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Restoration in Western Australia

Ecological restoration in Western Australia
is undergoing a rapid evolution.

There are many drivers for restoration e.g.
voluntary, market, compliance.

Increasing in scale, increasing level of
recovery.

Compliance-led restoration plays a critical
role in restoring endangered ecological
communities and their associated values.

* Restoration post impact

* Restoration for offset

Biodiverse restoration,
reversing degrading
processes and enhancing
resilient ecosystems for
the Wheatbeit?

' nature repair markets
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ARN

Community resilience
through knowledge,
skills, economic
opportunities?

Enduring
environmental,

social and
economic
benefits

e.g. environmental offset
considerations under WA
and Commonwealth
regulation

CO2

Enduring benefits of a restoration project once a
compliance obligation has been met?




Restoration in EIA and beyond...
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While Western Australia applies a consistent approach for Environmental Impact
Assessment pre-disturbance, we do not have the same rigor for assessing post-
disturbance restoration.

. . Physical
- Inconsistent data collection (what, when and where) conditions of

the soil
- Incompatibility of datasets, lack of shared learning

- Poorly performing sites often due (but not limited) to: Species

tolerance to
altered cond.

- Not having the right data
- Not monitoring at appropriate intervals
Lack of adaptive management

Seasonal &
long-term

Level of

Recovery recovery

climate

trajectories
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What data do we / do we not collect for EIA?
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* Baseline data collection is informed by formal technical
guidance e.g.

* Terrestrial vertebrate fauna surveys for environmental impact assessment (EPA
2020).

* Flora and vegetation surveys for environmental impact assessment (EPA 2016a).

* Sampling of short-range endemic invertebrate fauna (EPA 2016b).

* A guide to managing and restoring wetlands in Western Australia (DEC 2012).

* But this does not capture all information needed to inform
restoration projects.

* We need baseline data for impact and reference sites.

No WA Gov or federal technical guidance for restoration

(currently).
v

}‘ ; * Noting SERA engagement with DCCEEW National Standards
,.‘ f \/% WA EPA recognises the critical role for Restoration in offsetting (EPA 2024) 5ﬁhewﬁtemms"ahan
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Standards-based restoration

Approach informed by SERA
(Standards Reference Group 2021) &
SER (Gann et al. 2019)

Consistent, repeatable and scalable
approaches, using a restorative
continuum and 5-star recovery
system
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ECOSYSTEM RESTORATION
ECOLOGICAL RESTORATION
REHABILITATION
REMEDIATION

REDUCED IMPACTS

5-STAR ALIGNMENT
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A monitoring framework for restoration
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Ecological Recovery Social Benefits

SQEC\ES COMPOSIT/O/V
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From Gann et al. 2019 - see Young et al. 2022 for mining-specific wheels s



Why so much data?
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 Asarestored ecosystem matures the most Ecological Recovery
important / informative attributes are in flux

e.g.

SVEC\ES COMPOSIT/o,v

1seq

* Implementation = Absence of threats,
Physical conditions

» Establishment - Species composition,
Structural diversity

* Maturation = Ecosystem function,
External exchanges
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\ /\_/ Baselining for monitoring
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V' N
Baseline data for all
attributes is needed to N — Pre-disturbance
. . baseline
monitor traJeCtO ry :[ Recovery gap
S | Decline
C*g due to 1 —
2 impact Natural process of
0 Objective is being met. 9 recovery continues
Low risk of not meeting goal g ?
Q Objectives are not being met, E Planned "
Medium risk of not meeting goal o recovery P Actual
'S (trajectory) 7 , recovery
o Objectives are not being met. o ¢
High risk of not meeting goal \ )—-Q.@
@ Restoration activity @
T T 4
Start Handover
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Selecting references for restoration
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Expected conditions
at the site post-disturbance

@ Will the site conditions be broadly suitable w
for the restoration of a native ecosystem?

e Multiple references may be needed.

* Ideally represent an intact natural
system.

N

* Historic reference state may not be
possible.

