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Introduction

Guideline scope and purpose

The Queensland River Rehabilitation Management Guideline (QRRMG) provides a consistent and transparent
approach to river rehabilitation including the development of a river rehabilitation plan. It is based on the Whole-of-
System, Values-Based Framework (the Framework) and provides a comprehensive and integrated, values-based
approach to the river rehabilitation component of river management. The approach, called the Rehabilitation Process,
and the underpinning Framework has been designed to ensure that management decisions are informed by linking
an understanding of the biophysical components (parts) and processes of rivers to the broader landscape, and to an
understanding of the ecosystem services society derives from rivers. This enables consideration of the value of these
services to different beneficiaries and the threats and pressures on them.

There are many ways and reasons why rivers are managed, and a broad range of stakeholders and beneficiaries
that are involved in their management (Chan, Satterfield and Goldstein 2012; Gonzélez del Tanago et al. 2016;
Kenter et al. 2015; Rutherfurd, Ladson and Stewardson 2004). This guideline is primarily intended for those parties
that are responsible for creating management plans for the rehabilitation component of river management. This may
include technical managers, funding agencies, Natural Resource Management groups, local governments,
consultants, First Nations people, and land care groups. The use of a consistent approach for creating a rehabilitation
plan enables transparent, consistent, and effective evaluation by government agencies. Beneficiaries and
stakeholders, including landowners, can also be better engaged by having a clear process even if they are not
responsible for the plan creation.

The QRRMG recognises that there is a significant existing body of literature on how to undertake river rehabilitation
management (e.g. Ciotti et al. 2021; Gilvear, Spray and Casas-Mulet 2013; Lovett and Price 1999; Rutherfurd, Jerie
and Marsh 2000; Stewardson et al. 2004; WMO 2012). It does not intend to provide an in-depth review of pressures
on rivers. In addition, it does not provide the technical details on how to undertake interventions. Instead, accessing
appropriate technical experts and legal guidance is recommended. The QRRMG provides a high-level summary of
the seven step Rehabilitation Process including the rationale for each step and what each step involves. It is
complemented by an interactive website (https://wetlandinfo.des.gld.gov.au/wetlands/management/) which provides
further details for each step and links to appropriate resources which can be updated as technologies and new
information arises. The QRRMG provides a process that can reinforce a proactive rather than reactionary approach
to river management, while recognising and allowing for either approach to be adopted.
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Figure 1 Artwork representing First Nation connections between catchments. (Source: John Locke)

River variability and uses

The rivers of Queensland are diverse and have been part of First Nations peoples’ identity for millennia (Figure 1).
There have been intense periods of land clearance across Queensland (mid-1800s to mid-1900s), including on
floodplains and on the banks of rivers, for agriculture and urbanisation. This has resulted in changes to the way both
land and rivers are used as a resource and valued. Many river systems have experienced changes, some with
dramatic deepening and widening, others filling with sediment causing more frequent flooding. The effects of this
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land clearance can still be seen in most river systems across the state, and continues to propagate through the river
systems, so it should be considered in any management activities.

The nature of rivers can vary significantly, not only between different regions but also along the length of a single
system (Bourke and Pickup 1999; Frissel et al. 1986; Fryirs and Brierley 2021). This means that the ways rivers
respond to disturbances are complex and diverse (Figure 2 and Figure 3). Any management intervention needs to
consider the catchment within which a river is situated, the rivers characteristics (components and processes), the
range of services and values it provides to beneficiaries and stakeholders and the range of pressures that it may
have been or may be subjected to.

250 Mo o0

Figure 2 Aerial imagery of the Lockyer Creek near Upper Lockyer from different time periods showing: A) 1951 - low levels of
vegetation cover, B) 2009 - preflood channel and floodplain condition, C) 2011 - post flood sediment deposition on the
floodplain and channel erosion. (Source: https://gimagery.information.qgld.gov.au/)

Figure 3 Aerial imagery of Leichhardt River near Mt Isa from different time periods showing: A) 1956 —low levels of urbanisation,
B) 1968 — increasing urbanization and recreational use of the channel and floodplain, C) 1994 — further modification of the
floodplain and channel for housing, industry, and recreation. (Source: https://qgimagery.information.gld.gov.au/)
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Defining river rehabilitation

It is acknowledged that terms such as river, creek, stream, waterway, watercourse and others can be used
interchangeably. In this document the term river is used and considers the whole river system from the headwaters
to the upper limit of tidal influence, including the channel and the adjacent flood inundation area. The adjacent land
may contain a floodplain and riparian zone.

