 Mulch

Mulehing with organic matter, wood chips or rocka slows the movament of waler across the
soil surface and reduces evaporation. Research has shown that surface mulch will inprove
the establishmant of plants from seed but only If the mulch application is not too thick

(< 3 cm) and If saading Is conducted prior to mulching. Mulch that is too thick and has seed
appliad over the top of mulch will reduce saadling recrultment.

If the muleh Is to be Incorporated Into the soll, however, seeding can be conducled after
mulching. Indeed, mulching is mos! effeclive on slopes if Incorporated Into the scil,
aspacially sandy soils, rather than lald across the surface. Incorporation can be readily
achieved using a rotary hoe.

The costs and benaflts of mulching vegatation on site compared with the imporiation of
mulch from elsewhera should ba considered. While mulching vegetation on sle may be
more expensive, if it contains seed-bearing material it may assist with the establishment of
local native vegetation. Agaln, the ralalive costs and banefits should be considered.

Brush thalching can be also usaed an steep banks to control eroslon, protect seedlings and
reduce avaporation. A stona mulch has bean used in the Pilbara to slabilise solls and retain
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molsture. Where high pH clays occur, mulching has been used lo create a more favourable
environment for planting saedlings.

Muich can be alsc be used 1o jmprove the survival of seadiings. Drought sirass has been
found to be a major cause of poor performance In woody plants In sandy loam solls and
racommended incorporation of ‘compost info soils to Improve survival. :

If frashly mulched material naeds o be stockplied, It should not be stockplled to helghts
greater than 760 mm due to the rsk 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 ambankments greater than 3m In height.

Application of mulch material by hydromuiching 13 commonly used to help provide short term
stabllisation of slopes and ofher erosion-prone areas. Tha mulch can conlain seed, usually
grass seed which forms a rapld but ternporary cover. It s probably not sultabls for
application of fine nativa plant seed. Paper-based mulches can have an adverse Impact on
soll molsture content, parlicularly in sandy soils, as thay form a seal over 1he surface.

C.28.2 Fertiiiser

Fertiflser can be used with caution to improve ravegetation outcomes. Fertlilser can improve
the establishment of native plants, especially In very low nutrient environmants such as
bormaw pits or deep sands, but incorrect types 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
(sea Sectlon C.8) by allowing the dominande of annuals for a longer perled. Mulched soils,
however, can experience a nitrogen shortage as organic materlal breaks down. Fertiliser
requirements, thersfare, will need lo be assessed on a case-by-case basis but, In the
ahsance of other Information, the suggested usage Is shown in Tabla C.2.

Pravlous Land Use

Revegetation Method

S_&g gested Fartlliser Usags

m'f:%)_ﬁﬁoﬂ regeneration only

Pastoral / native vegstatlon

Nl

Direct seeding Native vegetation 100-200 kgfha of slow
release NPK with frace
o slemants.

Agriculture NIl B

Tres planting Native vegetation 1 % 10-20g slow releasa NPK

- tablet per tres
Agriculiura Nil
Table C.2 Suggested fertlliser usage for revegetation projects,

Care needs to be taken around walerways as fertliiser runoff may Impact the water quality,

C.26.3 Gypsum

Gypsum is commonly used to Improve water infiltration In hard-selting heavy clay solis.
Gypsum-responsive solls typically have clay contenis ranging from less than 15% to more
than 26%. The techniques outlined in Fosberry and Howell (1986) can be used to determine
whether gypsum is fikely to provide a beneficial effect. I gypsum is applied, application rates
up to 2.5 Vha are used, with no benafit from graalar applications.
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C.264 Gravel

Gravel can act in the sama manner as a mulch In that it traps and retains moisture, reduces
-eroslon and may also ralee soil temperature. Gravel covers have been shown to promole
roadside ravegetation. Studies have shown, however, lhat thelr effectivenaess daepends on
fragment slze, degres of Incorporation into the soll and ambiant conditlons. Smaller, [oosa
fragmants appear to promote weter infiliration and vegetation establishment better than
largar, stany matarial,

C2685 Clay

There have been instances where clay has been successfully used as a cover over sandy
solls to Improve molsture retention. However, exparionte has shown that it must be applied
avenly and Incorporated Into the surface soils to be effactive. Poor results have rasulled
whera this has not been dope.

C.286 Lime

Lime Is a sultable amendment for acidic solls but is not commonly used within Maln Roads.
Same solls are naturally acldie and, If using local native plant species, amendment with lime
should not be necessary.

€287 Wetiing agents

Weatting agents can ba very usaful in non-wetting sandy soils, They can be added prior lo
and at the lime of planting to encourage water Inflltration.

C288 Covercrops

Cereal rye has been used succassfully as a 'nurss crop’ for direct-seadad native plants. A
nurse crop can protect small seedlings against strong winds and can assist with soll
stabilisation while parennial vagetation is establishing.

C.26.9 Mycorhiza

Mycorrhiza Is symblotic soll fungi that can improve tha nutrient status and survive! of
seadlinga. They can be containad within fresh topsoil but decline undar stockpila conditions.
Whers fresh topsoll can be retained and a mycorrhiza presence malntained, ressarch
suggests that revegetated sites may be able to progress more quickly towards a climax
community, Research has been conducied over some years In Wastern Auslralia to
develop an inoculum for mine solls {see www.clr.uwa,edu.au). To date, this methodology
has not baen used in Main Roads bul the potential to use It will Incmasa as research
prograsses,

C.28.10 Other

Varlous other amendments may be avallable locally and may warrant consideration.
Exarnples Include sewaga sludge and red mud’ (bauxite residua).

€.2.7 Rlpping and Other Methods of Seed Bed Esfablishment

Sesd bed establishment is & key element 10 a successful revegetation program. The
mathads 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
hlghllghm the different approaches to different solis.
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Tablse C.3 Suggestaed preparation for different soll types prior to planting.” Key:
¥'= advised, ¥ = essantlal,

Ripping using a single Una at intervale of 1m |s & comimen method of alleviating compaction
and creating & seedbed. The davelopmant of deap root aystemes may be critical ta long term
plant survival and soil impedance neads to be alleviated in reconstructed solls. Deep ripping
of solls should be conducted Lo at least 400mm, mora If & hardpan existe. Similarly, a fine
tilth In clay solls (as opposed to ‘blocky’ or cloddy fragments) Is Important for good seed o
soll contact, Wingsd tines have besn used with success In the mining Industry to alleviats
soll compactlon and create opportunily for |ateral root growth fram flp lines.

Ripping Is best carried out dry 1o maximise the shattering effect within the soil. Ripping
should occur befora the braak of seasan with seeding following Immediately aflerwards,
allowing sufficient ime for soma moaisture to Infilirate the rip lines. Ripping after the break of
season may destroy any germinating seeds in the topsoll, A good overall coverags of ripping
for seed and ssediing establishment Is given In Mullan end White (2002a).

Where the material is very hard, e.9. base of gravel pits, cross hateh ripping Is recuired to
encourags 360° rool growth as plants with reols only along a rip line may be prone to wind
damage. Ripping Is less Impaorlant in sandy solls but should still be conducted.

Onca established, contour rip linss can act as a trap for wind-blown saed.

Rotary hoging is also used after ripping but prior fo seeding or planting In some areas. This
will Improve water infiltration and the ability for seediings to establish |ateral roots. Ripping
may resull in the establishment of furrows but speclalist-furrowdng equipment can be used I
nacessary.

C.2.8 Wsad Control

Fallure to conirol weeds duning revegetation work ¢an lead to numerous probiems including
ongolig maintenance cosls in weed conlrol, poor publlc perception of Maln Roads'
revegelalion efforts, and the potential fallure of revegetaled shes and subseguent cosls of
raworks. Pests are lass ofien a problem but can also have a significant impact,

C.281 Cullivation

Annual weeds can bé controlled through repealed aultivation of weed-affected scils. This
method Is less effective for perannial weads. A lead time of at least one year Is required

? From Mortlock &t of (1993).
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prior to revegetation. Cultlvation alone, howaever, is genarally not recommended and nesds
to be used In confunctlon with herbicldes.

