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Vii
Summary
Many inputs are required to restore and manage therivers of Audrdia A high priority isthe
commitment of skilled and knowledgable people. Present education and training in river
restoration and management is consdered inadequate. This project was commissioned by the
Nationd Rivers Consortium to survey education and training in river retoration and
management and then to propose a framework to develop and implement adult education and
Univerdty courses to bring about improvements.
The report on the Project devel ops elghteen recommendations and a business plan to spend
about $750000 over the next three years on options to develop a unified nationd training
framework and deliver strategic courses to establish an education program. An option isto
gppoint an Education Manager to facilitate the efficient and effective establishment of an
education program.
Vocational Education and Training in River Restoration and Management (VET):
Courses for adult education (VET) are to be competency-based within the Nationd Training
Framework. Existing short courses are to be mapped against competencies within the
framework and graduates issued with Statements of Attainment. Options are described to
develop specidisaionsin river restoration and management from existing and new
competencies within the new Conservation and Land Management Training Package. A range
of week-long, on-the-job short courses are described for delivery in three regionsin Audtrdia
in 2002. These courses will require the customisation of competencies, the development of
training resources, and acommon trainer to assst regionaly Registered Training
Organisations. Participants in the short courses will build the capacity of River Restoration
Teams. These drategic, regiond short courses are aimed to establish a momentum for
education programs. Longer-term options are recommended to develop qudificationsin river
restoration and management a levels of Certificates and Diplomas within the Nationd
Training Framework. The development of resources for * distance education’ is recommended.
Scholarships and course-subsidies are suggested to encourage enrolments.
A Graduate Certificate (GC) in River Restoration and Management: A GCis
recommended and a framework for its content described. The GC may be the equivdent of a
semester of full-time University study or amodule (one-third) of a GC in Naturad Resource
Management or Ssmilar course. The GC can be used as credit in studies for a Graduate
Diplomaor Professonal Masters Degree. Options to establish the GC include assstance to a
regiond Universty with strengths in distance education or to three regiond Universties.
Delivery is planned for 2004, dthough there may be some flexibility in existing courses for
ddivery in 2003. Graduates with a GC are seen as members of River Restoration Teams.
Scholarships and course-subsidies are suggested to encourage enrolments.






SECTION 1
Project Background and Objectives
Education and Training for the Restoration and Management of Australia’s Rivers

Austraiaisthe driest populated continent and has the most variable and unpredictable stream
flows. Furthermore, increasing intensity of agriculture and population growth have resulted in
degradation of riparian zones, diminishing water qudity and increasing weter diverson (Maher et
al. 2000). Audrdiarequires a predictable supply of quality water in an inherently unpredictable
and degraded environment. Y, it is now widely recognised in Audtrdiathat many river sysems
and catchments are in state of criss and a concerted loca and Nationd effort is required to
manage and restore them.

Rivers and streams are critically important componentsin the ecology of our landscapes. They
are regions of high biodiversty and provide vauable ecologicd linkages to floodplains and
downstream reaches, including termina wetlands. However, many land-use activities result in the
degradation of rivers. Rivers integrate the impacts of many catchment practices on the natura
environment (Koehn et al. 2001).

Recent Nationd Initiatives (Maher et al. 2000) that have recognised the importance of improved
river management include:

1990 The Nationd Water Quaity Management Strategy

1992  Intergovernmenta Agreement on the Environment and the Nationd Strategy for
Ecologicdly Sugtainable Devel opment

1993 Formation of ARMCANZ (Agriculture and Resource Management Council of Audrdia
and New Zedand)

1994 Council of Augtrdian Governments recommended reforming Audtraia s water industry

1995 Interim Cap on further weter alocation from the Murray River

1996 Sate of the Environment reporting

1997 The formation of the Nationa Heritage Trust

1998 Theintroduction of the Environment and Biodiversity Conservation Bill by the
Commonweslth Government

Despite these initiatives, progress with river restoration and management has been dow. Itis
estimated that currently in Austrdia about $50 million per annum is spent on river restoration and
management (Rutherfurd et al. 2000). Unfortunately, much of this activity isad hoc with little
sound science and training to underpin the restoration works. This Stuation can be improved if
resources are alocated strategicaly to research, education and training. The god isto ensurea
high commitment of well-trained people to river restoration and management who are adequately
funded and able to apply well-researched practices.

For the purposes of this report the following definitions apply:
River restoration is defined as*aming to protect and rehabilitate the physical and biotic

processes of ariver in away that is conducive to the progression of ecosystems towards their
natura sate’ (Koehn et al. 1997).



Rehabilitation ams to change a Stream or river to a desired condition, which may not necessarily
be the pre-disturbance condition.

River management is a structured, scientifically based process designed to meet and maintain
Specific objectives over along period of time.

A systems gpproach to management assesses the discrepancy between the desired state of ariver
and its present state, and then applies resources to overcome the discrepancy. Given scarce
resources for river restoration and management, it isametter for policy to consider setting a
priority to protect riversthat are in good condition while endeavouring to restore and manage
those that are degraded.

In this report we use “restoration and management” for the names of courses and modules, where
retore isto “protect and rehabilitate’, and manage is “to move from a present Sate or condition
to adesred gtate or condition”. The knowledge, skills and commitment of people are among a set
of resources needed to facilitate change. This report is concerned about the efficiency and
effectiveness of education and training to develop the human resource to restore and manage the
rivers of Audrdia

One of the manifestations of concern for the environment in Audrdiawas the initiation of the
Landcare movement in early1990s. This movement is organised around the formation of

Landcare Digtrict Councils (LCDCs). There are about 4500 LCDCs in Australia and each would
be concerned with a number of river catchments. For example, the Blackwood Basin Group in
the south west of Western Australia embraces 150 catchment groups and 17 LCDCs. It is
proposed (Koehn et al. 2001) that River Restoration Teams undertake the restoration and
management of rivers and thelr catchments.

The magnitude of the demand for education in river restoration and management can be
estimated by considering the needs of Restorations Teams. If each Landcare group has only one
River Restoration Team that is active then there would be 4500 Teams that would have varigble
needs for education and training to enhance their efficiency and effectiveness. It is more likely,
however, that only a small proportion of the Landcare groups presently alocates a high priority
to river retoration and management. Higher priorities would be given to other conservation and
land management problems, particularly those that have a more immediate effect on farm
profitability. The adage “you can't be green when you are in the red” applies. The chdlenge
remains, however, to increase the activity and effectiveness of river restoration and management
and education and training is seen to be ameans to that end.

Presently, the education and training that is available for those who undertake work for the
restoration and management of rivers and their catchmentsis unsatisfactory (Koehn et al. 2001).
Integraet al. (2000) reported that the top priority for action in river restoration and management
was to “develop an overarching competency framework — to direct short courses’. This action
was recommended to achieve “a coherent set of training and education responses rather than the
current ad hoc and sporadic workshops and training days. This initiative will dso impact on “the
current lack of qudity assurance in the training being provided and the effect this could have on
activities undertaken in river management” (Integra et al. 2000). It is the chdlenge of this report
to propose methods for improvement in education and train for river restoration and management.



The NRC Project

The Nationd Rivers Consortium (NRC) isan initiative of Land and Water Audtrdia and was
formed to facilitate improvements in the condition of Audtraia srivers. Fundamentd to progress
in RRM is the commitment of skilled people operating in Retoration Teams as described in the
River Restoration Framework (Koehn et al. 2001). It was recognised that effective Restoration
Teamsrequire the Building of Capacity through training, education and research (Integra et al.
2000).

In May 2001, the Nationa Rivers Consortium caled for submissions for a Project (Appendix
A1.1) to survey training and education being delivered in Augtrdiafor RRM and, having
consulted widdly, to propose a national framework for two training and education programs.

A graduate diploma in river management
A community level course in on-ground river management

The NRC congdered that specidised, nationwide education and training in river retoration and
management, offered at different levels of required expertise, has the potentid to make a
subgtantia contribution to the retoration of rivers and their catchmentsin Audrdia

The Project Team

The NRC accepted a submission from the Centre of Excellence in Naturd Resource Management
(CENRM) to conduct the NRC Project. The Project began in August 2001 and was completed 31
December 2001. Members of the Team were: Marcus Blacklow (Interim Director CENRM),
Peter Davies (The Univergty of Western Audtrdia), Randall Jasper (The Universty of Western
Augrdia Albany Centre) and Gadl Bell (WA Department of Agriculture). Luke Pen (WA Water
and Rivers Commission) was an early member of the Team but was unable to comment on the
Fina Draft of the Report.