Rehabilitation is an action, or actions to repair, enhance and/or replace ecosystem processes and/or components,
to improve intrinsic values and/or ecosystem services. Restoration is an action, or actions to bring back a former,
original, normal, or unimpaired condition (based on SRG SERA 2021). The restoration of river systems back to their
pre-disturbance condition is a worthy goal, but frequently unrealistic because of substantial changes in flows of
sediment and water.

The techniques of river rehabilitation continue to improve based on research, monitoring, and technological
developments. The use of vegetation has significant advantages as a management tool and this approach is
encouraged where possible. More specialised approaches are sometimes needed to improve the condition of the
river and adjoining lands so that the river can recover more quickly from a disturbance while reducing the need for
continual maintenance.

The Rehabilitation Process

The QRRMG provides a high-level description of the Rehabilitation Process (Figure 4) within a river rehabilitation
context, including the rationale for each step and what each step involves. The Aquatic ecosystem rehabilitation
section of Wetlandinfo has been designed to complement the QRRMG. It provides further details for each step and
links to appropriate resources which will be updated as technologies and new information arises. In addition, there
are three electronic tools to assist with operationalising the Rehabilitation Process for a project:

» Aquatic Ecosystem Rehabilitation Mapping Report
» Aquatic Ecosystem Rehabilitation Plan

» User Defined Factsheet — Aquatic Ecosystem Rehabilitation Process and Whole-of-System, Values-Based
Framework.

Together these resources support and enable the user to develop a customisable project specific rehabilitation plan
that applies the key principles of river rehabilitation, considers each of the steps in the Rehabilitation Process and
aligns with the Framework.
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What triggers or initiates river rehabilitation?
Rationale for inclusion

River rehabilitation can be triggered by an event (current or in the past) or begin through an initiative to address a
responsibility or a need. Natural triggers can include disasters such as cyclones, floods and fire. Societal triggers and
initiatives can include the need to protect at-risk infrastructure, market mechanisms, and drivers such as government
policy, legislation or planning requirements (e.g. environmental offsets, water quality improvement and biodiversity
protection). The trigger or initiative needs to be understood as this sets the context for the initial project goals or
objectives. Examples of two triggers for river rehabilitation are shown in Figure 5.

Figure 5 Examples of two triggers for river rehabilitation: A ) photograph of Mt Morgan ca. 1905 showing the impact of historic gold mining
on the Dee River that has changed the form and processes in the channel and on the floodplain at the site and downstream (Source: National
Library of Australia), B) A creek in the Lockyer Catchment following the 2011 floods indicating high rates of riverbank erosion and showing
few native trees and shrubs on the floodplain and in the channel (Source: Jon Olley).

Description of what is involved

The clearer the trigger or initiative, the easier it is to identify who or what will benefit from rehabilitation, and what
services are being targeted. Documenting the trigger or initiative that started the Rehabilitation Process in a
rehabilitation plan will ensure that the project remains in scope. Further investigation (for example, how climate
change is affecting flood frequency and intensity) may identify that the trigger or initiative is only part of a broader
issue. This may require modifications to the project.

In cases where the initiative is based around the prediction of an event, there is often more time to develop a deeper
understanding of the issues and how to respond to them. Natural disasters can result in the perceived or real need
for near instantaneous responses. Reacting rather than responding to such events (e.g. a large flood event), can
lead to costly interventions that may not have been needed or that have unintended consequences. A proactive
alternative is to pre-plan using the Framework so that relevant information and data is available to inform disaster
management responses. A triage approach, where issues are identified, ranked and addressed based on risk, can
be applied after a disaster event. This information can also be used to develop a longer-term plan that prevents
reoccurrence and improves resilience to future events.
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Key river rehabilitation principles

Rationale for inclusion

The overarching goal for river rehabilitation management is the wise and sustainable use of rivers. The Ramsar
Convention (1971) prescribed the ‘wise-use’ and management of wetlands (see glossary). The Rehabilitation
Process applies seven key principles to underpin this goal.

