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1 The Waterways WA Program

1.1 Waterways — A treasure to be
conserved

Western Australia is, on average, one of the driest places
in the world. The climate varies from tropical in the north
to Mediterranean in the south. This has created a wide
diversity of waterway systems that present management
challenges.

In this report, waterways are defined as streams, rivers
(and any receiving lake), estuaries or inlets, karsts and
wetlands associated with streams. There are 45 estuaries
covering 444 square kilometres, 208 recognised rivers
totalling 25,000 kilometres in length, 170 named creeks
and numerous other smaller tributaries, that form the
State’s natural drainage system (Water and Rivers
Commission 2000).

The community treasures these waterways as places to
live near, use for water supplies, recreate on or just enjoy
as places of serenity and beauty. Much of the State’s
biodiversity of plants and animals depends on healthy
waterways for long-term survival.

Unfortunately many of our waterways have become
seriously degraded through land clearing for farming,
grazing, urban development, mining and industrial
development. This degradation ranges from erosion, to
nutrient enrichment that can cause excessive algal growth,
to salinisation. Examples are the eutrophication of the
Peel-Harvey estuarine system, salinisation of the
Blackwood River and pesticide pollution of the Ord River.

Because our waterways are fragile compared to the more
resilient northern hemisphere rivers, management has been
a priority almost since settlement began. Waterway
management firstbegan in the Swan Riverin the 1930s in
an effort to tackle large algal blooms caused by nutrients
coming from the disposal of human and animal wastes
close to theriver. The specificresponse was the formation
of the Swan River Reference Committee followed by the
statutory Swan River Conservation Board, the forerunner
of'today’s Swan River Trust.

Successive governments have continued to respond by
forming management bodies until now, where the Water
and Rivers Commission (WRC) has statewide

responsibility for waterways management as part of its
broader water resources management charter. However,
this is also now changing, with the proposed combining
of the Water and Rivers Commission with parts of the
Department of Environmental Protection to form the
Department of Environment, Water and Catchment
Protection.

This proposed amalgamation recognises that waterways
management is part of water resources management
because it includes a whole of catchment approach to
natural resources management,

1.2 Natural Resource Management
— A context for Waterways WA

Natural Resource Management (NRM) is currently
defined in WA as “the ecologically sustainable
management of the land, water and biodiversity resources
of the State for the benefit of existing and future
generations, and for the maintenance of the life support
capability of the biosphere”. It does not include mineral
Or marine resources.

Structures and processes to support NRM include the
NRM government departments working in partnership
with regional community-based NRM groups and local
catchment groups, under a framework of State and regional
policies and strategies. An important influence has been
Commonwealth funding, initially through the Decade of
Landcare and more recently through the Natural Heritage
Trust (NHT). This funding has required ‘partnership
agreements’ to define the Commonwealth and Western
Australian NRM programs. Currently the WA
Government has six priority NRM Programs:

+ Biodiversity Conservation.
+ Coastal Management.

* Rangelands Management.
+ The Salinity Strategy.

+  Waterways WA.

+ World Heritage.

Thus the Waterwayé WA Program is a key part of the
State’s evolving NRM strategy. Waterways Management
is also important across Australia as shown by the
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Commonwealth Government’s Rivercare Program, which
at $1.5 billion is the Natural Heritage Trust’s third largest
program. It will continue as a key component of the
extension of the NHT. There is no doubt that sustainable
waterways use and management will continue to be a
central part of future Natural Resource Management
partnerships between Western Australia and the
Commonwealth Government.

1.3 The Waterways WA Program
~ ataglance

The Waterways WA Program brings together and
coordinates all aspects of waterways use and management
in an NRM context. A ‘State Policy on Waterways
Management’ will set a vision for the next 20 years while
a ‘State Strategy’ will define the actions needed to
implement the Policy. Other medium and long-term
outcomes include:

+ Effective floodplain management.

» Environmental water allocations and provisions
where needed.