0.2-8-2 Scﬂl‘pll‘lﬂ

Where solls are serlously weed-Infested, a substantial weed seed bank Is llkely to exlst and
will compate with native spacles sown or planted. Removal and disposal of the lop layer of
soll ('scalping’) can remove the wead seed bank and greatly raduce the competition from
weeds thal can cceur.  As an examipls, In the Greal Southern reglon, scalping 50-60mm of
waad-infasied topsall gave 10,000-15,000 stems/ha as opposed to 200-1,600 using
herblcide and cultivation only. Scalping can also be usad lo lreal water-repslient solis bul,
for whatever purpose it is conducted, it will be necessary to addrass the loss of organic
matter and nutrients and Ingreasad polantial for water and wind erosion, These issuss can
be addressed by undertaking scalping fmmediately before seedbed preparation, utilising a
fast-growing cover crop and Incorporating muleh Into the seedbed,

Some Main Roads’ guidelines have required scalping up to a depth of 120mm. The depth
required will dapend on local conditions. Scalped layers can be transferred to farmland
horraw pits, usad as a topsoll on sall scalds, or used o backfill gully erosion or otherwlse
burled. If these options are nol available then the scalped layers can ba placed In windrows
and used to asslst with waler managemant but they may be an ongoing source of waed seed
until revegetation Is well advanced. Scalping should not be conducted oo long prior to
revegetalion as reinfastation with weeds can occur.

Scalping may not ba sultabls for some solls if soll zones unfavourable fo plant establishment
are exposed, Chemlcal control s best In thesa cireumstancas,

£.2.8.3 Chemical Controf

All sites apart from some supporting Intact native vagstation are likely to require some
chemical control of wasds prior to revagetation. When establishing sesdlings, Depaiment of
Agriculfure studles suggesl that the bast resulls are obtained by using a combination of
knackdown and high residual herblcides. The time of application Is critical and needs to be
after most weed seed has germinated, but bafore the esrly germinants can flower and sead
again. More than one pre-sowing or planting application may be nacassary.

Selection and application of harblcldes raquires experienced advice. The Environmantal
Guideline on Vegetatlon Control covers this Issue in detall. The sile sssessment data should
ba used lo detarmine the most appropriate methods of control,

C.28.4 |Information about Wead Control

Other than the Main Roads’ environmental guldeline for Vegelation Control, there Is a large
amount of inforrmation available on weeds and thelr management. The information can be
located through a number of useful websites, of which the following are the most directly
applicable:

Daparimant of Agriculture (hitp:/agspsrvas.agric.wa.gov.aul)
Environmental Weeds Aclion Network (hitpz/members linet. nel au/~ewan’)

Plant Prolection Sodiety of Wesiern Ausiralla (htp//members.jinet.net.au/~wesds()
Bay of Plenty Reglonal Council, Weads in Naw Zealand

(hitp:/iwww bopre covi nz/Weeds/Weed-Index asp).
C.2.8 Pest Control

Redlagged earth mite (Halolydaus desirucior) can be a problem in agricultural solls where
thay can eat garminafing seedlings. In Western Australia, the prasence of capeweed Is an
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indicator of when they may be present. Le-Mat® Is used for conirol. More informatlon can
be found at the following webslts:

s Department of Agriculture (htto://agspsrv38.agric.wa.gov.aul)

Wingless grasshoppars can be a problem on the coastal sandplalns If grasslands are
present. If the surrounding vegetation Is pradominantly native they will probably nat occur in
numbers. Control is by & diesel/pyrethrum mix. Snalls can alsc be a problem on the coastal
sandplains. In the Kimberley's, anta may eat or bury seed. Control can be achieved by not
sowing too far In advance of significant rain.

In several Maln Roads’ regions, rabbits were recorded as a past thal will damage young
plants. Balting can be conducted with which the Depariment of Agriculture may assist.
PlanVtrse guards are regularly used In urban locatlons as a control measure. Other
vartebrate pests that can signiflcantly Impact on revegetation are goals, restrictad to parts of
the pastoral regions, and kangaroos.

C.2.10 Disease Gontrol

Meny road projects and revegetation works will Involvae the movement of solls materfals. In
some arsas, this can lead to the risk of spread of dlaback and Is an Imporiant conslderation
in undariaking revegatation work. Wheve this risk exlsts, Maln Roads uses a dosument by

the Diaback Working Group (2000) as a key reference and management guldeline,

©.2.10.1 Phytophlhora - background

Disback Is the commean term used to describe the effect of Pliniophthora app, on our native
flora. Phytophthora are Introduced aoll-borna pathogens {water mould) that klll a wide
selaction of plant specles of he south wesl of Western Australia. The most common and
aggressive Phytophihora that causes disease In the native vagelalion of the south west of
Western Australla is Phyfophthora cinnamorni, howaver thera ara elght different spacles of
Phylophthora that hava the potentlal to Impact on our native vegetatlon and over two
hundred that have bean ldentlfled throughott the world.

In Waslern Australla, P, cinnamomf will establish and spread undasr favourable environmantal
conditions as oullined in Table C.4,

As a general rule of thumb, dieback-susceptible areas can be regardad as baing south of &
iine from Geraldton 1o Esperance but Infections can ocour elsewhera.

Fantur i Favourable Cuncﬁﬁl:ms I Unfavourable Conditions |
Temparature 15-30°C <0°C and = 35°C
Soil typs pH 5-8 (most forasted areas), Alkallnu pH coasial calcareous
siliceous sands In water sands,

gaining fats, infertile solls with
texture allowing goad lateral
movemant of water.

Annual > 800 mm < 600 mm (unless in areas
Ralnfall whare water Is concentrated)

Table C.4 Conditions favourable and unfavourable to the establishmant and
spread of the soil pathogen Phytophthora clanamoml.
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Some of the affected native plant spacles are useful indlcalors for the early detection of

P. cinnamomi infactions and some key indlcator species are also shown In Table C.5. Other
kay indicatar species Include grass trees (Xanthorrhoaa spp.). A full list of known indicator
spacles |s glven within Depariment of Conservation and Land Managemant (2003},

Plant Famlly Specles | Key Indicator Species
Suscaplibllity (%)
Heaths (Epacridaceae) 80 Baar)d heaths (Leucopogon
= 8Pp.)-
Banksias (Protsaceae) g2 Bankslas (especially 8. grandis,
B. Hﬂomﬂs and B affenuata).

Paag (Papllichaceas) 57 ‘hﬂgis_:aaa aqulwium
Eugalypts (Myrlaceas) 16 Jarrah (Eucalypius marginala),

Tahie C.5 Plant families with high levels of suscepiibllity to Infestation by
Phytophthora cinnamom! and key Indicator species,

Whila many plant species are adversely alfectad by Phytophihiora, soma spacles, e.q. prickly
moses [Acacia pulchella), are belleved to exude chemicals that may suppress it.

C.210.2 Managemeant of Phytophihora

Detection of Phytophthora within susceptibls sites Is best achieved through the observation
of Indicator speclas health and patterns within susceplible vegetation communities that can
be associated with Phytophthora disease,

Sall and root lissue samples can be taken from suspect sites and processed In any of a small
number of laboratory facilities that spacilalise in the isolation of Phytophthora from such a
madium. This Is routinely done for major road projects In suscaptiblo areas and In forest
areas is managed in consullation with the Dapartiment of Conservatlan and Land
Managemant (refer to Dleback Working Group (2000) guidelines).

C.2.10.3 Other piant dissases

Another pathogen affacting natlva trea and shrub spacles Is Mundulla Yellowe. As the name
suggests, It causes yallowing and |oss of follage. Mundulla Yellows ogcurs extensively in
South Australla and has spread to Weslern Australia In racant years having been obsarved
along the Mitchell Freeway, The mechanisms by which the pathogen spreads ara nol well
understood yet but It |s apparantly not soll-borne so will have differant control machanisms to
those required for Phyfophithora spp.

C.3 SPECIES SELECTION
C.3.1 G@General Approach

Whather using direct seeding or planting metheds, great care must be taken over species
selection. The daclsions made at this slage are likely to be apparent for many years lo
come. The specles selected should be conslstant wilh the objective(s) determined and
should mateh the soil and other canditions Idantified in the site assessment. In soma
instances, spacles salection may be subject to statutory requirements, A number of different
seed mixes may be requirad for any one project.

Species selaction for a direct sseding program will depend on the objective of the program.
Whera an outcome similar In struclure and function fo the original vegetation Is sought, forly
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or mora spacies may be salecled for use, depending on the targst community and the
degrae to which 1t Is sought to replicate it. As e minimum, it would Includa the most common
iocal rees and shrubs matched with soll WF . In the ravegetation of areas of consayvation
importance, the projsct may seek to establish as many of the locally-occurring species as
possible. Specles numbers ¢an be reduced If, for example, revegetalion of a narrow strip as
a windbreak or screen is belng attempted. In this casa, only 8-10 epaclas may ba
appropriate.

Tha blology of individual species may have an impacl on ths abllity to collact and sow seeds
in revegetation programs. |n tha bankalas, far exampla, some specles are kiiled by fira and
can only reproduce from seed while other species can resprout after fire. Species killed by
fire tend to sel significant amounts of seed while resprouters’ set lass seed.