Description of the principles
1. Create a clear strategy/plan

Undertaking a rehabilitation project, even a small one, can involve a lot of work. Planning the project properly will
save time, money and frustration. It is important to outline the purpose of rehabilitation, and the services or values to
be maintained or improved in a rehabilitation plan. In addition:

» Seek expert advice/ensure appropriate skills are available: River rehabilitation can be technically challenging
as these are complex systems, involving the interaction of water, plants, animals and humans. Management
interventions should be developed and implemented by appropriately qualified people (e.g. fluvial
geomorphologists, hydrologists, botanists, ecologists, engineers, social scientists).

» Check legal obligations: Ensure that the actions to be undertaken do not cause environmental harm or break
the law. Federal, State, and local leqgislation, policy and planning need to be considered in any rehabilitation
activity. Legal requirements may impose significant time and financial constraints on projects. It is
recommended that pre-lodgement advice is sought through the State Assessment and Referral Agency to
identify any impacts on potential state triggers that may result in the need for a development approval.

» Use best management practices: It is tempting to use tried and tested methods or simple activities that may
have worked elsewhere. Consider what intervention options are best suited to the project.

* Include maintenance: Any river rehabilitation project needs to consider both the initial works and the ongoing
maintenance requirements to achieve the long-term outcome, and factor the costs of both, into the
rehabilitation plan.

» Monitoring, evaluation and adaptation: Rehabilitation should integrate monitoring, evaluation, and adaptation
in the rehabilitation plan. This includes collecting baseline river condition information before rehabilitation works
begin and monitoring for changes after works have concluded. This information can lead to the improvement
of future management activities. Celebrate the success of implementation but continue to monitor to ensure
long-term outcomes are achieved.

2. Understand your system at multiple spatial and temporal scales

Rivers can provide numerous ecosystem services that are valued in varying ways by different beneficiaries. They
also actively respond to changes that occur both locally and/or further away at varying timescales. Understanding
the form and processes of the site and its broader landscape (catchment) can improve outcomes. This includes
knowing past activities, interventions, and disturbances. The future impacts of climate change and the timing of
implementation also need to be considered.

3. Consider if intervention is necessary

Any river rehabilitation project needs to consider the dynamic nature of these systems. For example, rivers naturally
move across floodplains over time through the processes of erosion and deposition; therefore, is intervention
necessary? If it is deemed necessary, avoid only managing current issues. Instead, consider goals and objectives
that relate to the medium to long term. Include consideration of the future impacts of climate change and how it may
alter aquatic ecosystem dynamics. Also consider what management intervention(s) would reduce the need for
interventions after triggers such as floods and cyclones.

4. Involve First Nations People and other stakeholders

All river rehabilitation management planning should consider impacts on a broad range of stakeholders (including
beneficiaries). Identify and involve stakeholders from an early stage in the process (Figure 6). Take time to
understand their different perspectives and possible competing values. Consider that not all community members
benefit from the services or values and some people might be negatively impacted by the rehabilitation activities.
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First Nations people have a deep relationship with, connection to, and responsibility for aquatic ecosystems. This is
part of their identity and therefore the cultural, physical, and spiritual health of First Nations people is intimately
connected to the health and wellbeing of these systems. First Nations people have been enduring custodians for
tens of thousands of generations. Consideration and incorporation of traditional knowledge and values of First
Nations people is fundamental to achieving sustainable river rehabilitation outcomes that respect both Country and
people. It is necessary to involve the appropriate First Nations people, and to gain their prior and informed consent
to work on their traditional lands. It is important to invest in building a relationship and trust. This may take time and
may be guided by the Queensland Government Roadmap for engagement with First Nations People (DES and
BioCultural Consulting 2021).

IR
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Figure 7 A map view from the project search tool of
Wetlandinfo that can be used to inform on other
projects in an area to guide appropriate
interventions and to share project information
(Source: DES 2022).

Figure 6 A workshop that involved stakeholders in the design and
content of the Rehabilitation Process (Source: International Water
Centre).