+ Restoration and rehabilitation of waterways.

+ Inclusion of waterways management in State and
Local Government planning processes.

« Responsible control of developments that could
adversely affect waterways.

* Management planning and implementation for
specific areas.

+ Targeted research to better understand waterways
management needs.

» Establishing priorities and processes for managing
the State’s waterways.

+ Establishing outcomes, criteria and standards for
waterways health across the State on a priority basis.

* Monitoring health indicators and standards, and
reporting on the condition of the State’s waterways
against agreed outcomes and targets.

1.4 Establishing priorities for

management

Due to the vast area of Western Australia and the large
number and types of waterways, management resources

are limited. It is therefore vital to establish a fair and
equitable process to determine which waterways will be
managed and by whom. Also, several components of the
Waterways WA Program require prioritising.
Considerations in the prioritising process include:

e Establishment of the condition, or degree of
degradation, of each of the State’s waterways. This
could include establishing and measuring health and
use indicators to detect trends.

* Assigning a value or values to each of the
waterways. This may be an environmental,
economic, social or cultural value, or a combination
of these.

» Identifying the pressures on each waterway, such
as water abstraction, drainage or recreational use.

» Identifying the level of management response that
exists, as this could be a measure of the importance
of the waterway to the local community or to the
State.

+ Establishing criteria for investment of resources.
For example, it would be more expensive to restore
a severely degraded waterway compared to a
waterway in reasonably good condition.

* Determining the level of community and political
support for managing a waterway. For example,
there would be more support to manage the Swan
River than the Hill River, but there may be a high
level of community support to manage a small
stream on the south coast.

These considerations have been used in the development
of a tool to support management decisions.

The tool is referred to as the “Statewide Waterways Needs
Assessment”. The aim of this tool is to involve
stakeholders in determining priorities for management.
The tool involves the assessment of a range of attributes
for a waterway and then analysing these into priorities.

1.5 Document structure

The methodology is presented in two parts. Section 2
describes the methodology in its ideal form. Section 3
describes a modified trial of the methodology undertaken
by the Water and Rivers Commission.
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2 The Statewide Waterways Needs Assessment

2.1 Purpose

The purpose of developing the Statewide Waterways
Needs Assessment (SWNA) is to provide a consultative
decision support tool which involves all of the key
stakeholders, and that will enable prioritisation of the
State’s waterways management requirements, including
economic, social and ecological considerations. This
should enable:

¢ Clarification of the roles and responsibilities for
waterways management.

» Identification of priorities for management within
regions and across the State for budgeting, business
planning and strategic management.

» Agreement on priorities between community groups,
local government authorities and State government
agencies.

» Realistic and achievable recommendations to the
State Government and valuable information for
negotiations with the Commonwealth Government
on joint funding programs.

* A sound basis to negotiate partnerships to develop
rehabilitation plans and seek additional resources.

2.2 Methodology

2.2.1 The Pressure-State-Response model

The Statewide Waterways Needs Assessment uses the
Organisation for Economic Cooperation and Development
(OECD) Pressure-State-Response model as the foundation
for consistency with State of the Water Resources and
State of the Environment reporting (Figure 1). The
Commission decided toinclude waterway values as akey
category because they are an important part of the
decision-making process. For example, two or more
waterways couldhave similar states (levels of degradation)
caused by similar pressures so that determining their value
for a range of attributes may be the only way to set
priorities for action with limited resources.

The Organisation for Economic Cooperation and
Development’s Pressure-State-Response model is shown
inFigure 1. Itis based on the determined current condition
(state) of a natural resource that is being subjected to a
range of pressures. This induces change, usually
degradation, and information obtained from the change
results in a (management) response.