€.3.2 Use of locally-oceurring species
G.2.241 Background

Most spacies used in ravegetation work will be loally-acourring provenance native plants.
Natlve plants, and parilcularly locally-cccurring species, ara preferable over olher species
bacause of!

thalr ganarally better survival and growth in the local environment,
reducad llkelthood fo bacome Invasive,

thelr Indirect and direct blodiversity valus, and

thelr contribution 1o a local 'sense of place'.

* o+ 2 B

Particular specles can ba |dentified from site-specific flora survays or from various other
sources Including:

+ local knowledge of revegelation contractors and botanists, and raglonal staff within
the Depariments of Agriculture, and Conservaltion and Land Management (CALM),
» varlous databases, Including
REX (Revegetallon Expant - avallable from the Depariment of Agricufture), and
Floradata (from the Australian Centre for Mining Envirenmantal Research),
CALM Fiorabase (hifp://www.calm.wa.gov.aulflorabase/Indax.him!) and
= published Information (e.g. Wheatbell vegatation data that covers over twanly
Shires).

In considering the objectives of roadside revegetation, howevar, there |s scope for the use of
non-ocal, and indeed non-natlve plants, and many are used for speclfic purposes. These
purposes includs erosion control, maintenance of sighl distances, and visual amenity. If
non-local or non-native plants are to be used, care must be taken to ensure they can survive
withoul excessive intervention and, equally, mat thay do not hava the capacity to bacome
Invasiva.

C.3.2.2 Defining provenance

A number of contracts for road projects have required that provenance seed only be used in
revegelation work. This oblective may arlse from within Maln Roads lissif or from
environmental conditions placed on it by statutory autherilies. Provenanca refers to:

“seed colfected from a natural population....... and Is also used to describe patierns of
ganietlc variation exhibiled by & specles over lls geographlc range. These pallerns are
often clasely assoclaled with the ecologlcal conditions In which the species has
evolved. When a number of provenances of a speclas ara planted out af the same sile
it fs wsual to find differenices in survival and growth performance (and possibly other
charactensfics) belween provenances. Bocause the palterns of genalic diversity can bo
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difficult fo quaniify and definsale, provenance is difficull to define in a pracise
geographical way" (Morllock ef al, 1868).

While provenance, therefore, cannot be defined in a purely geographical sanse, the hast way
lo ensure provenance requirements are mel is o use sead collected in the local area.

Whars (his Is not possible, Watson (1981} recommends the use of "climate, habitat matching
and common sense" as ways of dallneatlng provenance. |n other words, provenance
requlrements could be mel by using:

+ plants ocoutring within the same blogeographle reglon {(see Flgure C.1), and
+ with no other obvious differences (from locally-occuming plants) noticeable In tha
fald,

Note that If local varlams coeur, they must be used ahead of collections from alsawhera.
The following definitions are used:

Frovenance seed is sead collected from within the same blogeographic region as the project
area and from a similar habitat, It has been collected from plants that contain no obvious
diffarencas to locally-oecurring plants of the same spacles,

Lecally-ocourring soed |s provenance sead collecled from the projact area ar from simllar
habltat occurring nearby,

C.3.2.3 Drawbacks of local sead collectlons

Unbanding adherence to a tight geographic definition of provenanca for seed collection
purposes could lead to unsustainable levels of seed collections from local populations.
Furtharmore, sourcing locally-collscted specles may be very difficull In heavily cleared areas.
Whaere a local seed supply Is required but Is very limited in avallability, production of
tubestock from seed may be a batter oplion than using the seed for direct seeding.

C.124 Guldaline for use of local provenance seod and seadlings

The objective of a revegetation project Is the mejor 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 provanance seed should be used.

For example, for projects sesking to achleve roadside stabllity and maintenance
minimisation, at least 80% of the sead usad should be provenance, of which at least 20%
should be locelly-occurning.

It is appreciated that in some areas thal have been heavily cleared, such as paris of the
Wheatbelt, it may be difficuit to rigarously apply these guidelines. Alternatives may nead to
be sought or seed collections spread over a number of yaars,

MAIN ROADS Waalom Ausialla Revegelstion Flanniag and Technlquos 52al V2
Revagsiation Guldeling ey D.doc BTO7/03%1 Rev D 220472004



A

w1 mien

Figure C.1  Western Australlan blogeographical ragions {from hilp/liwww.eagov.auf).
Propartion of Proportion of seed | Proportion of seed
Objective provenance saad collected logally from other sources
(%) (%) (%)
Roadside stability
and malntenance =40 =20 =10
minimisation
Conservalion and
biodiversity 100 =50 i
Amenity and
bl s > 80 > 20 =20
Other purposes Provenance seed preferred but decided on a casahy—cas_ﬂ basis,
Tebla C.6 Guldeline for use of locally-occurring and provenance saed In
revegetation praojects.
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.23 Other factors

Having salisfied any requiraments for local occurrence and provenancs, there is a wide
range of other Issues, which could be a basis for the selection, or ormission, of particular
specles. The following are some exampies:

+ Avaflability of viabla seed. The blology of some spacies may mean germinable sesd
Is not readily avallable, sither for use In direct seeding ar for ralsing seadlings.

» Early successional species. lils desirabls to Include some sarly successional
specles within a saed mix for direct saading. These species may not be apparent in
local mature vegetation. Local advice about sultable species should be oblained.
See seclion C.8 for further discuasion on succassion,

« |t has been obsarvad that many, though notl all, eucalypt spacles establish beltar and
ara |83 prone to Insect attack if sown with understorey specles. Therefors, a
program with the alm of establishing eucalypts should Includs understorey spacies.
Understorey plants are also Important for erosion control as eroslon can occur
betwaan astablished trees.

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

+ Flre laleranee - In certaln circumstances, specias having greater fire lolerance might
be a priority.

+ Price and avallabllity - having Identifled cerlain specles as desirable, they may not be
avallable or may ba prohibitively expensive.

+ Some specles may have allelapathic qualltles, that is, they Inhibit the establishment of
other specles In their immediate vicinlly through the release of rool or leal exudalas.
Where speciflc spacles are known to have ihis feature and lhey meet other
requirements, thay could be used to minlmlise roadside mainienances requirements be
rasiricting weed growth.

For deep, water-repallent sands, acacias are very useful as a colonising species.
New developments, such as tissue culture, may make it possible 1o astablish plants
for which viabla seeds or seedlings ware not previously available. Similarly, research
Into groups ol plants, such as native grasses, may result In them being mora
commarclally available (han they hava been previously.

C4 SOURCING SEED AND PLANT MATERIAL
C.4.1 Seediings

Seadllngs must be of good guality to produce a relieble rasult. The nursary Industry now has
an accreditation system under which nurserles agree to adhere to best practice guidelines for
nursery management and plant praduction (although there are no speclfic product quality
standards spacified). The accreditation Is oparated under the Nursery Industry Accreditation
Schema, Australla (NIASA) (biip://www.nagla.com.auf). As at September 2003, about thirty
Wastarn Ausirallan nurseries were accrediled. They ara listed al the above website.

 is dasirable for Main Roads to oblaln thelr planis frem accredited nurseries only. Whero
this Is not possibla, adherence to NIASA bost practice guidalines can be made a contractual
requirement. If supply problems still exist, exceptions can be made on a case-by-case basis,

The acqulsitlon of stock from an accredited nursery does nat preclude the need for their
careful inspoction prior to planiing. Ssediings should:

» bo 10-15 cm high,
+ have g well-developod root systam,
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¢ be 'hardened' (exposed to full sun and a reduced watering regime for at least one
maonth), and
+ be of a generally healthy appearance and free of pests and diseases.

Useful further reading on assessing qualily In seadlings accurs In Mullan and White (2002b).

Sema thought should be given to the delivery arangaments so that it coincides as close as
possible to the time of planting. This will aveld any problems assoclatad with the temporary
storage and maintenanca of the seadlings.

C.4.2 Seeds
C.4.2.1 Supply

No formal systam of ensuring seed quallly exists. As a minlmum, howsvar, saad marchants
should be able ta supply the following;

= A current Commerclal Purposes Licence lssuad under the Wildilfe Conservation Act
1950.

s Confirmation that thalr collection, handling and storage mathads ara In accordanca
with good Industry practios,

* Detalls of the origin of the seed (dale and erea collected).

¢ Prool of currant seed garminabllity through viabllity testing.

Potentlal problems can be minimised through the use of establlshed, well-known ssed
marchants with a record of sucaess In revegetation projects. I Is also impartant to verify that
the seed ardared matches that used for the task.

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

The wehsita (hitp://www flarabank,org.auf) also includes & model code of practice.