5. Optimise rehabilitation outcomes

Individual rivers cannot provide all ecosystem services at all times. Optimising the key services and values required
of the river should dictate the rehabilitation and management actions. Seeking complementary outcomes rather than
focusing on a single service and checking for unintended consequences is important (e.g. the planting of some
vegetation may encourage some birds but make the site unsuitable for others). Also remember that the maintenance
of existing services and values is more cost effective than re-creating them when they have been lost. A cost-benefit
analysis of rehabilitation activities should consider any local development works that are planned. Is it cost effective
to invest in rehabilitation, or are there other actions that can be undertaken to avoid causing further damage to local
aguatic ecosystems?

6. Share

Documenting what has been learned and sharing this information both internally and externally will support the
adaptive management and continuity of the individual project and foster a learning environment that benefits the
broader rehabilitation community.

It is important to share both successes and learnings, so that lessons from rehabilitation projects can be applied in
the future (Figure 7). It is important to wait for an appropriate period to measure outcomes as rehabilitation may be
successful in the short term, but this may not be sustained. Alternatively, some actions may take years for the full
benefits to be sustained.

7. Adaptive management

River rehabilitation should be undertaken in an adaptive management cycle where management is modified as
conditions at the site change or new information becomes available (‘learning by doing’). Monitoring, evaluation and
sharing are critical elements of the adaptive management cycle.
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Monitoring is essential to inform whether objectives are being met, the trajectory of the system, and for establishing
project timeframes. Evaluation is undertaken as the learning step of the adaptive management. Evaluation is the
analysis of monitored data and the project targets and goals, leading to the production of options for future measures.
At this evaluation stage, a key decision needs to be made on whether the interventions are working, or if other
interventions are necessary - providing the option to adjust direction to improve progress towards project outcomes.

The project can be evaluated, restarting an adaptive management loop, for several different reasons. Examples
include:

+ A threshold in the monitoring: Either an objective has been met, and there needs to be reflection on the
efficacy of the process, or the objective has not been met and the reasons why need to be examined.

* Project milestones: Initial targets may have been set, for example, based around one-, five- and twenty-year
timeframes. These may be evaluated to assess the initial project establishment and the medium- and long-
term targets.

» An unintended consequence has occurred: If monitoring reveals that something unintended, usually
detrimental, has occurred, then there may be a need to reassess. An example might be an environmental flow
that has engaged the intended floodplain wetlands but has also triggered a spawning event of an invasive
species of fish, vegetation, or both.

A change in the pressures to the system: There may be changes to the site and/or catchment that were not
anticipated in the original design. For example, urbanisation in the catchment may increase the amount of
stormwater entering the aquatic ecosystem, which in turn may mean the peak discharges the system
experiences are higher.

+ An alteration in the services desired at the site: An intervention site may need to meet differing social
expectations because it becomes more accessible to the public. There may also be a change in the water
quality requirements at the site or downstream that mean a different intervention may be necessary.

These evaluation milestones are yet another opportunity for sharing. This is a time to report the success of the project
to multiple stakeholders and the community.




Queensland River Rehabilitation Management Guideline v1.0

Step 1: Understand whole-of-system and values

Rationale for inclusion

Applying the Framework when planning for rehabilitation means that any management interventions are more likely
to succeed. Rehabilitation activities that are aimed at parts of an ecosystem, with little or no consideration of impacts
to the whole ecosystem or catchment (Figure 8), run the risk of unexpected and undesired outcomes.

Description of what is involved

The Framework involves identifying the components and processes that make up an ecosystem at multiple scales
(spatial and temporal), understanding how these components and processes give rise to ecosystem services
(services), and identifying and understanding the values (including intrinsic and existence) and people (stakeholders,
beneficiaries) associated with an ecosystem. For example, riparian vegetation (component) and riverine processes
(such as flooding) interact to provide the service of flood mitigation which is valued by people. The Framework
requires an understanding of the past, present and future pressure/threats/opportunities to the services and
identifying the actions required to maintain or improve those services and values.

Figure 8 A photograph representing the whole-of-catchment showing the headwaters in the background and the estuary in the foreground
(Source: Gary Cranitch, Queensland Museum).

Step 2: Based on Step 1, determine need and objective/s

Rationale for inclusion

The clearer the objectives for river rehabilitation, the easier it is to identify and implement management actions. An
understanding of the proposed rehabilitation site and its immediate surrounding landscape should be undertaken to
determine needs and objectives. The objectives should be linked to the desired outcome, which can be based on the
services or values to be achieved.