PRESSUFES STATE RESPONSES VALUE
Information
Economic and Economic
Human Activities |, .| Condition ofthe Environmental il d’
Energy Environment Agents social an
. . o environmental
Transport Air Gov't Administration .
o attributes
Water Legislation
Industry g valued by
Agriculture o Land Sccietal Responses Enterprises communit
Others Resources ™1 Natural ReSOUrCes  |(pecisians - actionsy | COMMunNity Actions y
International Actions

Societal Responses

(Decisions - Actions)

Figure 1. The Pressure-State-Response model (adapted from OECD, 1993)
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Such a process can be seen in the Swan River where
management responses, as part of the Swan and Canning
Rivers Cleanup Program, aim to return the waterway to a
clean and healthy condition. Generally, there is a
consultative process to establish what the desired
condition of the waterway is and then the development of
targets that can be monitored, to guide the model in the

real situations.

2.2.2 Gathering information — The SWNA

questionnaire

The information required to carry out the SWNA is
gathered using a questionnaire (Appendix 1). The
questionnaire s divided in the following four categories:

1. Waterway Values.

2. Waterway Condition expressed as a level of
degradation.

3. Waterway Pressures.
Management Responses.

Each of these categories is divided into specific issues
that include environmental, economic and social elements
in the decision-making process. The categories and issues
are shown in Table 1. There are two supplementary
questions designed to give an overall perspective of the
waterways system but are not used in the determination
of priorities. The questions can be changed and modified
to suit the boundary and issues being assessed.

Each issue can be ranked into five levels (I to 5) and

responses rated for further analysis (Table 2). It should

be noted that a higher rating for:

»  Waterway Values indicates a higher value attributed
to the waterway.

« Waterway Condition indicates increasing
degradation.

= Waterway Pressure indicates increasing land and
water use pressures.

* Management Response indicates increasing

management responses.

Table 1. The categories and issues in the SWNA questionnaire

Category

Waterways Issues

Waterway Values

Waterway Condition

Waterway Pressures

Management Response

Supplementary Questions

Economic benefits
Biodiversity

Uniqueness

Recreation

Aesthetics

Spirituality and culture
Conservation and heritage

Erosion and sedimentation
Eutrophication
Salinisation

Feral animals

Weed infestations

Point source pollution

Land development — residential and rural residential

Land development — intensive agriculture

Land development — broad acre farming

Water development — aquaculture, boating facilities

Recreation

Commercial fishing

Industrial discharge

Water abstraction

Agricultural drainage (i.c. coastal plain drainage, saline land drainage)

State Government (policy, strategic planning and regulation)
Regional or municipal town planning schemes

Regional strategic planning

Community action

Technical support programs (agency)

Technical solution development

Funding programs

Overall condition
Waterway highlight/lowlight
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Table 2. Summary of answers by category

Rating  Waterway Condition Waterway Pressures Management Response Waterway Values
(1to5) Example only

(Each response is tailored to

the question in this category)

i None: the problem None: there is no None: no management None: the attribute does

does not exist. pressure on the response is in place or not contribute in any
waterway or suite being developed for any way to the value of the

of waterways. issue. waterway or suite of
waterways at any level.

2 Minor: localised Minor: the pressure Minor: a minority Minor: the attribute
degradation only. affects less than 20% of issues addressed, contributes to the value of

of the waterway or minimal on-ground the waterway or suite of
suite of waterways. responses. waterways at alocal level.

3 Moderate: problem is Moderate: the pressure Partial: policy/ Moderate: the attribute
extensive but at a low affectsbetween 20 and planning and on-ground contributes to the value
level or locally-intensive. ~ 50% of the waterway or responses to about half of the waterway or suite

suite of waterways. of the issues or a broad of waterways at local
range of policy/ planning and regional levels.
responses to most issues.

4 Severe: the problem is Severe: the pressure Advanced: policy/ Important: the attribute
widespread and intense affects between 50 and planning responses and contributes to the value
but is manageable with 80% of the waterway on-ground responses to of the waterway or suite
the right land use or suite of waterways. the majority of issues. of waterways at local,
practices and resources. regional and State levels.