Guideline  Subject

1 Native sead storage for revegetation

B Baslc methods for drying, extraction ar;c“inui;mﬁg nativa plant seed
3 Improving on baslc nalive seed storage
A Keeping records on native seed

5 Sead collection from woody plants for local revegetstion
8 Native seed colisction methods
7 Seed production areas for woody native plant spacies
8 Basic geﬂﬁ_rnaﬂan and viabllity tests for nativa plant sead

"9 | Using native grass seed In revegatation
I j]__ Baaq_ caﬁ}acﬁnn ranges for revagotation - _ __

Table C.7 Florabank guldelines for handling of native seed
(bttp:/fwvew. florabank.org.au).
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Note lhat stored seed will lose viabliity over time. Florabank suggest that, with good storage
practices, s storage poriod of five years i achlevable without significant loss of viabliity but
this will vary between specles. |f sead is to be purchased In advance for a future projact then
sound storage practices are essentlal and evidence that viability has been malntained should
be providad.

Itis desirable to develop a sesd list for a project In consultation with the chosen supplier.
This will avold problems when requesting amounts of saed or seed of particular spacles that
are vary difflcult to collect and will tharefore ba very costiy.

The names of reputable seed suppliers can be obtained from regional affices of the
Dapartments of Consarvation and Land Management, and Agriculture. On no account
should Imported seed be used, regardless of whather It Is of a native specles or not.

€4.22 Seed Pre-dreatmsnt

Many seads raqulre soma form of pre-treatment lo promote germination, Fallure to provide
this pre-treatment in advance of sowing will result in faflure to germinate although, In most
cases, the sead may remain In the ssed bank and could potentially germinate when
dormancy has been broken, Those seads remalning in the seed bank, howaver, may be
subjact to Insect pradation or other degrading mechanisms,

Table C.8 shows a summary of some wall-known sead pre-treatments, O©f the pre-lreaiment
shown, bolled water/haat and smoke-relatad chemicals are readily applied to commercial
quantitles of seed and seed treated in this manner can usually be obtalned upon requesl.

Other pre-treatments are more spacialised and are mare likely to be undertaken on a
case-by-case basis,

Smoke traatment, in particular, has been shawn o reduce sead dormancy n a wide range of
species and Is a vary valuable method of establishing a much wider range of spacles than
was previously possible. While research on the effects of smoke on seed dormancy tends to
be restricled lo specles from the Swan Coastal Plain and Jarrah forest, smoke treatment of
goad has not been shown to have a negalive Impact on garmination in any species,
Furthermore, It may reduce sead predatlon in the lisld,

Ol the abova, bolled water and smoke treaiments are recommended as standard
treatmants for the ralevant spacies. The other treatments should be considered on a
case-by-case basls,

In the past, some practilioners have applled bollad water or scarification treatments to only a
portlon of the seed o be broadeast and have left the remainder untreated. In thaory, this
provides a back-up saad bank |n case, for soma reasaon, the treated seed falls. As seed
mixes are dasignad to achleve a cerlaln leve! of garmination and nol lo simply creale a seed
bank, this appreach ls not recommended as standard practice. It may, howaver, warrant
consideration in somea areas where the rainfall iz unpredictable. Local advice should be
oblained about the value of this practica.
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Comimeanis
Pre-treatment ;

Aglng and after- Some seads require further aging after reaching full developmant
ripening to obtaln full germinability. Long term storage improves
germinabillty In sore native grass seed and enzymes can be
usad to simulate the aging process in some saeds, Storage,
howaver, raduces germinability in many other spacles.

Balle¢ watar and Immarsion in bolled water promotes germination In most Acacla
haat and Oxylobium seads but can damage some other hard seads
with thinner ceats (Kennedla, Senna). These seeds can siill be
treated but waler must be cooler and the duration of exposure
raduced. Seed merchants should ba abla to advise on tha most
suflable treatment for each specles.

Leaching or washing | Germinabllity. prorhoted by the removal of water-soluble Inhibitory
chemicals in Ereamophila.

Asrosol smake / Smoke and watar-basad smoke chamicals has been shovin {0
water-based smoke | alleviate dormancy In a wide range of seeds. Commanly
chemicals apecifled as a pre-treatment for Maln Roads’ revegslation work.
Secariflcation Removal of part of the lesta (sead coat) or frull can allaviate

physical dormancy but often needs to be at a particular location
on the seed io be sffective ('precision’ scarification’). Achleves a
similar result to Immeralon in bolled water, Some Mealn Roads'
contracts have racquired only a portion of the seed (a.g. 50%) of
particular specles be acariflad.

Prlming Exposure of the seed to non-toxic osmotle congentraticns prior to
broadeasling can accelerate germination In the field. Has bean
used with mixed results for improving establishment in sucalypts.

'Removal of an_c!ilary Removal of the palea and lemma on native grass seed promotas
slruclures germinability and also allows the bare seed (naked caryopsis) to
be broadcast through agricuitural seseders.

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

C.5 SEEDING RATES AND PLANTING DENSBITIES
C.5.1 Determining Seed Quant|tles

Having determined the spacies required, it is necessary to calculate the amounts of sead
required. As seed can ba very expensive and somes species may be difficult o collect, a
methadical approach Is required to determine the comrect emount raquired, Thase amounts
can be calculated using the followlng formula:

Sowing rate (g/ha) = A/ (B x C), where:
A = No. of plants deslred/ha
B = Expacted establishmeant of plants from seed (%)
C = Expected no. of germinable seedsig.

Variable A Is based on the expacted outcorne of the revegetation program and s likely to
roflect values occurring in mature vegetation. Bear In mind, however, that some specles
used in (ha sesd mix will be early succassional and wlll not appear In mature vegetation
(see Section C.B).

MAIN ROADS Waslom Ausiralla Revogeiaton Planning end fechalques 67 of 72
Havegstalion Guldaline_Rev Bdoc G707/031 Rev0 22/04/2004



Of the seads sown, only a portlon will survive to produce & malure plant. This surviving
portion |s Varlable B. 11 can be difflcult to satimate but, as a general rule of thumb, 0.5%
astablishment for small-seeded specles and 5% establishment for large-seeded species can
be used In the absence of other Information. As expariencs is gained with revegetation work,
these values can be adjusted,

Varlable C equates with seed viabillly and should includs allowance for non-seed material
a.0. the 'frass’ assoclated with sucalypl seed. Seed suppliers should be able to provide &
goed astimata of Varlable C. ’

As a general ruls, sesd quantities do not usually exceed 6 ka/ha but it will depend on the
partlcular program devaloped, |

Likely recrultment of seadlings from the sasd bank |h topsell, if present, should also be
congsldered, Allowance for early successlonal specles, which will give way to other spacies,
should also be made. These early successional spacies Include acacias and other species
common after disturbance, Seading should accommaoglate changes to the composition of the
revegetation that will occur over time (see comments on succession in Section C.8),

A spreadsheet for caloulating seed quantities is given In Appandix F.
C.5.2 Planting densities

Pianting densities may be speciiled within the comtract. The densitias should approximate
ihe expecled densily when the plants are malure, with some allowanca for osses.

C.6 SEEDING METHODS

C.8.1 Sead appllcation

Having determined the species and quentilies of seed, and preparad a suilable sesd bad, the
seed needs lo 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 seaders.

Mechanical seeding equipment is readily avallable in the agricultural reglons but elsewhere
seading s predominantly carried out by hand. Where mechanical seeders are used, they
usually have seed boxas that can be adjusted to accommeadate small-seeded natlve species.
Depending on the sesding mechanism, sevaral passes with different stzed seed may ba
necessary,

Vermicullte Is commonly used as the seed carar but sand, sawdust and feriiliser have also
been used. Seeding should be conducted when wind speeds are less than 10 km/h to avoid
lossas,

C.6.2 Sead burial

Seed burial appears lo be a crilical factor in revegetation success. Agriculiural equipment
such as harrows can be used fo ensure there Is good seed-to-soll contact for larger seed but,
in the absence of this equipment, sead burlal can ocour through the action of wind and water.
Use of harrows may bury some fine sead foo deeply and adequate burial has been achleved
through dragging chaff bags over them. Research suggests that burial to less than 1 mm
may glve the besl rasulis In species wilh small seads and thal, as a general rule of thumb, all
saod shoutd ba burled to a depth no greater than the diametar of the seed. Seads
buried more deeply are unlikely lo result in seedlings, There is evidence that this is a
common reason for failure of direcl seading 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
tha higher ralnfall araas).

Survival will be enhanced by the minimisation of transplant stress and the creation of
favourable conditions wherever possible. Experience suggests ihat, where practicatle, holes
should be dug and well watersd a week prlor to planting and watered agaln at planting. This
will provide & reservolr of molsture for the plant as |t adjusts to fleld condltions altheugh it not
practicable for mechanical planting. Planiings on slopas should encourags somae unoff into
the shallow basin around the seedling.