Description of what is involved
To understand your socio-ecological system at a site the following steps need to be considered.

» Understanding your site: Understanding the type of system that is being rehabilitated reveals its components
and processes. This information needs to be considered within the context of Step 1 and informed by the
classification and condition of the river.

« |dentify ecosystem services: Ecosystem services (services) and intrinsic and existence values are derived
from the interaction between the components and processes of an ecosystem. Understanding the services at
a site will directly impact the aims and objectives of a rehabilitation project.

+ Identify beneficiaries and stakeholders and their values: Beneficiaries benefit from ecosystem services
provided by the environment. However, not all people in the system are beneficiaries and some stakeholders
may not benefit from, or are negatively impacted by, a service. Identifying and documenting stakeholders and
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beneficiaries and how they are affected by or benefit from an ecosystem enables clearer objectives to be set
for any rehabilitation process.

+ Identify existing and potential threats/pressures/opportunities: Pressures can result from underlying human
activities and natural processes or components at a variety of scales. Understanding current and emerging
pressures to a rehabilitation site will allow for proactive management and minimise risks that the rehabilitation
activity will not be effective. There may also be cases where there are opportunities that can be leveraged to
maximise river outcomes, for example the closure or change in an industry may alter available water
quantity/quality and mean that a change in land-use at the site is possible.

The information and data required for undertaking this step can be quite extensive and contemporary sources should
be used. Defining objectives will ensure that management interventions are relevant and linked to desired outcomes
(Jones and Kirk 2018). There are many standards to defining objectives, including using SMART principles and
Structured decision-making practices (Gregory et al. 2012).

SMART objectives commonly apply the following principles (Bjerke and Renger 2017).

* Specific: Keep objectives focused on specific issues, that are clearly understood by all stakeholders. Specific
objectives define what is to change and by how much.

* Measurable: This is important to be able to determine if the objective has been achieved. Setting a
measurable objective includes establishing criteria for measuring progress.

» Achievable: The objective should be realistic in terms of the resources, skills and time available.
* Relevant: The objective should align with the overall outcome set for the rehabilitation project.

» Time-bound: Objectives should have a set date for when they are to be achieved.

Step 3: Review needs and objectives

Rationale for inclusion

The original intent of a rehabilitation plan may change over time, especially after undertaking an assessment of the
system as a whole. Using the information that has been gathered about the system, the need for rehabilitation and/or
the underlying objectives, need to be re-evaluated.

For example, the project may be: unachievable; at high risk of failure; incompatible with stakeholder requirements;
illegal; lack support from stakeholders; or be unable to be maintained.

Description of what is involved

The feasibility of the proposed rehabilitation work needs to be established and objectives and outcomes modified
according to the following scenarios:

1. The objectives are correct, and the project can continue to Step 4.

2. The project is unlikely to succeed in its current form but there is sufficient information to revise the needs
and objectives.

3. There is not enough information to make a clear decision, and more information needs to be collected.
4. The project is unlikely to succeed and should not go ahead.

Reassessment of the objectives does not prevent rehabilitation activities taking place. The objectives could be
modified slightly to align with the values and beneficiaries identified, or the site opportunities or constraints.

Step 4: ldentify a mix of management interventions

Rationale for inclusion

Having set the objectives in the previous steps the mix of management interventions can be identified. Rehabilitation
should limit risks and fix the problem rather than applying temporary solutions. There are a range of management
intervention options available to deliver desired river rehabilitation outcomes. There should be a transparent approach

10
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to selecting the appropriate management intervention or mix of interventions, guided by the identified needs and
objectives and the available budget.

Description of what is involved

There are six management intervention themes (Figure 9) available to deliver aquatic ecosystem rehabilitation
outcomes:

1. Best management practice (BMP) including pressure reduction: practices that prevent impacts on the
environment and reduce pressures from the source.

2. Engagement, extension and education: options that build awareness, enthusiasm, relationships,
knowledge and capacity for improved management.

3. Systems repair: options involve improving processes and/or components of an ecosystem primarily
through natural means such as active revegetation.

4. Applied research and monitoring: options involve providing additional information to solve problems such
as filling key knowledge gaps and repeat assessments (monitoring) to discover system trajectories.