S Extreme: the problem Extreme: the pressure Comprehensive: fully Significant: the attribute
or form of degradation is widespread and developed responses to contributes to the value
is at the extreme level affects more than 80% all waterway issues. of the waterway or suite
of the spectrum where of the waterway or On-ground work well of waterways at local,
it is difficult to see how suite of waterways. advanced. regional, State and
it could get any worse. national levels.

Unknown: unable to answer question with any certainty.

This information is collated to develop a questionnaire
for an appropriate group of stakeholders. When the
answers are reviewed the data is analysed and an agreed
prioritisation for the waterways under consideration is
established. The generic questionnaire and support to
conduct the prioritisation process is available from the
Water and Rivers Commission (Appendix 1).

2.3 Six key steps to use the SWNA

There are six key steps to use the SWNA as a decision-
making tool that prioritises management needs for a range
of waterways, either in a catchment, a region or across
the State. Government agencies, Local Government
Authorities or community groups can follow these steps:

1. Establish a stakeholder panel and set study area
boundaries.

2. Review and adapt the generic WRC questionnaire
to suit the circumstances in the study area.

Complete the questionnaire.
4. Collate and analyse the results.

S. Review the results againstagreed criteria, determine
any bias and test the assumptions, and then adjust
where appropriate.

6. Panel reaches agreement and documents the final
prioritisation.

The following sections briefly summarise the ideal process
for using the SWNA tool to develop a preliminary ranking
of waterways within an area, which can then be tested
against agreed criteria to get a final priority list for
decision-making. The Water and Rivers Commission
recognises that the SWNA tool needs some adaptation
for local circumstances and will assist any groups or
organisations. An actual trial of the SWNA is briefly
described in Section 3.
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2.3.1 Establishing the stakeholder panel
and setting the study area boundaries

The stakeholder panel needs professionals and local
members with knowledge and experience in different aspects
of waterways management and local waterways issues.

Boundaries for the study area will be determined by the
group’s needs to prioritise management across a particular
area, or from a local community group or organisation
that wants to prioritise action on its local waterways. Any
boundaries should reflect biophysical characteristics and
consider administrative and social aspects.

2.3.2 Reviewing the questionnaire

A questionnaire has been developed as a simple and
appropriate tool to capture consistent information across
the study area and the range of issues set out in section
2.2.1. The value of the questionnaire is to analyse
waterways management issues in a form that allows
comparison within and across regional boundaries.

A key step in reviewing the questionnaire is to ensure its
relevance to the local situation, that it covers all of the
issues in Table 1 and includes any additional local issues
that are identified.

2.3.3 Completing the questionnaire

To maintain consistency and comparability within and
across study areas, the questionnaire needs to be
completed using a standardised approach. This can be
achieved with advice and support from the Water and
Rivers Commission and will include:

» Using explicit examples to highlight the extreme
values for each question.

+ Explaining the questionnaire and analysing the
information for each waterway or sub-region.

* Using a common panel of ‘experts’ across study
areas where practical.

»  Focusing on the current Value, Pressures, level of
Degradation (state) and Management Responses for
the waterways being surveyed.

2.3.4 Evaluating the results

Collation and analysis

The issues (posed as questions) for each of the four
categories of Value, Degradation (current state/condition),
Pressure and Management Response in the Questionnaire
are scored on a scale of 1-5 (Table 2). Scores for the four
categories are derived by averaging (or using the median

for larger data sets) the responses to each issue (question).
As there may be different numbers of questions in each
category, a standardising approach is used to give each
category equal weighting. The final score for each category
1s then tabulated for each waterway assessed within each
boundary area.