Far hand planiing projects in saome areas, it may not bs practical to establish holes and water
in advance. Good survival may still be achlevable with a reduced watering regima. Local
advice should be sought.

When planting the seadling, any tangled roots should be loosenad and good sall to plant
contact made. Figure C.2 shows somse of the common errors made when planting seedlings.

Planting Ewers -

Too shallow Top detp

Flgure C.2  Common planting errers (from Norman ef al, 1887).

A success rate of B0-80% can normally be expecled. Provision neads to be mada for the
replacement of fallures.
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C.7.2 Protaction and maintenance of plants

Palysthylens tree guards can be used for protection agalnst high winds {especlally passing
trucks In roadside planfings) and rabbits. The humid atmosphera within the guards can
encourage aarly rapld growih but should be removed before summar, Fencing may be
nacossary In some circumstances o pravent grazing by larger animals.

A weed-irae zone should be maintained arcund seedlings o retluca competition from othar
plants. Tree guards can interfere with weed control — if this is the case, the guards should be
removed.

C.B SUCCESSION IN REVEGETATED AREAS
Successlon Is defined as the ssguantlal davelopmant of changes within an ecosystem as |t

progresses towards a self-perpatuating climax community. There Is a wide range of modals
and theorles on succession but they generally follow the process shown in Figure C.3.

NN LN

New fand Planeer Seral Sub-climax
sives sural slnge —> stagey > sernl stage > Climax

Dlm-;bmcu

Flgura C.3  Gensralised view of succeaslonal processes,

Il Is generally racognised that that roadside reveyetation work will pass through a series of
successional, or 'seral’, stages (o reach a stable, or elimax, form. Often, thia will ba in tha
form of an early dominance of certaln specles, e.g. acacias, which, In dus course, give way
lo other spacles. Thay establlsh & saed bank during their pariod of dominance, which can be
vilised if a malor disturbance, such as flre, ocours.

Some caution needs o be exarsisad over the relalive proportion of early successional
specles such as acaclas as Maln Roads’ experlence has shown if they are too dominant they
may suppress other desirable specles. Thus, what Inllially appears to be a satisfactory
revegetation outcoms may prove unsstisfactory once the early successional species decline,

Despite the fact thal some specles can dominale in the eanly slages of ravegelation,
accepted praclice for revegetalion projects within Main Roads is accelerated climax
commiunity devefopment. This is where all spacies desired for the matura vagatation
community are seeded or plantad ‘up front’. Recent resaarch into breaking dormancy In
many natlve spacies should mean earlier and more reliable progress towards climax
communities In revegetation. However, It Ie Important io make allowances for successional
processes in monitoring programs whare, initially at least, thers may be short-tarm
dominance of a small numbar of species. Some important differences between early and
lala successional species are gullined In Table C.9.

Important aspects of successlon in revegetated areas for project managers o nole are:
+ Early successkinal spacles may Initially dominate some revegelaled areas,

s Late successional specias should become more dominant over time, and
« Dislurbances such as flre may creatls a feedback loop where succession Is retarded.
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Characteristlc Early Successional Plants | Late Successlonal Plants
Saad numbsars ) any ' FTum_.f_ o .
Seed size o Small i . “i;;r;u .
Lungavily' ' Short = Long o
Growth rate Rapld Slow
Root-to-shoot ratio Low ) High
Sizo Small T e |

Table C.8 Comparative faatures of early and late successional planta.

In soma situations, sowing a cover crop as an infiial step can stablilse solla and provide
organic matertal for use by later successlonal spacles. For example, cereal rye {al ratas of
50-150 kg/ha) has been used as a short-llved cover crop to provide short term erasion
protection In the south-west of the State and sorghum has been used for a similer purposa In
the Kimberley's, This s most ofton done when the potential for significant srosion exists.

S.9 MONITORING
C.8.1 Overview

In the past, Main Roads has amployed a variely of methods lo gssess the success of
revagetation 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 whather an
axternal organisation, such as the Environmental Protection Authorily, has a rale in
determining what ths target outcemes shall be.

Larger projects tend to Involve more sophlaticated monitoring methods, both to satisfy
community demand and 1o allow for Intervention and remedial work should It be required.
Smaller projects, whera tha cosl of a failure may not be as great, may have very litlle
monitoring conducted. Overall, however, monltoring methads are bacoiming more
sophislicated and delalled with the passage of time as more assurance |s sought about
revagetation outcomes than has been In the past,

C.8.2 Criterla

The simplest form of monioring comprises the use of Input criterfa. Essenlially, this
invalves ensuring that the revegetation works have hean Implemented as planned. This is
no more than basic project management and may ba the only monitoring required for some
revegalation work.

Many revagetation projects, however, will warrant menitoring Involving the use of output
criterla. These will be some predstermined parametars used 1o assess whether the warks
have achieved what was Intended. This criteria may be quantitative or seml quantitative
(ranking on some pradetermined scale). Examples of suggested Indicators are shown in
Tabie C.11 and Appendix G. Note that it is entirely appropriate to davise and implement
project-specific indicators linked to the objsctive of the project. Any one indicatar may also
have a number of 'milestones’ lo assess at an early stage whether the desired Indicator is
likaly to ba achleved (see Appendix G).

Historically, Main Roads has used attribute-based monitoring where some attribute of the
sils, such as vegetation covar, is asssssed, All of the Indicators shown in Table C.11 and
Appendix G are atlribule-based. I Is also possible to used Indicators of function that
determine whether the desired ocological processes are being achleved,
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Ecosystem Funclion Analysls (EFA), as developed by CSIRO, is an exampla of lunction-
basad monitoring. Function-based Indlcators, with repeated maasurements, give a trajoctory
towards a sustalnable ecosyatem while attribute-based indicators are deflined 'and-points’.
The two types of indicators can algo be used in conjunction with one ancther,

Maonitoring / Assessment
Moth o%‘ Comments

A, Input critarla Involves checking that worls has been done, e.g. ripping

and seading actually conductad, without any follow up
menltoring.

B. Input criteria wilh Method A mathad plus monltoring involving en informal
Informal assessmant visual agseasmant. May involve photographlc records,

C. Input criteria with Method A plus some outcomes, a.g. sesadling survival,
sami-guantitative plant cover, weed cover elc., may be ranked on a
outcome critaria predetenmined scals. Usually Includes photographic

records, Minimum parformances levels may ba statad in
contractual documentiation,

0. Input criteria with Mathod A plua quantitative monitoring at various
quantiiative cutcoma Intervals of predatermined key suiccess criteria. Criteria
crilerla. may Includa plant covar, species richness, seedling

survival, weed caver and/or surface stabllity, Usually
includes photographic records. Minlmum performance
levels usually statad In contractual documantation.
Sucocess crileria may be set by external bodles a.g,
Envirohmental Protection Authorily,

Table C.10  Summary of various methods usad within Main Roads for monitoring
and assassing revegetatlon success,

C.0.3 Design of monitoring programs

Many revagstation projects will have formal monitoring requiraments. The resulls of
monitoring will have significant Implications for coniracl managers and conlractors allke. This
being the casa, it I3 critical 8lf monitoring programs should be designad In a mannar that s
consistent with good sclentific and statistical practices so that the results of the monitoring
program will be sound and reproducible. The following ere some aof the key issuas that must
be considered;

Sample size — tha sampla slze, In terms of both the size and number of sample plots,
must be adequate. The requiraments will vary from siie to site but, essentially, the
sample plot size should be appropriate to slze and distribution of tha units baing
measurad. When additional samgling produces litle or no additional Infarmatlon,
then the number of sample plots Is adeguate.

Stratifled sampling — it is critical io recognise dislinclly different variables at the site
and to design the monlloring program accordingly. For example, there may be
differences in lopography (slopes vs, flat areas), soil types, and revegetation
treatments (e.g. seed mixes), each of which potentially produces a differant outcoma.
Sampling should considor each of these individual areas with sample sizes in
propartion lo the size of the overall area. If this is correctly done, it will help idenlify
ihe areas in which there are problems and distinguish them from other areas thal are

progressing satisfaclorily.
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Raridom sampling — all plots should be placed at random. Random number tables
are usually usad for this purposa. This will remove any blas the sampler may have In
salecling the location of sampla plots.

All formal monitering reports should outline and justify the methodolagy used.