Project methods

Providers and users of education and training across Austraia were surveyed to assess current
activities and suggestions for improvement. Details of the questionnaire used in the telephone-
surveys are gven in Section two and the Appendices. Given the requirements of the NRC
Project, the surveys were directed at the following:

Adult Education (VET). Training for members of community organisations who generaly
take the lead on practica and localy based activities as well as long-term managemernt,
monitoring and eva uation. For these activities, a reasonable understanding of river science
would be required together with a sound knowledge of river restoration methods and issues.
The Project Team anticipated that any course at this level would, most probably, be
incorporated into the Nationd Training Framework as vocationa education and training
(VET) and ddivered and assessed by Registered Training Organisations (RTOs).



The Graduate Certificate (GC). The GC would be for those with tertiary qualifications who
work in RRM or who wish to do so. It would be a University course and emphasise the

science and technology of RRM and the needs of multidisciplinary teams.

The Project Team hypothesised that both the VET and the GC should be within the Nationd
Training Framework and take advantage of the existing offerings and systems of ddlivery. The
design and conduct of the surveys was used to test this hypothesis. However, it was recognised
that if education ard training were part of a unified Nationd System then the courses would need
to accommodate the diversity of river systems and dlow for locd variationsin requirements for

education and training.



SECTION 2
2. Survey of Existing Courses and Delivery
2.1 Vocational Education & Training (VET)

Introduction

A survey was carried out to assessthe VET available in River Restoration and Management
(RRM). Further to thisit was intended to assess the leve of indtitutiona capacity currently
avalable to ddiver thistraining and to provide an anadlyss of gagps and priority-areas where
further cgpacity might be required.

A previous report commissioned by the NRC (Integra et al. 2000) surveyed many providers of
training in RRM. This current survey of VET buildsupon that report. Integraet al. (2000)
highlighted the sporadic nature of training in river retoration. They noted “workshops and
training days ranging aong a pectrum of very genera non-accredited courses, through to
accredited courses being run by qudified educators’. The authors raised their concern with the
“lack of quaity assurance’ and the disparity between the leve of the expertiseinvolved in
ddivering the training.

Information for the current survey was collated from a telephone survey of nationwide RRM
providers of training and education (with some differences from those surveyed by Integra et al.
2000) and people most likely to participate in this area of training.

Methods

A tdephone-survey was conducted and consisted of closed and open-ended questions. The
questions were tested initiadly on severd agency-gtaff and the revised questions were used
congstently for al those who were surveyed. For the purposes of making generdisations, the
responses were divided into three groups. mgority (>70%), equivoca support (30-70%) and a
minority (<30%) of respondents.

A totd of 25 training and education providers from throughout the Nation were contacted and dl
participated in the survey. The survey questions were developed with the aims of identifying:

Providers of RRM training

Demand and provision for accredited training

Content, delivery-methods and petterns of the training

Gaps in the capacity of the providers or the training provided

All participantsin the survey were questioned on the bagis of their involvement in Adult
Education. The respondents are detailed in Appendix 21. They fdl into the following categories.

o State Government Agencies (32%)

* TAFE Colleges (16%)
* Univasdties (12%)
» Environmentd Groups (16%)
* Large Community Groups (12%)

o Smdl Community Groups (8%)
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* Locd Government (4%)

Results
A summary of the responsesto the survey isgivenin Table 2.1.1.

Table 2.1.1. Responses of providers of VET to the survey questions on River Restoration
Management. (A complete table of resultsisincluded in Appendix 2.5.)

Survey Question Responses to Survey-Questions on RRM (n=25)
(Appendix 2.2)
Question 2 23% ddivered courses with atitle directly related RRM
Course titles 19% were involved in some form of monitoring
15% in Hydrology
8% in Land Management/Earthworks
8% in Rurd Planning
8% in Culturd dudies linked to river systems
4% GIS
12% in Extenson Methods
4% in other courses
Question 3 52% of courses were not accredited
Accreditation 36% were from level 1 to Diploma (ref Q9)
Question 4 45% of courses are ddivered on demand
How oftenistraining | 21% twice ayear
ddlivered? 21% three or four times each year
Question 5 38% short courses
Modes of ddivery | 27% Internal
17% provide flexible ddivery
15% externd
3% online.
Question 9 45% accredited through TAFE
Accreditation details | 36% with another RTO or in conjunction with a TAFE College
(ref Q3) 18% VET
Question 10 52% not linked to Training Packages
Linksto Nationa 28% linked to various packages and courses
Industry Training 16% waiting for new Conservation and Land Management package.
Packages
Question 11 50% provided Skills Recognition, Statement of Attainment or
(a kills formd Certificate
Recognition
Question 11 67% provided a Certificate of Participation or Attainment
(b) Participation
Question 13 31% government agency Staff
Course ddliverers 16% indugtry professonds
13% environmenta consultants
11% lecturers from TAFE or universities
8% workplace trainers
5% Landcare officers
5% loca government staff




11% others

Question 14 12% Landcare officers
Target Audience 12% community catchment management groups
10% professionas
10% teachers
10% locd government staff
10% environmenta consultants
13% date government staff
7% unemployed
16% others
Question 15 95% are interested in providing additiona coursesin RRM
Additional courses
Question 16 50% ‘in-the-field" with a 50/50 mix of theory and practice
Best method of Over 30% regiond, face-to-face courses
delivery 3% weekend courses
A smdl number thought that mentoring of traineeships was asound
option.
Question 19 10% future employment in this area
Participants 9% access to other courses
expectations 13% professiond interest
13% serious amateurs
14% hobbyists
17% land managers (farmers)
% environmental consultants
15% for other reasons
Question 20 18% environmental management
Participants 25% NRM and community support
background 9% ecosystem restoration
6% land use or town planning
6% education and training
Question 21 20% Community Support Officers
Participants work 16% Project Managers
role 8% Program Managers
10% Research Officers
6% Planners
6% Enginears
Question 22 28% government agencies
Participants 19% loca government
employer 16% environmenta groups
12% education and training
7% consultants
Question 23 47% locd leve
Whereistheir work | 38% regiond leve
focused? 9% statewide
Question 24 33% minor
Vdueof 20% occasiond

qudificationin

3% moderate




workplace 27% substantia
17% critica

Discussion

Theresults of this survey indicate that VET covers awide range of topics and isddivered in a
variety of ways- with or without certification or possible articulation to other VET. These results
agree with the conclusons of Integra et al. (2000).

The providers of the training range from TAFE indtitutions and Universties, to environmentd
groups and some Government agencies. TAFE inditutions, some Government agencies, and the
larger environment groups (such as Greenskills) ddliver accredited courses. Accreditation is
based upon courses or training packages within the Nationa Training Framework. Small
environmenta groups and community groups generdly offer no form of accreditation,
certification or acknowledgment of achievement.

The groups ng or needing this training included volunteers, students, professionds,
farmers, Catchment Coordinators, Landcare Officers, and Waterwatch/Ribbons of Blue
fecilitators. NHT funding has invigorated the demand for RRM courses (Appendix 2.7).

Thetraining is provided in avariety of formets. Some training, especidly that provided by TAFE
indtitutions, is provided over a semester or more, while the other training takes placein an
afternoon or over some days. Thetrainers may or may not have quaifications for ddivering
training. A large percentage of the trainers are agency or industry professonaswho are
competent or interested in the particular content being delivered.

The survey results indicated that the mgority of providers interviewed believed thereis a strong
demand for courses that cover a broad range of topics associated with RRM. Thisdemand is
manifest on severd levels and is demongtrated through consistent requests from the groups and
individuals mentioned.

There are numerous reasons for training in RRM. Many providersare required to train volunteer
groups, others provide training as part of the professona development of members of locd and
State Government agencies, Waterwatch/Ribbons of Blue Coordinators; other land and water
managers.

The survey resultsindicate that the preferred format for the delivery of RRM training is as short
courses of threeto five days delivered face-to-face and in the field with amix of theory and
practice (most suggest 50:50). All respondents indicated that the content, ddlivery and assessment
of such courses would need to be flexible enough to enable them to provide a strong locad and
regiond focus.