The next step is to describe the range of scores. For
instance, if it was decided to have three categories of
‘high’, ‘medium’ and ‘low’ then the data would be divided
into three groups of equal size. To do this the 33 and 66
percentile of the scores are calculated to represent the
boundaries between low/medium and medium/high ( most
spreadsheet software can do this). Therefore the numbers
that fall below the 33 percentile are classified as low, above
the 66 percentile as high and the results between as
medium. If the intended result is to have more or less
classifications then different percentile groups can be used;
for example, to derive five classes means using the 20,
40, 60 and 80 percentiles of the scores. Note that an
increased number of classes, increases the complexity of
the process.

Results from the Questionnaire can be used in different
ways depending on the emphasis placed on the four
categories. For instance, if an assessment of the number
of highly-degraded systems was considered most
important, then condition would be used as the first
category. In this way, the methodology can be adapted to
respond to different management needs using only one
data set.

Prioritising the waterways

Value is usually the first discriminator used because itis a
direct reflection of the current waterway’s environmental,
economic, social or recreational standing. Degradation is
second because it is the prime indicator of the need for
management. Pressure is third because it indicates the
urgency for responding to improve or maintain the
condition of the waterway, taking into account any known
changes in the pressures. Using this approach, the
waterways can be ranked in a matrix. As indicated
previously the discriminator order can change depending
on the focus of the process.

‘High’ Value waterways with ‘low” Degradation become
the first priority, followed by ‘high’ Value waterways with
‘medium’ Degradation and ‘high’ Value waterways with
‘high’ Degradation. This is repeated for the ‘medium’ and
‘low’ Values to give nine priority groups, as shown in
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Table 3. Pressure can be used as a further discriminator if
appropriate.

This ranking however is not fixed, but should be used by
the panel as a guide to debate further classification of the
waterways based on local knowledge and other factors.
For example, the question of whether ‘high’ Degradation/
‘high’ Value waterways should be ranked above or below
‘medium’ Value/‘low’ Degradation waterways should be
debated as part of the decision-making process. The
former may be more significant than the latter andis shown
by a split ranking in Table 3. Consideration may also be
given to other things such as changes in pressure.

This is the limit of using the SWNA tool. While it can be
used to synthesise a large volume of information to provide
a preliminary list of priorities, the ultimate management
decisions may not reflect the preliminary list. While this
is a very useful way to rank a series of waterways using
real data and the input of key stakeholders, it is not a full
prioritisation. Full prioritisation requires a further step
involving the application of a set of criteria determined
to suit the local circumstances or the funding environment.

Table 3. Prioritising waterways using a split-ranking matrix

High Value

Low Value

ow.
Degradation

The reasons for variations from the preliminary priorities
need to be documented because it:

+ Sets out the start of the development or use of
criteria for management.

» Allows future users of the SWNA tool to understand
previous decisions.

* Identifies aspects that may need to be amended the
next time the methodology or priorities are used.

Forexample, a ‘high’ Value waterway with ‘low’ Degradation
may be secure in a national park and be well managed, in
which case while it ranks as a high priority, it may not be a
priority for management effort. On the otherhand, the same
‘high’ Value waterway may be in a remote area on crown
land, and under increasing pressure for tourism, in which
case it should have a higher priority for management effort.

Rutherfurd and Jerie (1999), in a paper titled ‘Setting
priorities for rehabilitating streams: first identify the
assets’, discuss how such criteria could be developed.
They argue that most of the funding from the Natural
Heritage Trust for stream rehabilitation has been used
wastefully because it has been directed towards highly
degraded waterways that are expensive and difficult to
repair. They use the analogy of saving the Titanic before
it hits the iceberg, rather than waiting for it to hit the
iceberg and then trying torescue the survivors. They suggest
a useful series of criteria for selection of waterways for
investment of public funds.

These criteria have been adapted to give the priority ratings
listed below.

1. Systems that support valuable organisms, or rare or
endangered communities, or are in near-pristine
condition. These are ‘high’ Value, ‘low’ Pressure
and ‘low’ Degradation.

2. Systems in the best general condition that support a
range of use and appear to be withstanding pressures.
These would be ‘high’ Value, ‘low-medium’ Pressure
and ‘low-medium’ Degradation.