Criterian B Indlcator Values - “'-l'ﬁrgat
Input Site preparation completed as per Yes/No Yes
Ravagetalion Plan
Seed mix appiled as per Yas/No Yes
Ravagatation Plan
Seediings planied as per Yesa/No Yas
Revegstallon Plan
Output Visual Inspaction Prograss acceptabla/ | Accaptable
(Infatmal) not accaptable
Phatographlc records Progress acoeptable/ | Acceptable
ol acceptable
Output Mean follage cover excluding weads 0-5 >4
Saml- ' ——t
Eau nitative) | Mean follage cover — wesds 06 <1
Plant health 05 >4
Output Maan foliage cover excluding weads % Sita
{Quantitative) spaclific
Mean follage covar - wosrs % Site
spacific
Mean no. of individual plants/ m? n Site
: specific
Mean no. of individual plants of key n Site
spacles/ m? - | specific
Spacles richnass n Sita
specific
No. of bare areas > 100 m? n Site
specific
MNo. of arosion gullles > 200 mm In n Site
depth - spaciflc
Seedling survival % B0 (or B8
otharwise
- agreed) |
Tzble C.11  Suggested revegatation projsct monitoring indicators.
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APPENDIX D

.T

Revegetation Projects — Benchmark Costs

™ T Total Cost/ha ($)
Na. Revegetation Projact Type
1ha 10 ha 50 ha

1 Assistad natural regeneration in a 2300 a00 60O
warm moist temparate reglon

2 Diract seading on ex-pasture site In 3200 1500 1200

| warm molst tamperate ragion

3 | Speedlings® with same fencing, 2400 1500 1300
stocking etc. as tubestock project 4

4 | Tubestock® In saml-arid reglon 2600 1000 1700

5 | Speadings on ex-pasturs In warm 4200 2500 2200
molst tamperate reglon wilh contract
planting and fertlliser

Nota:

1. Based on a range of Australian projacts raviewad by Schirmer and Flald (2000) from

Table D1 Indicat/ve costs of revegetation projects.

costs Incurred in 1899, Dollar values have been roundad to ald comparisons.

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

3. Thess cosls are based malnly on révegetation carried out on farms. Main Roads’
personnel advisa that the costs assoclated wilh roadside revegstation are generally

higher. If using this data as a basls for cost astimation, the additlon of a 20%
gontingency Is recommended,

! smanedings’ are small sendlings grown In calls i a way as oppozed o saadiings In indlvicual pots. I avallable,

are usually cheager par unll than seedlings.

Tubasioek' refers o seadiings grawn in Individual pols,
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Appandix D2

Revegalation - Sample Bill of Quantities

llarn =
10 | Design and Pre-ordar Unit Unit Rate Value
1.1 [Complets Landscapa Design/ Scope |t
1.2 __|Additional servicas - eg drasings Ifesry
20 |Supply and Unit Unit Rate Value
2. and Pre-reatment of Nativa Soeds kg/grms
22 |l herbiclde n by boom spray ha
23  |Sife it - ripping, scerifying, ratary hoalng ha
24 ofsesd m2 .
2.6 lesiion of rmulch 50 - B0 mim deep to site mZ
|28 m&ﬁ broadcastng of seed m2
2.7 |Mecharical application of mulch 50-80 mmdseplosiie | m2
24 . and npelication of Fediise ha
Secontlary hesbicida application induding selecive
2.8  |herbicds Ha
210 [MEntenance herbicida appiicaton by booim spray Fia
211 [Labour mie for manual works hr
3.0 Unit Unlt Rate Valua
3.1 )
| 3.2 ea
33 Ba
a4 Ha
3.5 |and rotery hoelrg) m
36  |Prepamiion of Indkidual stea (%)
Mecharical appiication of -0 desp onthe
A7  |moutded aea o m2
38  |Manugl applicalion of muich 50 - 20 mm desp to slle m2
Secondary horbleide application Induding residual
38 |herbicids Ha
310 [Hand plariing of seedings (indudes seliing o) o3
Supply and plecernent of 20 fertillser tablets for each
311 |seedlng [
Supply and plecement of plasiic frea cover and thive
313 |staes on
314  |Labour rala for manual worls hr
400  |Additional fterms Unit Uit Rate Value
Control of pesls (Rabbils / Fox / Declared Ments materisl |
4.1 Item
3 Cantrof of posts (Rabbils / Fox/ Declared Fiaris n the
42 - ialion hr gt
43 rmounds as per epadfication @R
1.4 |Acktional Herbickde lion (5 roLnded sites e
46 |Addllonal Herlicide application o augered slles e
50 |Frovisiorsl Sum =]
Wiaorks aa sgreed with Supbrdntondent

MNole: Aboye exacipls was prapared for & Ssuth Wast 0ad lecdlion, Tha ezl eme wall vary by ragion and road localion.
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APPENDIX E
Typlcal Documents- Suggestad Tables of Contents

Appendlx E1

Revegetation Proposal- Suggested Table of Conlants

BACGKGROUND (rationala for projsct, obactive)

DESCRIPTION OF AREA (location by SLK, summary of preliminary slle agsessment)
STAKEHOLDERS

REQUIREMENT FOR REVEGETATION (preliminary review of key factors, likely
methods, desliablo spacles)

LIKELY TIMING AND RESOURCING
6. PRELIMINARY BUDGET

ol el

&n

Appondix E2Z .

Revegetation Plan ~ Suggested Table of Contents

EXECUTIVE SUMMARY (inc. recommsnded actions and budget)
PROJECT QUTLINE

RELEVANT ISSUES

KEY SITE BIOPHYSICAL FACTORS (soil, vegstation elc)
REVEGETATION PLAN (objectives, mathads, contract arrangemenls etc)
ESTIMATE GF PROBABLE COSTS

SUCCESS CRITERIA

IMPLEMENTATION ISSUES

VEGETATION ESTABLISHMENT

MONITORING

10. RECOMMENDED MANAGEMENT ACTIONS
ATTACHMENTS

S NSO R DN -

Refer to the Main Reads Environment Branch Iniranet wab sife for a template of a plan briof.

Reafar io the Main Roads Environment Branch Iniranel sife for a lempfale of g desgign brief.
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Appendix E3
Wead Managemant Plan - Suggested Table of Contants

Companants of waad management for a project ara:

. Waed Assessment {description and disiribution of weeds on slig)
«  Conirol Program (the conlrol work to be undertaken)
s Monltoring (effectivenass of control and nead for follow up).

A Waed Management Plan should Include the fallowing:

* Project site plan with all road verges broken Into conservation value (1 to 5 degraded lo

intact native vegetation),

Complate daseription of weeds on site and summary of distribution.

Any daclared weads and control racommendations.

Areas for priority treatment.

Tapsoll management recommendations for the project that taka into account,

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

s Control program with total areas (ha), chamical types, application methods, safely data
sheets, application tming, and application ratas, complale with an estimate of cost o
deliver the required control program. Program timeframes and number of applications
required,

3 Monitoring program.

Appendix E4
Revegetation Handover Report - Suggested Table of Contents

PROJECT QUTLINE
Background
Description of area
Stakeholders
Cbjectives

Kay Factors

Timing of works

el e
L= e

SUMMARY OF WORKS
Site praparation
Ravegetation method(s)
Speales and quantlties used

B b b R
ks

MONITORING
Delalls 1o data
Fuiure monitoring

RECOMMENDED ONGOING MAINTENANCE ACTIONS

@ 0 0
ba -
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ANNEXURE 5

Guidelines for Assessment: Clearing of Native Vegetation under the Environmental
Protection Act 1986

CPS 817/6

11 December 2014



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 Chlef 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 agalinst the clearing principles and to take into account any other
relevant information. [t 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 inveive 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 far any inaccuracies and persans 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 Australla cannat 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 £P Act. If a proposal |5 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 Autherity on the impacts of the clearing.

The CEQ makes decisiens on clearing applications and must consider a range of factors
in making the decision. In practice, the CEQ will use advice and recommendations frem
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 expectad of this report,

Assessment techniques should take Into account EPA standards and policies for
environmental impact assessment as outlined fn Guidance Statements and Position
Statements. Relevant Guidance Statements and Position Statements are detailed in
relation to each principle.

The assessment Is a judgemeant agalnst the principles and other matiers. These
guldelines and listed tools are Intended fo essist assessors In making that

judgernent.

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 seme 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 mare 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 declsion 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 clearad If it comprises a high level of

biclogical 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
= vascular plant taxa diversity for each ecological community,

Measures of fauna specles 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 commiunities (assemblages));
macrohabitat diversity;

microhabitat diversity in each macro-habitat;

a variely of soil types or geological formations; and

micro topographical diversity and edaphic variation.

" &8 & 9 ® @

Assessment of biodiversity is complex because of the huge number of species, genetic
varfation within species and associations of species that exist within Western Australian
ecosystems. In general, there are only reasonable data an the diversity and distribution
of vertebrates, limited data on the diversity and distribution of vascular plants, few
data on invertebrates and negligible Infermation 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 (l.e. variety of unique assemblages of
plants and animals and ecosystems) are hard to define. As lang 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 twao factors changes at different geographical
scales (EPA Position Statement No.3).