The results of this survey are supported by the findings of a survey conducted by Integra et al.
(2000) who concluded that training in RRM continues to be sporadic in terms of the quaity and
syle of the content and delivery. It is supportive of our findings to reproduce here some of key
findings of Integraet al. (2000):

“Thereis an overwheming demand for education and training
There are government and non-government training networks that can be built upon



There are some high qudity manuals and guiddines now available that cover some aspects
of RRM

Thereiswillingness at State and Federd levels of Government to assst and beinvolvedin
looking a ways to better manage education and training in RRM”
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2.2 Graduate Studies

Introduction

Recommendations for any improvements in GDs required the Project Team to be wdll informed
on exiging offerings and systems of delivery. Asrequired by the NRC, the Team consulted
widdy with those who ddiver course in RRM and those who could assist the Team with
assessment of demands for courses. The Team pursued three objectives:

Summarise exigting opportunities for education in RRM. These opportunities could be specific
coursesin RRM or courses in Natura Resource Management (NRM)

Consult with exigting and prospective providers of GDs (Universities) on course ddivery

Consult with prospective course participants as to relevance, content and recommended emphasis
of aproposed GD

Methods

Summary of existing river management courses

A survey of exigting tertiary level coursesin at least some facets of river management was carried
out by individual approaches to current course coordinators and by a search of University courses
on the Internet.

Consultation with Universities

The following inditutions were consulted for information about courses on, or related to, river
management (Specific advice was sought from those who ddliver exiging short-course including
A/Professor Gary Brierley (RiverStyles), A/Professor 1an Rutherfurd (River Restoration
Framework), Professor Stuart Bunn (National Riparian Lands Program Workshops):

Curtin Univerdty of Technology Macquarie University

The Univergty of Western Audtrdia Murdoch University

The Unversity of Newcastle James Cook Universty

Desgkin University Griffith Universty

The Universty of Addaide Universty of Balarat

RMIT Universty Centrd Queendand University
Edith Cowan University The University of Canberra
Univerdty of South Audrdia CRC for Catchment Hydrology
Hinders Univergty of South Audrdia CRC for Freshwater Ecology
The Univerdsty of Mdbourne

Consultation with prospective course participants

A wide ranging consultation was conducted for prospective participants. This consultation was
focused at those with the potentia to be involved in RRM, rather than broad-scale NRM. The
agencies consulted in the program are detailed in Appendix 2.3. The survey questions are detailed

in Appendix 2.4.

Telephone interviews were conducted of professona people involved in some aspect of RRM. In

conducting the ‘ phone interviews, each of the questions were carefully read out in full, giving the
interviewee each of the dternatives to chose from.
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Professond people were sdlected from Loca Governments, consultants working within the
State, consultants that work within the State and across the Nation, State Government staff from
the NRM agencies, smal and large community groups. In some cases, obtaining interviews with
prospective course participants proved difficult in the short amount of time available. Of the 45
people selected, 31 were available for interview. All were eager to answer the questions and
some asked to be kept informed of details of any subsequent courses arising from the
questionnaire process.

Results
Theresults are detailed in Appendix 2.6 and are summarised below.

Summary of existing river management courses

Many Audrdian Universties offer diplomaand certificate coursesin environmental management
and somein NRM. Most of these are generic course-work degrees aimed at postgraduates (from
sciences, agriculture, engineering), environmenta professonas, resource managers, and urban
and regiond planners. However, very few specificdly target RRM.

Thereareno known extensive cour sesat a Graduate Diploma level on river restoration and
management.

Consultation with Universities

The exigting short courses provide a broad and generdised skill-set / theoretical and practical
basis for management, monitoring and conservation of freshwater and estuarine ecosystems and
include practical ons, excursions and lectures. Typically, both compulsory core subjects and
some optiona units are included so those courses may be designed to suit individud interests.

Seminars, conferences, workshops and short courses are occasiondly offered by Commonwedlth-
funded CRCs (Cooperative Research Centre for Freshwater Ecology; CRC for Water Quality &
Treatment; CRC for Coasta Zone & Waterway Management) and by Research Centres (eg
Applied Ecology Research Centre Canberra University; Centre for Water Research, UWA).
These activities are usudly offered in conjunction with Universties, Government agencies and
industry. CRCs dso provide public and school-based education programs.

The short courses are typicaly amed at a*“ certificate leve”. These are usudly one semester full-
time or one to three years part-time (eg four hoursiweek) costing from $500- $4,000 for
Audrdian sudents,

The River Styles® Short Course (A/Professor Gary Brierley, Macquarie University) isan

example of a successful short course in RRM. This course is afive-day option that was
specificaly developed to serve astraining for postgraduates and river professonds. It has been
successfully run three times, once in Northern NSW and twice in Goulburn. Over 90 individuas
have participated in the courses to date. An accreditation procedure has been developed as part of
this course, ensuring that individuals who complete the requirements are qudified to undertake
River Styles® assessments.
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Consultation with prospective course participants

The mgority of the professionds interviewed worked in the areas of environmental management,
ecosystem restoration (Landcare), NRM, ard community support. The main job functions were
as program and project managers, with planners, policy officers and consultants being significant
but lesser areas of work. The main work focus was at aloca, regiond and to alesser extent Sate
level.

Of the tota group of interviewees, the importance of a GD was rated as minor (21%) or
subgtantia (29%), with none seeing the diplomaas criticd to their work. However, when broken
up into Government employees and private consultants, alarge proportion of the former group
saw aGD as being of subgtantia importance (40%), while the mgority (56%) of the latter group
considered it of moderate importance.

Discussion

Rolesin RRM vary subgtantidly among States. There are arange of agencies and organisations
involved in retoration activities. Generaly, roles and responsibilities of organisations are poorly
defined. However, a arecipient levd, thereisinterest for ageneric University-based GD in
RRM. There was no specific issue that appeared to have an overriding influence which would
determine the structure of a subsequent course.

Existing courses

There are no dedicated courses on RRM that would fulfil the requirements of a University GD.
Exidting courses typicaly reflect the specific (and sometimes narrow) interest of academics at
Universties, they are ad hocin nature and usudly limited to sporadic workshops and training

days.

There are many NRM courses offered a Universities across Audtrdia at a PostGraduate Diploma
level. Appendix 2.9 shows an outline and points avarded to components of a NRM course at
UWA.

Delivering a course

The present training providers (Government Agencies, CSIRO, CRCs, Universties, and TAFES)
have the technica knowledge and training skills necessary to deliver componentsof aGD in
RRM. However, there is no one ingtitution offering a‘ complete’ RRM course asa GD.

Exigting training and education providers acrass Audrdia could ddiver a specific GD in RRM
and achieve “ capacity building” in Restoration Teamsinvolved in RRM (Koehn et al.2001;
Integraet al. 2000). While encouraging flexibility at the State and regiona leve, the objective
would be to bring congstency in the design of courses, and in the use of manuas and toals.
Coordinated and digned ddivery of capacity building effortsin RRM and minimised duplication
of training and educetion resources would bring efficiency and effectivenessto a GD in RRM.

Taking a course

The survey of prospective course participants showed a variation of support for aGD in RRM.
Some fdt it unlikely to be attractive to professonds involved in some aspect of NRM. Inthe
case of Government agencies, people surveyed generaly fell into two groups: those seeing the
GD in RRM as having substantial importance to their work and career progress and those who
did not. This dichotomy of support reflects career and work specidisation. The mgority of



consultantsin NRM saw a GD in RRM as being of moderate importance, or less. Thisrating
reflects the broad and more genera work of consultants who tender for awide range of

environmenta projects.

A GD in RRM would apped mostly to professionas involved in ecosystem restoration,
environmental management, naturd resource management, community support, research and
education. These categories contribute to the mgority of participants of WA'sriver restoration
workshops (Appendix 2.8).

Much of the training in RRM has been ad hoc and fragmented and this is reflected in the on
ground works. In this context, there is a great need for a coordinated nationd-level response.

An overarching competency framework will achieve a coordinated and coherent set of training
and education responses rather than the current Situation. This initiative will dso address the
current lack of quality assurance in delivery and assessment. An overarching competency
framework will alow existing training and education providers to review their short courses
againg the competency framework and address any significant gaps.

13
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SECTION 3

3. Proposed Design and Delivery of National Courses in River Restoration and
Management

General Recommendations

A Unified Framework

Our surveys (Section 2), and those of others (Koehn et al. 2001; Integra et al. 2000), showed that
education and training in Audrdiafor RRM is fragmented and insufficient to meet the needs for
progress in the restoration and management of Austrdian rivers. Furthermore, most courses lack
quality control of design, delivery and assessment. These limitations of current options lessen
their apped to students who desire accreditation for studies completed within anationaly
recognised system of education. A nationa framework for accredited education and training in
RRM would overcome these limitations. Furthermore, employers, industries and otherswho
require and support education and training are more likely to do so if the training is part of a
nationd sysem with in-built controls of qudity. A National Framework for training and
education exigsin Audrdia (Appendix A3.1) and the current concerns about education and
training for RRM would be overcomeiif it was digned to the current Nationd Framework. There
was genera support among those surveyed (Section 2) for the adoption of the National Training
Framework for education and training in river retoration and management.