5. Engineered solutions: options involve building engineered structures used to modify aquatic ecosystem
components and processes.

6. Planning and institutional arrangements: options such as protection of environmental values using
regulatory planning, assessment, approval, compliance and enforcement mechanisms administered by
Commonwealth, State and local Governments.

i M

BMP Engagement Systems repair Research Engineered Planning

Figure 9 The six main themes of river rehabilitation management interventions.

In practice there is often overlap and themes may be used in combination with each other. A range of tools and
methods are available for assessing and prioritising management interventions, and factors to be considered are
outlined in the Framework. In Great Barrier Reef catchments, the Reef Trust Gully and Streambank Toolbox
(Wilkinson et al. 2022) can be used to assess erosion potential, sediment loss and prioritise cost effective
management interventions.

Management intervention options should be based on the site information, the surrounding landscape, the desired
values and services, as well as the resources available. A list of management intervention options together with a
timeline and equipment list should be developed. For example, if erosion and sediment is identified as a threat to the
values of the river then the plan will need to address both short and long-term sediment control. Short-term
approaches may include fencing, while long-term activities may involve adding vegetated filter strips and buffer zones
or the placement of boulders and logs to aid stabilisation.

Step 5: Produce detailed design

Rationale for inclusion

Once the mix of management interventions that address the objectives have been identified it is necessary to
develop, document and cost a detailed design plan. Designs are needed for all management interventions, not just
engineered solutions. Maintenance, monitoring, and engagement activities for the life of the project also need to be
designed and costed.

Description of what is involved

Legal and safety requirements as well as timelines for approvals need to be considered. Due to the inherent variability
in rivers the detailed design needs to be guided by suitably qualified experts (e.g. a fluvial geomorphologist can
design the work but it may need to be signed off by a registered engineer), and can include local knowledge and
input.
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In simple cases there may be a single site requiring rehabilitation and a clear intervention. Often rehabilitation designs
are restricted to a single landholder’s property or a reach that is a few kilometres in length. Staging of management
interventions needs to be considered in the detailed design for both simple and complex rehabilitation projects. For
example, if active revegetation is the intervention option selected, a stock exclusion fence may need to be constructed
before vegetation is planted.

To ensure the project is resilient to current and future pressures and the investment in the rehabilitation is realised,
interventions need to be designed and constructed to allow for future maintenance, considering the frequency,
duration, access, and cost.

The maintenance frequency can be categorised into the following three types (Moore and Rutherfurd 2017):
1. routine, such as weeding, or the removal of debris on structures
2. disturbance related, such as checking fencing after flooding
3. lifecycle maintenance, such as structures that need their condition and effectiveness evaluated periodically.

A condition assessment should have been done as part of Step 2. If it does not already exist, then it should be done
in this step and used to inform the development of the Condition Assessment Monitoring Plan (CAMP). The purpose
of the CAMP is to record the logic and reasoning for the assessment/monitoring of changes in the condition in a
wetland after an event or resulting from management interventions. The CAMP sets out the decisions, the reasoning
(rationale) behind those decisions, and what changes are expected against each of the selected biophysical
indicators. An important aspect of this process is that it distinguishes the expected change in condition due to
management intervention within the context of background variability and suggests the frequency and timing of
monitoring to do this. As a result, the return on investment for the project can be evaluated.

The CAMP process has been developed for monitoring of biophysical condition; however, the overall success of
projects also depends on stakeholder engagement (e.g. development of social connections, increased knowledge of
landholders, good collaborations) and meeting project budget and timelines. Documenting the monitoring design for
all aspects of the project is important as this will serve as a record to inform others who may not have been involved
in the design of the project or its assessment/monitoring approach.

The final design needs to be properly costed and care must be taken that the costing is for the life of the project to
ensure long term objectives can be met. Costings need to include site monitoring and maintenance as well as ongoing
stakeholder communication and information sharing. In cases where there are multiple intervention options the
detailed design enables them to be compared based on variables such as cost, the amount of disturbance at the
site, or the greatest community support.

A final review of the detailed design plan (including ground-truthing) allows for refinement based on the funds
available and the timing of actions. This may result in an amendment of the interventions used or staging of the
project.