3. Systems where the condition is gradually
deteriorating, pressures are increasing and the aim
would be to stop further deterioration. These would
have ‘medium’ Value, with ‘low-medium’ Pressure
and ‘medium’ Degradation.

4. Systems where the condition is significantly
deteriorating, pressures are increasing and it would
be costly to stop further deterioration. These would
be ‘low’ Value with ‘medium-high’ Pressure and
‘medium-high’ Degradation.
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5. Systems that are highly degraded with high
pressures, which would be very expensive to
rehabilitate. These would be of ‘low” Value with
‘high’ Pressure and ‘high’ Degradation.

Rutherfurd and Jerie (1999} also discuss whether the
waterway 1s secure in a reserve or national park and what
level of management it needs to remain in good condition.
They suggest detailed criteria to further refine the priorities
and an adaptation of these is shown below:

» Ifthe waterway has a *high’ Value butis secure ina
reserve and is not being affected by external
pressures, the priority for investment is ‘low’.

» [fthe waterway has ‘high’ or ‘medium’ Value and is
threatened, the priority for investment is *high’. If
such a waterway can be made secure by reservation
or connected to a secure area the priority for
investment would be even higher.

» If a waterway has stretches of “high” Value in good .

condition that can be connected by rehabilitating
poorer sections, the priority for investment would
be relatively “high’.

» If the waterway is ‘severely’ degraded with ‘high’
Pressure and would be difficult to manage, the

k4

priority for investment would be ‘low’.

These examples show that establishing a set of criteria is
an essential step in prioritising waterways for management
and investment of public or private funds. Such criteria
should include the value of the waterway, its security in
terms of reservation, its ease of management, its existing
condition (level of degradation) and likely changes if
nothing is done, risks (e.g. flooding), and community
interest in its management.

Generally, ranking waterways values will take precedence
but if needed, other categories can be used first. The
SWNA provides a valuable set of ranked information
about a group of waterways (preliminary priorities), with
strong stakeholder input, that can be used to set the final
priorities for management by a panel review process.

2.3.5 Panel review of the results and
method

The preliminary priorities, that originate from the
questionnaire (Table 2) are ordered as ‘high’, ‘medium’
or ‘low’ Value to form the basis of developing the final
priorities. Initially, they are used by the panel to agree on

the characteristics of each waterway within the study area
and can be used in discussions with other stakeholders.

Panel review is an important part of the process because
it allows the panel members to check their interpretations
of the answers and the assumptions used in reaching the
preliminary priorities. At this stage, the panel will use
agreed selection criteria, supplied and/or developed at the
local level, to help with the final priorities. Historical and
local information from panel members, knowledge of
changes that could occur in the future (e.g. spreading
salinity) and any other available quantitative information
can also be included,

The panel, when carrying out the review phase, needs to
consider the following limitations of the questionnaire and
analysis of its results:

¢ The focus of the questionnaire — including
whether all of the relevant waterway issues have
been covered in the study area.

*  The sainple size — where means should be used for
small samples and medians for larger samples.

¢ The method of administering the questionnaire
~ so that the questions are clear with realistic
examples and that a panel with professional
expertise and local knowledge of the study area is
established.

s Comparing regional results — when the values and
uses of the waterways could be quite different (e.g.
comparing the Kimberley Region to the South West
of WA, or developing a State list of priorities from
regional results. A

2.3.6 Agreeing on priorities

All of the panel members should endorse the final product,
which will be a document summarising the results of the
questionnaire, the limitations of the analysis and the
rationale used by the panel to arrive at the final set of
priorities. The result will be a useful tool for government
agencies and commniunity groups to help allocate scarce
resources for the management of a series of waterways.

When done comprehensively, this process provides a well-
founded and clear justification for the prioritisation of
resources for management, in this case for waterways, with
strong stakeholder involvement.

A summary of the process is provided in Appendix 2.
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