General Recommendation 3.1: Asamatter of urgency, the NRC promotesthe Unified,
National Framework in Australiafor education and training in river restoration and
management.

Estimated Cogt: Specific methodsfor promotion and estimated costs ar e given for
subsequent recommendations.

Restoration Teams

The management and retoration of riversin Audraia requires ateam of people with arange of
knowledge and skills. Koehn et al. (2001) suggested a River Restoration Team should have the
following compaosition:

Project Manager (Catchment management authority or equivalent)
Scientist/expert representative

- Geomorphologigt and hydrologist

- Freshwater ecologist

- Plant (aguatic and riparian) ecologist

- Sociologist/community development worker

Community representative

- Member of culturd group

- Farmer/landholder and industry representetive
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Angler

Government representative

- Relevant State Agency representative
- Loca shire representative

- Catchment authority representetive

- River operator

Each member of a Restoration Team brings to the task of management and restoration arange of
knowledge and skills that are enhanced by forma education and training. Koehn et al. (2001)
provided an ‘A to Z' list of the“Tools’ needed by a Restoration Team. The toolsinclude
knowledge about the physical, chemica and biologica attributes of streams; the skills needed for
groups to work together as teams to asses the current state of a stream and to devise methods and
plans for restoration; the practica skills required for doing the restoration work.

General Recommendation 3.2: Education and Training in RRM be designed, delivered and
assessed to suit the composition of River Restoration Teams (Koehn et al. 2001).

Estimated Cost: Specific methods for promotion and estimated costs are given for
subsequent recommendations.

VET and Graduate Sudies

Coursesfor the delivery and assessment of the wide range of knowledge and skills require by
Regtoration Teams include Vocational Education and Training (VET) and more academic
courses offered by the VET and University Sectors of education. Our survey (Section 2) of
providers and graduates from education and training in RRM showed there was strong support
for both VET and University courses.

General Recommendation 3.3: The NRC promotestwo types of education and trainingin
river restoration and management within the National Training Framework: (1)
competency-based Vocational Education and Training (VET); (2) a Graduate Certificate
(GC) within the VET and University sector s of education.

Estimated Cost: Specific methodsfor promotion and estimated costs are given for
subsequent recommendations.

Education Manager

A number of recommendations specific for the design and delivery of qudificationsin River
Restoration and Management are developed in Sections 3.1 (Vocationa Education and Training)
and 3.2 (Graduate Studies). If thereisto be an early and sustained effort to improve the qudity of
riversin Audrdiathrough training then thereis an urgent need to implement the

recommendations of this report in an efficient and effective manner. Given the urgency of the

task and the leve of investment recommended, we believe that an Education Manager should be
gppointed to implement the recommendations. We provide anotional Operational and Business
Pan to indicate the duties and Estimated Costs of the appointment of an Education Manager
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(Section 4). We estimated the cost of management based upon a consultant at $500 per day and
the number of days for specified tasks would be about $59500 for management of the VET
recommendations and $25500 for management of the recommendations for Graduate Studies.
However, compared with this ad hoc approach of consultants to complete specific tasks, the
appointment of an Education Manager is likely to be more efficient and effectivein

implementing the recommendations of this report, and would be easer for the NRC to implement
and monitor. There would be better integration of the education and training program if the
Manager had respongbility for both the VET and the Graduate Studies. We condder that the
Education Manager would need to be full-time for 18 months and then, subject to review, half-
time for an additiond 18 months. The Manager would need to have experience in education in
the VET and Universty Sectors and experience in natura resource management. For the
purposes of estimating the cogt of this recommendation, an gppointment at the level of a Research
Asociate in the University Sector for salary plus on-costs would be about $60000 per full-time
year. We estimate (Section 4) that the cost of an Education Manager would be about 20% of the
Education budget.

General Recommendation 3.4: The NRC appoints an Education Manager to implement the

recommendations contained in thisreport “ A National Training Framework for River

Restoration and Management in Australiafor the VET and University Sector s of
Education”.

Estimated Cost: $135000
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3.1 Proposed Vocational Education and Training: Design and Delivery

The Nationa Framework for VET provides awide range of skills required by industries and
within this range accommodates the interests and respongbilities of people (Appendix A3.1).
Within this Framework we describe anumber of options for training in River Restoration and
Managemen.

Option 1: River Restoration and Management within the Training Package for
Conservation and Land Management.

The Rurd Training Council of Augrdia (RTCA), as an Industry body, is currently managing the
development of anew Training Package for Conservation and Land Management (CLM). This
package will include some of the competencies from the Agriculture and Horticulture Training
Packages, both of which are currently under review. The CLM Training Package will contain
Qudifications from Certificate | (AQF 1) to Advanced Diploma (AQF 6). Each Qudification can
be formed from a set of competencies that specidisein one of severa areasin the conservation
and land management “industry”. AQF Leve 1 Qudlifications are for practical work in the fied,
Levd 3isfor higher level operators and Levels 4 - 6 for supervisors and managers. This range of
respongbilities would cover those required by River Restoration Teams (Koehn et al. 2001)
Appendix A3.1 provides details about the Nationd Training Framework (NTF) and the
Augrdian Quadlification Framework (AQF).

The current draft (known asthe fina draft) of the CLM Training Package describes
Qudificationsthat alow specidisationsin:

Bush Restoration and Management
Lands, Parksand Wildlife

Weed Management

Vertebrate Pest Management

Indigenous Land Management
Community Coordination and Facilitation
Conservation Earthworks

Generd Land Management

Many of the new competencies for these Qudlificationsin the CLM Package, and those that exist
in the Training Packages for Agriculture and Horticulture, can be adapted (customised) for
coursesin RRM but they would not lead to a Qudification in RRM. However, of the proposed
coursesin the CLM Training Package, those concerned with Bush Restoration and Management,
Consarvation Earthworks, Community Coordination and Facilitation, and Generd Land
Management would be the mogt suitable to adapt to the management of vegetation in catchments
and riparian zones for RRM.

The cusomisation of an endorsed CLM Package for RRM will be the responsibility of each State
Training Authority and they may need work done on the Package to enable it to be implemented
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within their training system. The Authorities may contract a TAFE college or Inditute in their
State to conduct this work. State-funded ddlivery of Qudifications within the package can begin
after the State Authorities have accepted the Training Package.

Recommendation 3.1.1: The NRC negotiateswith the RTCA to enabletraining in River
Restoration and M anagement to be deliver ed within the Conservation and Land
Management Training Package and to start in 2003.

Estimated Cost: $3500

Customisation of CLM Competencies for RRM

Development of materialsto assst delivery and to place some of the training in the context of
River Restoration and Management may be funded by State Agencies or by Ingtitutions
delivering the materiad and undertaking the development of materids for commercid reasons. It
may be in the interests of the NRC to contract a consultant to develop materias for the package
that make it easy for other providersto ddiver the training in the desired context. The cost to
customise a competency is about $17000. With four competenciesin the CLM Package most
relevant to RRM, the total cost for customisation of the new CLM competencies would be

$68000.

Recommendation 3.1.2: The NRC supportsthe customisation of competencies of the
Conservation and Land Management Training Package and the development of training
resour ces so that training in River Restoration and Management can be offered asa
specialisation within the Conservation and Land Management Package early in 2003.

Estimated Cost: $75000

Option 2: Development of a new competency for River Restoration and M anagement within
the Conservation and Land Management Training Package.

We bdlieve that RRM requires specidised Units of Competency that focus on river restoration
and management. With the addition of such Unitsit would be possible to create a new
gpecidisation in River Restoration and Management. The RTCA, as the industry body, will need
to be conaulted so those Units of Competency in RRM can be added to the CLM Training
Package. We have had discussions with the Consultancy working on the CLM Package and
anticipate that a Unit of Competency could be added to the CLM Package titled “Plan River
Regtoration Works’. This Unit would engble the development of specidisation in RRM within
the CLM Package.