It is recognised that genelic diversity 1s 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 blodiversity. The EPA sees the proper understanding of the
requirements of adequate surveys as central to achieving a sound assessment of
blodiversity.

Some key factors in using surveys to assess biodiversity include:

= The methodology used should be consistent with the approaches recommended in
the EFA 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, thelr 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 avallable, a greater survey effort would be
required).



{b) Natlve vegetation should not be cleared If it comprises the whole or a part
of, or is necessary for the maintenance of, a significant habltat for fauna
indigenous to Western Australla.

Guidelines

This principle alms to maintain indigenous fauna species and assemblages of species in
their lacal 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 materfal, through the browsing of flora, predation, digging, the
consumption of organic matter generally, excretion, death and decay;

« the pollination, fertilisation and germination of plants; and

» malntaining the dynamic “balance” in ecosystems. The balance between
assemblages of plants, animals and diseases, and environmental elements such as
fire, soll 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;

s increasing edge to area ratios of nalive 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.¢. lass 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 external 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 habftat 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 recruft. 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-Uimited or area-limited. Significant
habitat {5 habitat which provides resources (breeding, sheltering and feeding),
connectivity or habitat area for a specles or community that is criticat for its survival.

It may be necessary to identify, from the total pool of faunal species present, the
specles 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 lecal 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 socfal group
could not survive,

Tools used by proponents and assessors

To determine the likelihood of significant fauna species, populations, ecological
communitles or their habitat within the site or its vicinity, the following considerations
should be addrassed.

1. Censult 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.

2. Note the presence or absence of each of the specific habitat elements required by
field list species. Identify relevant areas on the property map.

3. 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;
caves, rock outcrops, overhangs or crevices;
permanent or intermittent waterways or water bodies; and/or
other (describe),

- @ & @ @

4, 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?

5. 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) Natlve vegetation should not be cleared if it includes, or s necassary 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 remalns 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 thelir range.

Studies must be undertaken by sultably qualified people of a timing, duration and
axtent necessary for the adequate identification of rare flora, othey significant flora
and priority flora species.

Note that DRF are protected under the Wildfife 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 slgnificant flora such as rare, uncommaon 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 criterla, 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.

1. 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 flera 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 oceurring 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 Biediversity
Conservation Act 1999, priority ecological communities (PECs) and other significant
ecolegical 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 acological communities themselves and the buffer
necessary to protect the communities from deleterfous Impacts by maintaining
ecological processes and functions within these habitats. Buffer areas are measured
frem 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 s 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 assessars
The highest level of knowledee should be used.

1) Refer to DEC database for known sites of TECs listed in the Environment Protection
and Blodiversity 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} Natlve vegetatlon should not be cleared If it Is significant as a remnant of
native vegetation In an area that has been extenslvely cleared.

Guidelines

This principle aims to maintain sufficlent 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 sach
ecological community in local areas throughout its pre-European range.

The National Objectives and Tergets for Blodiversity 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 biclogical
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.Z on
environmental protection of native vegetation in Western Australia (EPA 2000).

A typlcal 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 smatl, 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 criterfa, vegetation complexes, which are mapped for the
entire extent of the Swan Coastal Plain in the System 6 and System 1 Reglon (Heddle et
al. 1980; Mattiske and Havel 1998) and the area covered by the Regional Forest
Agreement, which includes the Jarrah Forest Bloregion within System & (Mattiske and
Havel 1998, Havel 2000), are usad as the base mapping of ecological communities. On
the Swan Coastal Plain this should be supplemented by information on floristic
community types (Glbson 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
fdentifled on the Swan Coastal Plain of the Greater Bunbury Region Scheme and within
the Bush Forever study, Within these constrained areas, criteria may be varfed to "at
least 10%". However, other principles and criteria do apply within these constrained
areas, subject to exemptions for assessed schemes and deemned 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, 1.e. regional studies and/or area-specific studtes.
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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 vedetation.

GlS themes and tools

NLWRA (Beard/Hopkins) vegetation mapping

NLWRA remnant vegetation extent

Heddle

RFA

IBRA reglons and subregions

DEP_CAT (calculates representation at local area scale)
Vegetation trends 88-00

(f) Native vegetation shouid not be cleared If it is growing in, or in
associatlon 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 bulfer 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, walercourses 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 habitals and as being among the
most biologically productive and biologically diverse habitats on the planet. They
directly and indirectly supply food toe 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.

Toals used by proponents and assessors

1) ldentify watercourses and wetlapds including thelr associated riparfan zones,
wetland dependent vegetation and appropriate buffers.

2} Determine whether the watercourse or wetland is listed as significant.

k)]

Sources of information that will aid in the idenlification of significant watercourses
and wetlands include:

8

Swan Coastal Plain wetland mapping north of Bunbury {s available through the
Geomorphic Wetlands Database; and

Swan Coastal Plain wetland mapping scuth of Bunbury Is available in Hill et al.,
(1996) Wetlands of the Swan Coastal Plaln 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 Gazetle, 214
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.

Determine appropriate buffers (where necessary) for watercourses and wetlands.

Additional information that may ald in the application of buffers to watercourses
and wetlands:

Water and Rivers Cornmission (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 Commizsion 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 (Davles and Lane 1995) refer to the table in Pasition 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

(@) Natlve vegetation should not be cleared If the clearing of the vegetation is
likely to cause appreclable 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 belaw 4 while high pH soils are those abave 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
hydralogy 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 |V and V should not be cleared.

Land capabllity classes
Capabillty Ganeral Descrlption
Class

Very high capabikity for the proposed activity or Use. Very few physical limitations presont |
which are easlly overcoms. Risk of land degradation Is negligible,

High capabliity. Some physisal limimllens affecting elther productive land usa or sk of land
degradation. Limilaions avercame by caraful plannlng.

Fair capablity. Moderale physical imitatlons slgnificantly affecting productive land use or
risk ol land degradation. Careful planning and canservation measures requirsd,

Low capablity. High degrae of pnysical iimitations not easlly overcoms by standard
developmen! techniques andior resulting 1n 8 high rsk of land degradation Extansive
conservation requiremenis.

Very low capability, Severity of physical Imiiations is such that ts use Is usually prohibitive
in lerms of either development casts or the assoclated rlak of land degracatlon.

Guidelines develaped 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 n the tables below.

Soil erosion - determine land capability classes for water and wind-generated soil

erosfon.

Walar erosion

| Agricultural region | Soll surface texiurs Land Capablity Class
: T m ] N [V
Yo slope

Soulh West Sand 0-2 34 5-8 4153 | =15
Sondy Learmn snd 0-2 3-5 6-8 8-20 =20
Loams 0-1 2 3-8 3-28 =25
Clay Loamng and

~ hesavier B

Northern Sand 0-2 3-4 5-B 915 =15
Sandy Loams o2 3-5 8-8 820 =15
Clay Loams and 0-1 2 3-8 g =8
Hapvlar

Sputh Coast Sand 0-2 -4 5-8 9 =8
Sandy Loam and 0-2 35 6-8 8-15 =15
Loams 0-1 2 3-8 g =12
Clay Loams snd
heaviar

Greal Southem Sand 0-2 3-4 58 g =8
Sandy Loam and o1 2 38 816 =15
Loams 0-1 . 3-8 8 =8
Clay Loams and

o haavier L

Ceniral Sand 0-2 34 5-g g =8
Sandy |.osm and 0-1 2 3-8 g =15
Loams 0-1 2 3-8 g =8
Clay Loams and

| heavier e -

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 - Fleld 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 forefinzer.

Force  Description Hazard
“rating”
] Loose No farce reguired, Separate particles ms found in loose L
sands
1 Very wesk Vary gmall forees, almost nil 5
2 Moderately weak  Small but slgriflcant forca 4
3 Modarately firm Moderate to firm foree 2
Very firm to rigld Disregard as wind erosion hazard, if particles are >2mm 1

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
B‘

<1mm
1-2 mm a
26 mm 3

Relief and aspect is also important. This can be combined to give ratings on the
following landforms:

Lapdfonmn Hazard raling
Duna systam &
Exposed flal plaln ]
Linduleting country 4
Hitly terrain 2
_Depressions 1
4. Add totals from 1-3 to detenmine the land capability class for wind erosion hazard.
I Addad poinis Land capability class Comrmants
i3 v Nao clearing
16-18 W Clanring with wind prolection lefl
<18 1-M MNommal district practice

Determine sofl pH and heavy metal levels.

Soil acidity
(Cantral and Northern agricultural reglons only)

Soil acidity should be tested on yellow or pale yellow sandplain supporting Wodgil
vegetation {Acacia spp.) or where naturally acidic soils are suspacted.