Step 6: Implementation

Rationale for inclusion

The implementation of the project designed in Step 5 can include: on-ground works; systems repair; applied research;
engagement, education, and awareness; applied research and monitoring. Decisions now need to be made about
the most effective way to implement the project. If the people who developed the detailed design are not involved in
the implementation clear instructions need to be produced, and a strategy in place for who to contact if further
information is needed.

Description of what is involved

A task plan that includes staging and timing is needed for this part of a project. The plan needs to clearly define the
roles and responsibilities of everyone involved in the implementation. This is especially useful when the people who
devised the project are not the same as those implementing it.

The details of what is required to prepare the site before works are undertaken, and how the site is to be accessed,
should be included in the task plan. The land ownership of the project site should have already been determined, but
now the legal status of any land needed to access the site should also be mapped and documented. This process
facilitates negotiating access agreements as a component of the legal requirements of the project.
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There should be consideration of who is needed at the project site during different time periods and what experience
they require. Contractors will be better able to undertake the works if they have previously worked on similar projects,
however, there may be stages of the project that also require expert oversight. It needs to be clear who has the
authority to undertake different actions, alongside how and when they may be contacted. This is especially the case
if the project needs any onsite amendments during construction.

Health and safety requirements need to be followed. Careful consideration should be taken over biosecurity at the
site. Work to remove invasive weeds should not introduce alternate threats or spread them to other sites.

Before any interventions are undertaken, it is important to implement the CAMP to ensure the baseline condition
assessment is undertaken if it has not been done in Step 2. This will enable the biophysical effectiveness of any
changes to be evaluated. Example photographs of two projects are shown in Figure 10 and Figure 11. These
photographs can be a component of the CAMP and allow sharing of the project with beneficiaries.

Figure 10 A mix of management interventions applied at a river

rehabilitation site in the Fitzroy River (Source: Kim Piercy). Figure 11 Fish passage structures on Bowenville Gauging Station Weir,

Oakey Creek, Queensland including rock ramp and baffles (Source:
Andrea Prior).

Step 7: Maintenance, monitoring, evaluation, adaptation, and sharing

Rationale for inclusion

After the implementation of the intervention, it is tempting to consider that the project is complete. However, long
term maintenance and monitoring is required to evaluate progress towards the objectives. Evaluation will help
determine if adaptation of the management approach is required. Once the evaluation has been undertaken, which
may include demonstrating the intervention is making little difference, the results can be shared.

Description of what is involved
The key activities undertaken in this step are:

e Monitoring — Indicators for biophysical condition, social and project management (Monitoring, Evaluation,
Reporting, Improvement - MERI) indicators should be monitored using the design developed in Step 5 (CEWO
2013).

e Maintenance — This can occur in parallel with monitoring and should be implemented in accordance with the
detailed maintenance requirements in Step 5.

e Evaluation — The effectiveness of the intervention can be evaluated using the monitoring results. Evaluations
should be taken at different times of the project, and these should be guided by the objectives and targets. These
evaluation milestones are an opportunity for sharing successes and learnings with stakeholders. While
monitoring and evaluation can be undertaken for a single project, there may be efficiencies in combining the
process with other projects or as part of the maintenance schedule. There may also be opportunities to
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collaborate with universities, government and natural resource management groups and the community including
First Nations people to monitor and evaluate projects.

e Adaptation - The evaluation may trigger additional maintenance of the site and/or adaptation of management
activities (adaptive management). Evaluation can be used to determine whether the intervention is still
appropriate to achieve the outcome. If objectives are not being met, consider if a different approach is required.
It is often tempting to continue what was started, especially when using a well-established method, however if it
is not being effective the project needs to be able to adapt.

e Sharing - Sharing of information is frequently missed from the final stages of a rehabilitation project. Consider
who needs to know and understand the rehabilitation project and its progress. Let them know what did and did
not work as well as unexpected outcomes. The location of the site and its intervention details can be added to
the existing database of rehabilitation projects in Queensland to aid in the understanding of what types of
intervention are taken in different spatial locations.

Once these activities have been undertaken it is useful to consider the whole-of-system in the evaluation and
sharing of the project. Individual interventions may not make a significant difference to components, processes,
services and values at the whole-of-system. When viewed in the context of other interventions in the system,
consider how the project contributes to the improvement of the whole system.