@ Is this due to a change caused by the @ Amend and use an appropriate
disturbance? Is it feasible to amend? native ecosystem

*  Ecosystem dynamics within sites
coupled with climate change can limit
the suitability of local reference.

Could th cted conditi it Use the alternate ecosystem
L ovore JERChibyonatoitmike il s informed by a native reference

ecosystem

y

* Need to agree on the reference at EIA.

Can the site be managed in another m 5 s
@ SR O Select the most restorative option

Undertake targeted research, data collection,
and stakeholder consultation to inform decision

4

Repurposing plus offsets*

“Offsets should only be used when all other options to address the
recovery gap have failed, including testing future practices



What baseline data do we already collect? Is it sufficient to inform restoration?
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SER Ecological Benefits Recovery Wheel

Ecological Attribute

Sub-attribute

Typically collected in baseline EIA (desktop or
detailed survey with examples)

Absence of threats

Contamination

Invasive species

Abundance and level of risk

Over-utilisation

Other degradation drivers

Level of disturbance

Physical Conditions

Water chemo-physical conditions

Substrate chemical conditions

Substrate physical conditions

Species Composition

Desirable plants

Richness and abundance

Desirable animals

Richness and abundance

Rare and threatened species

Presence/ abundance

No undesirable species

Presence/ abundance

Provenance, genetic diversity and genetic resilience

Structural diversity

All vegetation strata

Vegetation structure

All trophic levels

Trophic levels (e.g. producers, consumers)

Spatial mosaic

Vegetation structure and composition

Ecosystem Function

Productivity/cycling

Course woody debris

Habitat & interactions

Nesting/denning

Resilience/recruitment

External Exchanges

Landscape flows

Movement of matter/ organisms

Intraspecific gene flow

Habitat links

Habitat corridors




Example indicators, purpose and associated data points for monitoring attributes

(see Appendix 10 Bishop & Young in press for more!)
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SER Ecological Benefits Recovery Wheel

Example indicators

Ecological Attribute Sub-attribute

Contamination

Concentration of pollutants or harmful substances
Area of exposure/existing contaminant

Absence of threats
Over-utilisation

Species composition

Tree damage

Richness and abundance of undesirable species
Vegetation % cover

Water chemo-physical conditions

Chemical condition
Physical condition

Physical Conditions Substrate chemical conditions

Soil chemical properties

Substrate physical conditions

Soil parameters
Biological indicators
Hydrological conditions

Provenance, genetic diversity and genetic

Species Composition s
resilience

Seed source location and corresponding characteristics
Seed quantity

Plant species provenance

Genetic composition

Ecosystem Function Resilience/recruitment

Seedling recruitment
Food web interactions
Resilience to disturbance

External Exchanges Intraspecific gene flow

Observed pollinators (e.g. insects, birds) and travel distance
Genomic data




Integrating standards-based restoration information into EIA
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* Much of the data for standards-based restoration is already being
collected.

e With appropriate planning, missing data could be incorporated into
baseline assessments.

* Combination of field and remote sensing data can be used to maximise
efficiencies.
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Integrating standards-based restoration information into EIA
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Coming soon
We need to be thinking about: 1

* Understanding the system, not just the flora and fauna. A

* Understanding the properties of the post-impact or Restoration

a d al ICed I I E?I 5 I e standards for the
V O S I .

* Determining the most appropriate reference. Australian S

* Building a data collection and monitoring framework that
can remain consistent for the project entirety.

* Incorporating research trials to begin to fill knowledge gaps.

* Recognising compliance-based restoration requires
monitoring and adaptive management.

4 The Western Australian
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The Biodiversity
Conference 2025

NATURE POSITIVE

Registrations now open: https://www.biodiversity2025.com/registration/
Sponsorships opportunities available: https://www.biodiversity2025.com/sponsorship/

‘ The Western Australian

B%dlversny

EEEEEEEEEEEEEEEE



https://www.biodiversity2025.com/registration/
https://www.biodiversity2025.com/sponsorship/
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