Recommendation 3.1.3: The NRC negotiates with the RTCA to develop the new
Competency of “Plan River Restoration Works’ and training resour ces so that a
specialisation in River Restoration and M anagement can be offered in 2003.

Estimated Cost: $30500
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Option 3: Accreditation of existing short coursesin river restoration and management.

Our surveys (Section 2) indicated that some workers and supervisorsin the area of RRM might
not require aformad quaification in RRM. However, they would be interested in obtaining
formal recognition of the competencies they may have gained from the short courses they have
attended. Within the Nationa Training Framework (Appendix A3.1), an RTO canissue a
Statement of Attainment which describes the competencies that a participant has achieved
through the attendance of a short course of ingruction. Such a Statement of Attainment would
satisfy many of the participants who undertake training in thisarea. A Statement of Attainment
has the additiona advantage that it can be used as credit towards a recognised qualification.
However, the training would need to aigned, through aformal mapping process, with the
competencies of a Training Package (Appendix A3.1), for example the CLM Package.

In Audtrdia, there anumber of Short Courses on arange of topics related to RRM offered by a
variety of providers (Section 2). There would be many benefits to providers, participants and the
industry of RRM if these courses became digned with the Nationd Training Framework. These
benefits include recognition of learning by participants, qudity-control of design, ddivery and
assessment of the courses, and a more coordinated and comprehensive system of recognised
training for theindustry (Appendix A3.1). A firg step in this aignment process would be to map
the content of the courses to the competencies of Training Packages. Given the state of training
for RRM in Audrdia, we have recommended an evolutionary process for the cregtion of a
specidisation in RRM within the CLM Package. This evolutionary process involves adapting
competencies within the CLM Package and the creation of new competenciesin RRM for the
CLM Package. As part of this evolutionary process we recommend now that the content of
exigting short courses in topics related to RRM be mapped against competencies of the CLM
Traning Package. Once mapped, the graduates of the courses could be issued with Statement of
Attainment by an RTO (Appendix A3.1). Through a process of Recognition of Current
Competencies, these graduates may be able to gain credit towards a Qualification within the
Nationd Training Framework.

Recommendation 3.1.4: The NRC encourages the provider s of existing short cour ses
concer ned with River Restoration and Management to have the content of their cour ses

mapped against existing competencies so that Statementsof Attainment within the National

Training Framework can beissued to graduates of the short cour ses.

Estimated Cost: $3500
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Option 4: Development of specialisationsin River Restoration and M anagement.

Education and training in RRM presently congsts of Short Courses outside of the National
Training Framework. As a process of bringing education and training into the Nationa Training
Framework, we have made recommendations for the customisation of competencies within
exiging Training Packages (Recommendation 3.1.2) and the mapping of Short Courses outside of
the Framework to competencies within the Framework (Recommendation 3.1.4). We believe,
however, that there is need for additiond, new competenciesin RRM within the CLM Training.
These additiona competencies would enable a specidisation in RRM within the CLM Training
Package. We identify some competencies that should be developed for the speciaisation in RRM
(Table 3.1.1). This specidisation would cons <, therefore, of new competencies and a rumber of
generic competencies within existing Packages (CLM; Agriculture; Horticulture).

Table 3.1.1. Proposed new Elements or Units of Competency to beincluded in the RRM
specidisation of the CLM Package.

Code Competency Relevance to River Restorationand
M anagement

NEW Anayse hydrologica data Required to determine the flow
characteridtics of aste over time.

NEW Conduct channd surveys Determine the carrying capacity of the
channd. Assess the channel dope and
design of congtructed riffles.

NEW Assessriparian condition Use the protocol of Pen and Scott

(1995) or amilar.

NEW Manage stock Management of stock in riparian aress;
design stock watering points on stream
and river channels.

NEW Assss in-stream habitats Assessment of in-stream habitats,
induding poal in-filling, for habitat
restoration.

NEW Re-establishment of large woody Developing the techniquesto re

debris(LWD). edablish and maintain LWD in river
channdls.

NEW Assess reach condition (especidly Assessng the likelihood and the

upstream). barriers to successful restoration.
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NEW Environmenta Water Requirements. An gppreciaion of thispolicy areain
restoration, particularly below dams
and other impoundments.

NEW Monitoring and eva uation Critical to obtain key ecologicd data

prior to restoration activities and to
asSSeSS SUCCESS.

An egtimate of the cost to develop the new competencies and training resources is based upon an
estimate of $17000 per competency. Thus, for nine new competencies the total cost would be
$153000. While training providers may develop the new competencies and recoup their
development costs from course fees, the development of the specidisation in RRM will proceed

more rgpidly and uniformly if sponsored by the NRC.

Recommendation 3.1.5: The NRC negotiateswith the RTCA to have some new
competencies developed in River Restoration and M anagement so that a compr ehensive

Specialisation in River Restoration and Management can be developed within the CLM
Package for delivery in 2003.

Estimated Cost: $35500.
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Option 5: Development of Short Cour ses from existing competencies of Training Packages
with the national Training Framework.

Regigtered Training Organisations are able to adapt and deliver, within their Scope, exigting
Training Packages (context; underpinning knowledge) to suit variations in the workplace. Hence,
some competenciesin the Training Packages in Agriculture, Horticulture and Conservation and
Land Management could be adapted to suit the workplace of rivers and their catchments and
offered as Short Courses. Graduates from these Short Courses would be issued with Statements
of Attainment within the Nationd Training Framework. The four suggested Short Courses
(Tables3.1.2 — 3.1.5) would be useful options for stop-ggpsin training in RRM prior to the
preferred option of developing specidised Units of Competency and Specidisationsin River
Regtoration and Management (Recommendations 3.1.3 and 3.1.5). There are many other existing
competencies that could be customised for specidisationsin RRM (Appendix A3.2).

Each suggested Short Course would involve one week of fieldwork and may have atheory
component. Short Courses could be offered by anumber of providersin avariety of contexts
auitable for a broad cross-section of clients. Such training can be recognised by a Statement of
Attainment if the training is hosted by an RTO, or provided directly by an RTO. It is envisaged
that the clients will undertake these Short Courses “ on-the-job”, that is, while performing
relevant work. In order for the training to be assessed and recognised it would be useful if the
trainees had a Training Record Book in which the training and their attainments were recorded.
This Record would facilitate the later recognition of training if the trainee decided to undertake
further training to gain a qudification.

Short Course 1: Beginning Work in River Restoration and Management

The trainees would work “on the job and for the job”. That is the trainee would receive training
while they were carrying out work thet needed to be done in the catchment. They would receive
training in areas such as basic nursery work, basic conservation work and basic landscape
congtruction (Table 3.1.2). The training would be provided in the context of catchment
management and include work on riparian vegetation (such as sedges and rushes), protection of
riverbanks, and the recongtruction of stream forms. The units of competency covered in this Short
Courseare at AQF Leve 1. In order to obtain a Qualification at this level another three unitsof
competency need to be attained.

Table 3.1.2. Competencies to be covered in a Short Course 1: Beginning Work in River
Restoration and Management.

Code Competency Relevanceto RRM

RTC1006A Support nursery work Preparing plantsfor riparian
restoration is an important
component of river

management.
RTC1554A Support landscape Protection of riverbanks,
condruction. through armouring and

revetment is important to
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maintain geomorphologicd
integrity of the stream and
river form.

RTC1501A

Support conservation work.

Short Course 2: Further Work in River Restoration and Management

The trainees would work on the job to receive further training in areas such as eroson and
sediment control, planting trees and shrubs and carrying out revegetation (Table 3.1.3). The
training would be provided in the context of catchment management and include work on riparian
vegetation (such as sedges and rushes), protection of riverbanks, and the reconstruction of stream
forms. The units of competency covered in this Short Course are at AQF Leve 2. In order to
obtain a Qudification at this level another twelve units of competency need to be attained.

Table 3.1.3. Competenciesto be covered in a Short Course 2: Further Work in River Restoration

and Management.

Code Competency Relevanceto RRM
RTC2012A Plant trees and shrubs. Required for riparian
restoration.
RTC2022A Carry out revegetation works. The practicabilities of the
above.
RTC2202A Conduct erosion and sediment Land shaping, bank battering,

control activities.

revetment, sediment basins
and revegetation are important
river restoration/management.
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Short Course 3: Conducting River Restoration and Management

The trainees would work on the job to recaive further training in areas such asimplementing a
mantenance program, ng aSite for restoration, and sampling and testing water (Table
3.1.4). Thetraining will be provided in the context of catchment management for river and
riparian zone restoration and management work, and knowledge of protocols and procedures as
devised by Pen and Scott (1995), Rutherfurd et al. (1999; 2000) and, in part, by Brierley (1999).
The units of competency covered in this Short Course are at AQF Leve 3. In order to obtain a
Qudification a this leve ancther twelve units of competency need to be attained. This course
may have atheory content that may be covered with the provision of written materialsin advance
of the week of fieldwork. The assessment of theoretical and practical competence may be
conducted in the fidld and by written work.