1.
Z.

Identify areas of uniform vegetation {sandplain vegetation).

Soil sampling (subsoil 15-20 cm). Take one sample per hectare systematically across
the unit, with a minimum ef 30 samples within a sandplain unit. Then bulk each 30
samples and take a subsample for soil testing.



3. pH test an subsample (1:5 0.01M CaCly)

pH 2 4.5 Not highly acidie, no clearing restrictions
pH =4.5 Proceedto 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 B
Agricultural Soll surface texture Land OCapability Class
region
] | R m W ]V
"% slope
Sauth West Drainage Wells Moderstaly | tmpardaally Poorly V. poorly
drainad dral:'lﬂi ainad dralnad dralnad
Undulating Plaln Swarng
gﬂ,’,}'::b"" il Undulaling sL SCL duplax | Vallay floer c
Sl dm:h 5 0.51.0m Roile ¢ 0,2 m
N Dap =1.0m 10-20% 0.2-05m <0.2m Gisyad
Mollling 0-10% Low 20-30% 30-70% Very high
Inundation risk Nil Madum High
Nartharn - Drainaps Wall- Moderately | Imperlectly Poorly V. poorly
dralned drained dralned dralned dralnad
- Undutafing Plaln Sveamp
a DT::?T eloment Uniclulating sL SCE duplex | Yallay floor c
il ¢ h s 0.5-1.0 m wolte c “02m
08 g >1am 10-20% 0.2-0.5m 0.2 m Gleyad
Moliling 0-10% Lo 20-30% 6-70% Vary high
|| Inundation rlsk N Madium |
Soulh Coast Drainage Well- Modermaly | Imperfecily Peatly Vv, pm:liy
drairad drained dralned dralned draln
Undulating Fiain Vallay ficar Swamp
;:m;“pr;“ ol Unduiting 5L SCL duplex 2 c
Soil depth 8 a510m salle <@Zm “0.2m
: P *0m 10-20% 0.2.05m 30-70% Gleyed
Motlling 0-10% Low 20-30% High Vary high
b~ Inundatlon risk Nit Medium |
Mate: low-lying depreseions with peordy drained solls should not be cleared T
Groat Southern | Slops % | 63% 3% 1-D1% 0%
Depth to clay =1 m *im 0.54.0m 0.5-0.16m “0.15 m
Soll type daep S sL sC LC HC
uy ﬂiﬂ}'ﬂd 810 10-5056 20-30% 30-70% *70%
1 3 4 =]
fg’: ;;?'::ﬂqﬂ plairvplaten | vallay N swarmps
u unevan incapebla
= Dralnage capacily aapab -
Cantral Drainage Wisll- Modarately | Imperectly Poorty v,
deained drained raine dralnad dralned
| ' Umiulating Plaln Swamp
"52,'1,‘:;‘:;" e Undulatrig st SCL duplex | Valey floor c
Soll de 3 0.5-1.0m solis c <0.2m
pih s1.0m 1020% | 0.2:05m «0.2m Gleyed
Mattling 0-10% Law 20-30% 30-70% Vary high
Inundation risk Bl Medium High

Seils 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

to 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 Manitor)

Salinity Monitoring (Land Manitor)

Salintty Risk (Land Monitor)

Groundwater Salinity, Confined Aquifers
Groundwater Salinity, Superficial Aquifers
Acid sulphate soil risk on Swan Coastal Plain

(h) Native vaegetation should not be cleared If the clearing of the vegetation Is
likely to have an Impact on the environmental valuas 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 anather 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 viabflity 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 ecolegical 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 resitience.

Ecological tinkages of vegetation between larger areas of copservation 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 fsolated patches - with greater
separation distances fewer and fewer species will have the mobility necsssary to
maintain access.

Tools used by propanents 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;

¢ 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 Biediversity

Areas with high priority for retention and protection (l.e. Local Conservation Areas).

- * 2 [ ]

Determine whether the land provides a buffer, ecclogical 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. Alterpatively, a narrow, disjunct, impacted, or otherwise tenuous habitat
linkage connecting to conservation areas may exist. These are essential to maintain
landscape-level connectlvity, 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 velues of a
conservation area, include:

+ distance to the conservation area and between other possible ecological linkages;

+ size and shape of the ecological linkage or buffer;

s 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;

e types of land cover (eg. natural vegetation, pastoral/grazing, cropland/irrigated
ag::ultural, low density residential, etc.) within and immediately adjacent to the
linkage;

¢ primary barriers that are Impediments to faunal movement, gene flow and
ecological processes, and features that facilitate these within linkage. For exampte,
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.
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GIS themes

DEC-managed Estate

WRC Estate

EPA System boundaries and areas
Bush Forever areas

Register of the MNational Estate

(1) Natlve 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 guality.

This principle alms 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 ar aquifer,

Native vegetation should be retalned 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.

Mative vegetation should be retained if there is potential for low pH waters and/or acid
sulphate solls 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 suifate potential has been mapped far the Swan Coastal Plain but not for the
remainder of the southwest. The Acid Sulfate Soils Guideline Series pravide 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
Pratection 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 te location in the catchment and salinity risk.
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Biclogical communities associaled 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 Swan 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
s 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.

= Consult salinity risk mapping series to identify if salinity (electrical conductivity) is
rising in the area (south west anly). 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.

s (n Swan Coastal Plain, consult the acid sulphate soil GIS data to identfy whether
the area Is in area of moderate or high risk, ;

= In other areas, determine whether soil types have the potential to generate acid
sulphate sofls. 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.

¢ Hydrogsologic 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 criterfa (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

¢ Identify 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.

+ 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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s Determine likely Impact of clearing on nutrient levels from leaching of nutrients or
from erosion carrying nutrient rich soil particles. Ne 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 enly)

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 guality 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 srnaller 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 criterla 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:

soll compaction and infiltration

soil profile depth

seil drainage/recharge rates

perched water tables - groundwater contours and monitaring well water levels could
be considered

» water logging observed on adjacent properties

Flaodplain 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 CED 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 schemne 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 strategfes 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 decislon reports. Generally, other factors could fnclude 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 discussiens 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.

Bloregion

IBRA regions represent a landscape-based approach to classifying the land surface.
Specialist ecological knowledge, combined with regional and continental scale data on
climate, geomorpholegy, landform, Uthology and characteristic flora and fauna were
interpreted to describe these patterns. The resulting integrated regions were ascribed
the term blogeographic 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 bicregion

Endangered” <10% of pre-European extent remains

Vulnerabte* 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 remaval 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;

(T} the severing of trunks or stems of; or

{g) 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 categorfse disturbance related to human
actlvities. This rating refers to the degree of chapge in the structure, density and
species present in vegetation in relation te undisturbed vegetation of the same type.

The maost widely used condition system |s 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: Baslc vemetation 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 ond 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
Specles protected under the Wildllfe 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 commmunities are defined
will depend on the level of detall 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

Ecosysterns are the critfcal blological/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 materfal 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 ecasystem 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;

fauna species that have few populations in the Bloregion;

fauna 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. Riparfan 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 inctuding habitat for many aquatic and terrestrial
species, stabilisation of the banks, energy dissipation, ecclogical linkages, and sediment
and nutrient retention; it assists In maintaining the iIntegrity of the watercourse or
wetland in 2 number of ways.

Genetic Diversity

Variation of genes/genetic information contained in all individual plants, animals and
microorganisms both within and between populations of orgapisms that comprise
individual specles 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 - biaphysical 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 2
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. Fer ecological communities where
there 1s 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 S0km is
recommended. This will need to be determined on a reglon 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
words, systems of local populations connected by dispersing individuals,
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Mative vegatation

Indigenous aquatic or terrestrial vegetation but does not include vegetation that was

intentionaltly 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 1s 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 biclogical
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 blological diversity and ecological patterns and
processes of the ecological community or ecosystem concerned (Commonwealth of
Australia 1996).

Significant ecological community

» DEC threatened ecolegical communities (TECs) as lsted 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

¢ Specles 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})

= 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

= 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 monitering.

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} Netice 2007 (Government of Western Australia
2001b).

Species Diversity

This can be considered as the variety of individual species within a given area, such as a
regien. While such diversity ¢an 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 specles 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 gepetic change and evolutionary processes.

Threatened ecologicai 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
1897, 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 Endandered,

Yegetation 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
underlylng 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 herbacecus, annual or perennial, thorny or succulenl, evergresn 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 daminants it is in the same
assoclation. The association is the basic unit of vegetation.

5. Plant Formation: a vegetation unit that considers plant assoclations that have a
similar physiognomy (a combination of vegetation structure and growth-form),
independent of specific floristic compasition.

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;

(¢) 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 Tlow 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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