Conclusion

The Queensland River Rehabilitation Management Guideline and associated Rehabilitation Process is underpinned
by the Whole-of-System, Values-Based Framework. The intent of these management guidelines is to provide a
consistent and transparent approach to river rehabilitation. The approach allows for management decisions that
consider and link the components and processes of a system with the ecosystem services it provides and how they
are valued by beneficiaries and stakeholders. This is done at relevant spatial and temporal scales. Information and
guidance provided on a suite of different management interventions means that the selected interventions clearly fit
the objectives of the rehabilitation. This results in better outcomes.

The application of this approach will improve the success of river rehabilitation projects as well as river rehabilitation
policies and programs. It also enables an environment where knowledge can be built in a collaborative and co-
ordinated way so that rehabilitation moves away from being reactive to being more proactive. Disasters occur but
having a process in place to make rivers more resilient will reduce some of the stresses associated with the event
and lessen the likelihood of mistakes being made during rehabilitation activities.

The Queensland River Rehabilitation Management Guideline and associated products will continue to evolve and
improve as information and outcomes are shared, and as case studies and new research is incorporated. This will
ensure ongoing improvement in river rehabilitation management across Queensland.

Glossary
Beneficiaries: Beneficiaries are the people who benefit from ecosystem services provided by wetlands (DES 2022).
Biodiversity: is a variation of species living in a complex ecosystem (Duncan, Thompson and Pettorelli 2015)

CAMP: A Condition Assessment Monitoring Plan. The CAMP is a foundational process that documents the indicators
that should be used to assess the present condition and then monitor for change as a result of an intervention. This
includes the spatial and temporal monitoring framework (DES 2022).

Ecosystem: a dynamic complex of plant, animal and micro-organism communities and their nonliving environment
interacting as a functioning unit. Environment Protection and Biodiversity Conservation Act (1999)

Ecosystem services: the contributions that ecosystems (i.e. living systems) make to human well-being (Haines-Young
and Potschin 2018)

Environmental offsets: An environmental offset compensates for unavoidable impacts on significant environmental
matters, (e.g. valuable species and ecosystems) on one site, by securing land at another site, and managing that
land over a period of time, to replace those significant environmental matters which were lost (Queensland
Government 2022).

Environmental flows: relates to the quantity, quality and the timing of freshwater entering aquatic ecosystems, which
is linked to supporting and sustaining cultures, economies, livelihoods, and well-being (Arthington et al. 2018).

14


https://wetlandinfo.des.qld.gov.au/wetlands/resources/tools/wetland-project/

Queensland River Rehabilitation Management Guideline v1.0

Flood mitigation: measures to prevent or reduce flood damage (Bubeck, Botzen and Aerts 2012). This may be
through the operation of reservoirs to reduce flood peak flows, or through the zonation of flood risk areas for planning
so that inappropriate development does not occur.

Ramsar convention: The Convention on Wetlands of International Importance is treaty between nations aimed at
conserving natural resources. The signing of the Convention on Wetlands took place in 1971 at the small Iranian
town of Ramsar. Since then, the Convention on Wetlands has been known as the Ramsar Convention. (DAWE 2022)

Rehabilitation: the manipulation of the physical, chemical, or biological characteristics of a site with the goal of
repairing natural/historic functions of degraded wetland. Rehabilitation results in a gain in wetland function (DES
2022).

Restoration: a bringing back to a former, original, normal, or unimpaired condition (SRG SERA 2021).
Riparian: of, relating to, or situated or dwelling on the bank of a river or other body of water (DES 2022).

Stakeholders: Stakeholders are those who are directly impacted by and/or influence wetland decision-making (DES
2022).

Values (ecosystem): These represent the importance, worth, or significance that an ecosystem has for an individual,
group or entity (Jones and Kirk 2018). Values can include those benefits ecosystems provide to people and provide
context to ecosystem services by linking them directly to the people or entities they benefit.

Water quality: the chemical characteristics of water in terms of suitability of the water for various intended uses
(Freeze and Cherry 1979)

Wise use: the maintenance of ecological character, achieved through the implementation of ecosystem approaches,
within the context of sustainable development (Ramsar Secretariat 2005).
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