Table 3.1.4. Competencies to be covered in a Short Course 3: Conducting River Restoration and
Managemen.

Code Competency Relevanceto RRM
RTC3211A Implement amaintenance Maintain rivers and riparian
program for an aquatic vegetation
environment.
RTC3218A Undertake abasic Ste Assess condition of rivers and
assessment catchments
RTC3507A Undertake sampling and Assessment of water qudity
testing of water. and adequacy of sediment
control procedures.
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Short Course 4: Managing River Restoration and Management

The trainees would work on the job to receive further training in areas such as the planning,
design and supervison of conservation works for ariver. The training will be provided in the
context of catchment for river and riparian zone restoration and management work, and
knowledge of protocols and procedures as devised by Pen and Scott (1995), Rutherfurd et al.
(1999; 2000) and Brierley (1999).

The trainees should attain competence in Supervise Natura Area RestorationWorks, Plan River
Restoration Works (a new competency to be recommended for inclusion in the Conservation and
Land Management training package) and Conduct Biologica Surveys (Table 3.1.5). These units
of competency covered in this Short Course are at AQF Level 4 and 5. In order to obtain a
Qudification at Leve 4 another ten units of competency, and a Leve 5 another eeven units,
need to be completed. This course may have atheory content that may be covered with the
provison of written materiasin advance of the week of fieldwork. The assessment of theoretical
and practical competence may be conducted in the field and by written work.

Table 3.1.5. Competencies to be covered in a Short Course 4: Managing River Restoration and
Management.

Code Competency Relevanceto RRM
RTC4510A Supervise natura area Restoration and management
restoration works. of rivers, riparian zones and

catchments as natural aress.

RTC5522A Pan river restoration works Panning is essentid to the
- success of restoration and
New Competency within the management programs.
Conservation and Land
Management Training
Package

RTC 5519A Conduct biologicd surveys Part of the monitoring and
evaluation process. Required
for fish and possibly aguatic
macroinvertebrates.

Statements of Attainment from the Short Courses may be used to negotiate credit in the proposed
Graduate Certificate in River Restoration and Management (Section 3.2). However, each
Univerdsty would decide whether the work that any one student completesin these Short Courses
is accepted as credit for, or entry into, advanced studiesin the graduate coursesin RRM that they
may offer. Successful articulation needs to be planned in advance.

The need isto ddliver VET within the Nationd Training Framework in 2002. It is feasible to
deliver Option 5 in the second half of 2002 at three locations in Audtrdia Option 5, however,
will require the selected competencies for the four Short Courses to be written in the context of
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RRM and the underpinning knowledge and ingructiond materia to be developed in thefirgt half
of 2002. Course 4 of Option 5 requires aso anew competency to be written; namely “Plan River
Restoration Works'.

Expressons of interest for the delivery of the Short Courses should be invited from Registered
Training Organisationsin the three regions sdected for delivery in 2002. The RTOswould

charge afee, payable by the student, to cover the costs of ddlivery. Elsewhere (Recommendations
3.1.8, 3.1.9) we recommend that the NRC, or other sponsors, offer scholarships or fee subsidies
to encourage participation in the pilot short coursesto be run in 2002.

There would be merit in sdlecting an experienced trainer to develop the Courses and for that
trainer to asss with the regiona deliveries.

An edimate of the cost to customise a competency and develop ingtructiond resourcesis about
$17000 per competency (34 days at $500 per day). Thus, each of the four Short Courses with
three competencies would cost $51000 per Course and $204000 for the four Short Courses.
These figures seem high and competitive quotes may see them decreased. An option to decrease
cogts would be to offer the same Short Course in each of the three regions. This lesser number of
Short Courses would gtill condtitute a pilot program and the other Courses could be developed at
alater time. The four Short Courses are formulated to suit increasing levels of exigting skills and
respong bilities. Hence, a pilot program of, say, one Short Course offered in the three regions
would need to sdlect River Restoration Teams whose members contain common levels of

exiging skills and training needs.

It is recommended that a Common Provider (the trainer who developed the course specidisations
and ingructiond materids) assgt in the ddivery of the Short Courses. The cost of this activity is
estimated as 15 days at $500 per day, including travel and accommodation, and $250 for
incidentals.

Recommendation 3.1.6: The NRC supportsan experienced trainer to develop and assist
with ddivery of Short Coursesin River Restoration and Management from existing

competenciesin the Conservation and Land Management Training Package. Delivery to be

by Registered Training Organisationsin three selected regions of Australia latein 2002.

Estimated Cost: $73000 to $226000
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Distance Education Resources

Adult education courses (VET) need to have substantia externd teaching components (* distance
education”) offered on a part-time basis and with flexible types of ddivery. Such design and
delivery congderations allow participants to obtain quadlifications without undue impact on their
employment and income.

The proposed courses, within the Nationa Training Framework, would ensure that the ddlivery
of capacity building for river restoration and management (Integraet a. 2000) by existing
providers of training and education which is consstent among providers and is subject to qudity
controls. While there will need to be flexibility a the State and regiond levels, the Framework
will bring consstency dso in instructional materid such as specific manuals and tools.

It is envisaged that the competencies relevant to river restoration and management will be made
available in two different ways. Firgly, by community organisations, as RTOs or hosted by
RTOs, who would deliver short courses that target river restoration and management only.
Secondly, TAFE colleges and indtitutes, and other large training providers, would be interested in
delivering complete quaifications (eg. Certificates in Conservation and Land Management) part
of which could include training in river restoration and management. Accelerated uptake by
training providers, condgstency of training outcomes, and efficiency of the development of

training resources would be greatly enhanced by a coordinated, centrally funded effort in the
development of training resources. This gpplies particularly for ddivery by distance educetion.

Recommendation 3.1.7: The NRC supportsthe development of materialsthat enable
Registered Training Organisationsto deliver training in River Restoration and
Management within Training Packagesin a flexible manner and over distance. These
materials should include student and teacher guides and training record books.

Estimated Cost: $38500
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Financial support and encouragement to participate in training

The outcome required for VET in River Restoration and Management is qudity graduates that
make significant and substantia contributions to the River Restoration Teams. Coursesthat are
well designed and promoted should attract students into areas of VET for which there are good
prospects of employment, voluntary work, or improvements to private holdings. Prospective
students are attracted aso to courses where costs of participation are relatively low. To thisend,
there are two financid options to encourage participation in training:

Option 1: Scholarships

Scholarships would assst in attracting students to courses in RRM. The Project Team did not
review the availability of scholarshipsthat may be applied to VET coursesin RRM but believe
that this review should be undertaken and if scholarships are available then their availability
should be usad in the promotion of the Courses. If there are insufficient scholarships available for
VET gudiesin RRM then the NRC should consider investing in them, or encouraging the
investment of other organisationsin them. It would be gtrategic if there were scholarships
available to encourage participation in the Short Courses recommended for ddlivery in three
regionsin 2002 (Recommendation 3.1.6).

The fees charged for ashort course of one week may be $500 and travel and accommodation may
be an additiona $600. Hence a scholarship of $1000 would decrease participation costs to alow
level. Five scholarships for each of the three regiond short courses should encourage

participation of key people from selected Restoration Teams.

Recommendation 3.1.8: The NRC reviewsthe availability of scholarshipsfor VET studies
in River Restoration and Management. If considered insufficient then consider investingin
scholar shipsto ensure that key people undertake strategic studies to develop the strengths
of River Restoration Teamsin thethreeregionsof Australia selected for the delivery of
Short Coursesin 2002.

Estimated Cost: $17500




Option 2: Course subsidies

Sponsors may be attracted to provide scholarships that recognise their contributionsin the
naming of the Scholarship. However, scholarships support the minority of participants. A subsidy
to reduce the costs of the courses, and hence fees paid by dl participants, may attract more
sudents to participate in courses than the provison of Scholarships. The fees charges for aweek-
long short course may be $500 and with 15 students per course the total fees would be $7500.
Assuming dl sudents were participants in River Restoration Teams, or potentidly o, then a
$7500 subsidy of fees would remove any impediment to enrolment due to fees. If the subsidy
were gpplied to each of the three regiond short courses then the total cost would be $22500.

Recommendation 3.1.9: The NRC reviewsthe feesto be paid by participantsin VET Short
Coursesin River Restoration and M anagement. If considered a discour agement to
enrolments, then consider cour se subsidiesto ensurethat key people undertake strategic
studiesto develop the strengths of River Restoration Teamsin the three regions of
Australia selected for the delivery of Short Coursesin 2002.

Estimated Cost: $25000
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3.2 Proposed Graduate Studies: Design and Delivery

The University Sector

The congruction of Graduate Studies in the University Sector of education (Appendix 3.1) can
vary among Univergties. In generd, however, Postgraduate Studies are a continued

specidisation of the Bachelor degree. Alternatively, University graduates, or thosewith

equivalent academic status, can undertake Graduate- Studies to develop anew area of interest that
differs from their first degree. These Graduate qudifications include:

Graduate Certificates (GC)
Graduate Diplomas (GD)
Professona Masters Degrees (PM)

The equivaent full-time study for a GC is one semester, for the GD it istwo semesters, and it is
four semegters for the PM. Graduate-studies are flexible in design, ddivery and assessment. The
three Graduate Quadlifications are “articulated” so that the GC can contribute to the GD and the
PM. Graduate Studies can be articulated aso with qudifications from the VET Sector (Appendix
3.1).

Students in any one GC are likely to come from arange of academic backgrounds, to have
completed Universty studies some years ago and be currently employed. A high proportion of
enrollees, therefore, islikely to be part-time students. Consequently, the design and ddlivery of
the GC needs to assst students to build bridges between current knowledge and RRM, to
schedule contact time to suit student availability, and to take maximum advantage of the Internet
for ddivery of interactive materid and lectures. It is essentid, dso, that students spend a high
proportion of their time (50%) in the field to be chalenged by exercisesin resolving problems of
river restoration and management. This brief overview of the requirements for graduate sudiesin
RRM shows that Universties will need to make a substantid commitment if their participation in
graduate sudiesin RRM is to be successful.

The content, design and ddlivery of courses of study in Universities are controlled within each
University through aformal process of proposal-devel opment that requires an assessment of
resource- requirements and student demand. Quelity control of Graduate Studies is achieved
through Boards of Study and of Examiners. Any proposd for Graduate Studies in River
Restoration and Management would need to be processed through the University system. The
probability of success of a proposa for Graduate Studiesin RRM would be increased if generic
material on content, design, methods of delivery, resources, costs, and student-demand were
made available to interested Univergties. Universties with existing courses in Natural Resource
Management are more likdly to add studiesin RRM to the qudifications they offer than
Universities without graduate courses in environmenta subjects. Some Universities have
strengths in Distance Education that could be utilised to assst part-time sudentslikely to enrall
inRRM.

Our surveys (Section 2) reveded consderable interest in delivering graduate studies in RRM. For
example, interest has been expressed by: The University of Western Audtraia; Edith Cowan
Universty; Griffith Universty; Univeraty of South Audtradia; Universty of Mebourne; and the
Northern Territory Universty.
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The Graduate Certificate would be offered for both fee-paying students and those digible for
HECS (Higher Education Contribution Scheme) or PEL S (postgraduate educetion loans scheme).
Mogt Universties believe they have saff with the necessary skillsto deliver the GC but may
require assistance with the development of course materids. Any plansto assst Universities with
the development of a GC will need to dlow for the times required for change in a University. For
example, Universties require typicaly about 12 months “lead-time” to ensure new courses are
listed in Faculty Handbooks and for resources to be prepared (lecture theetres; |aboratory
fadlities, fidd trips). They need time also to make their courses known and to encourage
enrolments.

We believe Graduate Studies provide a national Framework for the development and ddlivery of
coursesin River Restoration and Management and have recommended to NRC that they be
developed as amatter of policy (see General Recommendation 3.3).
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Option 1: Graduate Certificate in River Restoration and Management

The Graduate Certificate is the introductory graduate course in RRM. It isthe equivaent of one
semester of full-time study but would need to be flexible in design and ddlivery to suit the
divergaty of sudent backgrounds, their availability for sudy and the nature of riversin the
landscapes of their regions. For reasons of employment-congraints, most students will be part-
time. The design of the proposed GC, therefore, is based upon four stand-aone modules that can
be taken independently of each other. When added together the four modules enable the
development of knowledge and skills sufficient for the graduate to cortribute to the work of
Restoration Teams as managers, planners and leaders (Koehn et al. 2000).

The four modules for the GC are:

Geomorphology and Hydrology
River Ecology

River Restoration

Policy and Management

The four mgor modules are sub-divided into a number of sub-modules (Table 3.2.1). The mgjor
modules are ddivered in a sequence: the physical setting; stream biota; restoration; and
management. In thisway, knowledge is gained sequentidly building upon previous materid.

The total contact-time for a GC is about 240 hours. For afull-time student, and a semester of 13
weeks, thisis about 20 hours per week of prescribed work and allows for 20 hours of private
study per week. One module, therefore, is 60 hours of contact-time per week for a semester
(Table 3.2.2). Experience suggests that a 50:50 split for theory and practice would suit most GC
students and the nature of their sudiesin RRM. Negotiation with sudents may see amodule
delivered in the evenings with weekend fidd trips. A high proportion of students will undertake
graduate studies on a part-time basis (usudly hdftime).

Government L oans are available to students through schemes such as PEL S (Postgraduate
Education Loans Scheme) and HECS (Higher Education Contribution Scheme). Gradiete
students usualy pay the full fee for Graduate Courses that is about $10000 to $15000 per year of
full time study for a stience-based course. Universities may charge an infrastructure cost of about
one-third of the Course fee. A bresk-even enrolment may be 15 students.

Entry into graduate studies requires a University degree, or its equivaent, as a prerequiste.
People with VET Quadlifications, Statements of Attainment and work experience may be
consdered by Universities for provisiona access to graduate studies. Continued studies would
depend upon satisfactory progress in course-work.

Recommendation 3.2.1: The NRC supportsthe development of a framework for a Graduate

Certificatein River Restoration Management by a selected University in Australia for

delivery in 2003 and makesthe framework availableto other Universitiesfor delivery in
2004.

Estimated Cost: $19000
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Option 2: River Restoration as a Module in a Graduate Certificate in Natural Resource
Management or related Course.

Universties would be reluctant to initiate graduate courses unless there is a high probability of
sustained enrolments over many years. Sustainable options under conditions of uncertainty of
enrolments (dependent upon students' perceptions of career prospects) are to develop generic
courses with speciaised modules that can expand and contract with student demand. Speciaised
modules would not be offered unless there were sufficient enrolments, or offered in dternative
years — or some other frequency. Speciaised modules are more likely to be adopted by
Universties that have existing courses that can accept new specialised, but related modules. For
example, aUniversity may more readily accept a pecidised module in River Restoration and
management if it has exiging Graduate Studies in Natura Resource Management or
Environmental Science,

A specidised module of RRM may be one-third of the content of a Graduate Certificate. Asfor
Option 1, the four modules for the RRM specidisation within a Graduate Certificate would be;

Geomorphology and Hydrology
River Ecology

River Restoration

Policy and Management

The sub-modules would be the same as those shown in Table 3.2.2. However, the alocation of
time and points would be one-third of those shown in Table 3.2.2. The remaining two modules to
complete a Graduate Certificate in Naturd Resource Management (for example) would be a
matter of choice among those available at the Univergty. Thus, complementary Modules may be
“Resource Economics , “Conservation and Land Management”, “Rangeland Management”,
“Pantation Forestry”, “Hydrology and the Management of Sdinity”, “ Conservation of
Biodivergty”, “Project Management”, and so on.

Recommendation 3.2.2: The NRC supportsthe development of a framework for a module

in River Restoration Management suitable for a Graduate Certificate in Natural Resource
Management, or similar Certificate. The Moduleto be developed by a selected University in
Australiafor delivery in 2003 and the framework made available to other Univer sitiesfor
delivery in 2004.

Estimated Cost: $19000
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Table 3.2.1. Four modules of a Graduate Certificate in River Restoration and Management
The content for each Module is developed in Table 3.2.2.

Module

Competency

1. Geomorphology and
Hydrology

Broad qudlitative and quantitetive understanding of the interaction of
“water on the landscape’. Appendix 1 shows the mgor issues
associated with this module,

2. Stream and River
Ecology

An undergtanding of the flora and fauna of rivers and streams, their
interaction with environmenta parameters and contemporary
ecologica models. Appendix 2 shows the magor issues associated with
this module.

3. River Restoration

An appreciation of cost-€effective, scientifically based contemporary
practices of restoration and rehabilitation of rivers and streams.
Appendix 3 shows the mgor issues associated with this module.

4. Policy and
M anagement

Knowledge and appreciation of the policy context and relevant water-
related (agency) guidelines. Appendix 4 shows the major issues
associated with this module.

Table 3.2.2. Modules and sub-modules of a Graduate Certificate in River Restoration and

Management

If River Restoration and Management is only a proportion of the Graduate Certificate then the
hours and points are reduced proportionaey.

Sub-module Genera content Hours | Points
code
Geomorphology and hydrology
11 Geomorphology 20 2
12 Hydrology 20 2
1.3 Water qudity 10 1
14 Geomorphologica /hydrologicd interactions 10 1
Sream ecology
2.1 Living streams 10 1
2.2 Freshwater biota 10 1
2.3 Ecologicd modds 20 2
24 Ecologica disturbance and monitoring 20 2
River restoration
3.1 Stream channd andyss 20 2
3.2 Stabilisation techniques 10 1
3.3 Riparian revegetation 10 1
34 Ecologica water requirements (EWRS) 20 2
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Policy and management

4.1 Regtoration planning and existing policy 20 2
4.2 Community involvement 10 1
4.3 Monitoring and evauation 20 2
4.4 Indigenous issues 10 1
Optional Units (towards Graduate Diploma)
51 Advanced monitoring and evauation 40 4
5.2 Habitat and hydraulics 40 4
53 Advanced stream community ecology 40 4
54 Catchment scde restoration planning 40 4
5.5 Restoration: benefit to cost analyses 40 4
5.6 Nutrient cycling 40 4
5.7 Sediment dynamics 40 4
5.8 Regulation of ecologica processes by riparian vegetation 40 4
5.9 Habitat fragmentation (barriers to restoration) 40 4
5.10 Regtoration of large and floodplain rivers 40 4
511 Socia impedimentsto restoration 40 4
5.12 EWRs. bottom up and top down approaches 40 4
Masters Degree
6.1 | Dissartation (full-time) - 24
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Financial support and encouragement to participate in training

The outcome required for Graduate Studiesin River Retoration and Management is qudity
graduates that make significant and substantia contributions to the River Restoration Teams.
Courses that are well designed and promoted should attract students into areas of Graduate
Studies for which there are good prospects of employment, voluntary work or improvement of
private holdings. Prospective students are attracted also to courses that they consider good vaue
for the fees payable. To this end, scholarships and course subsidies would assist in attracting
students to courses in RRM.

Option 1: Scholarships

The Project Team did not review the availability of scholarships that may be gpplied to Graduate
Studiesin RRM but believe that this review should be undertaken and if they are available then
their avallability should be used in the promotion of the Courses. If there are insufficient
scholarships available for Graduate Studiesin RRM then the NRC should consider investing in
them, or encouraging the investment of other organisations in them. It would be drategic if there
were scholarships available to build strength in River Restoration Teams in the three regions
sdlected for the delivery of Short Coursesin VET late in 2002 (Recommendation 3.1.6).

Recommendation 3.2.3: The NRC reviewsthe availability of scholarshipsfor Graduate
studiesin River Restoration and Management. If found to beinsufficient then consider
investmentsin scholar shipsto ensurethat key people undertake strategic studiesto develop
the strengths of River Restoration Teamsin thethreeregions of Australiain 2003.

Estimated Cost: $17500
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Option 2: Course subsidies to three Universities

The University Sector of education endeavours to recover the costs of presenting Graduate
Courses through the fees paid by students. The level of fees charged by Universtiesis set at the
discretion of the Universities. However, fees may vary from $7500 to $10000 per student for a
semester of full time study in science- based graduate courses. It may be possible for a University
to decrease course feesif costs for the development and ddlivery of the courses are decreased
through course subsidies. The NRC may encourage enrolments in Graduate Studies in River
Restoration and Management through course subsidies. Such subsidies would aso accelerate the
development and ddlivery of the Graduate Studies. The University income from a Course of 15
participants and $7500 paid per student would be $112500. A 10% subsidy would be $11250
and, if the subsidy was passed on to the student, a reduction of $750 to the student. If River
Restoration and Management was one of three modulesin a Certificatein Natural Resource
Management then the cost of a 10% subsidy would be $3750 and a decrease of $250 in the fee
paid by the student for the module.

If theintent of the NRC initiative in training and education were to develop regiona strengths
(taking opportunities to the students rather than expecting students to travel to the opportunities)
then course subsidies to three regiona Universities would be $3750 to $11250 to each
University. The subsidies may be considered as once-only subsidies to assst with the
establishment of the Module and Certificates, and regiona development may be spread over three
years. This strategy could be reviewed as progress is made with building the capacity of River
Regtoration Teams and the subsidies repested if necessary.

Recommendation 3.2.4: The NRC reviewsthe feesto be paid by participantsin Graduate
Studiesin River Restoration and Management. If considered a discour agement to
enrolments, then consider cour se subsidiesto three Univer sitiesto ensurethat key people
undertake strategic studiesto develop the strengths of River Restoration Teamsin three
regions of Australiain 2003.

Estimated Cost: $13750 to $36250
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Option 3: Course subsidiesto a University with strengths in distance education

An expensive option to achieve regiona coverage of Graduate Studies in River Restoration and
Management would be to subsidise the development and delivery aModule or Certificatein

River Restoration Management for deivery from three Universties (Option 2). A more
favourable benefit/cost from a course subsidy may be to subsdise asingle University with

distance education built-in to the desgn and ddivery of the options. A 10% subsidy would be
$11250 and, if the subsidy was passed on to the student, a reduction of $750to the student. If
River Restoration and Management was one of three modulesin a Certificate in Naturd Resource
Management then the cost of a 10% subsidy would be $37500 and a decrease of $250 in the fee
paid by the student for the module.

Recommendation 3.2.5: The NRC reviews the feesto be paid by participantsin Graduate
Studiesin River Restoration and Management. If considered a discour agement to
enrolments, then consider a cour se subsidy to a University with strengthsin distance
education to ensure that key people undertake strategic studiesto develop the strengths of
River Restoration Teamsin threeregions of Australiain 2003.

Estimated Cost: $6250 to $13750

Education Manager

The Recommendations for the development and ddlivery of Vocationa Education and Training
and Graduate Studies within the Nationa Training Framework require incorporation into an
Operationa and Business Plan to achieve objectives on time and within budget (Section 4). The
estimated tota budget is about $590000 to $740000. In Genera Recommendation 3.4 (re-stated
below) we recommended the gppointment of an Education Manager and the arguments for such
an gppointment are given in Section 3.4 of the Report. We recommend that an Education
Manager be appointed to implement the Recommendations for VET and Graduate Studiesin
River Restoration and Management. The duties of the Manager and an Estimate of cogts are
given in the notiona Operationa and Business Plan (Section 4).

An option would be to split the tasks of management between a VET Manager and a Graduate
Studies Manager. This option may be exercised if the development of VET and Graduate Studies
are to proceed as separate programs or if appointees to management are likely to be more
effective in one or the other programs, but not both. 1t is unlikely thet splitting the management

of the two programs would decrease the costs of management.

General Recommendation 3.4 (restated): The NRC appoints an Education Manager to
implement the recommendations contained in thisreport on “ A National Training
Framework for River Restoration and Management in Australiafor the VET and
University Sectors of Education”.

Estimated Cost: $135000
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Short Courses

There are anumber of short courses offered at arange of Univergtiesin Audtraiathat cover
aspects of RRM (Appendix 3.4. Typically, these short courses are about one week in duration.
However, these courses reflect the expertise of a single practitioner and there has been little
attempt to comply with aNationd framework.

We are proposing aNationd System of VET and University Graduate Studies of a Graduate
Certificate that can contribute to a Graduate Diplomaand professona Masters degrees. Thiscan
be a sequentid process of learning where each level gains credit from previous sudies. However,
the Short Courses offered in Audtrdia do not fit negtly into this framework. We have suggested
(Section 3.1 Recommendation 3.1.4) that these existing Courses be mapped against competencies
within the VET Sector so that the graduates can be issued with Statement of Attainment asa

basis of negotiating credit towards a qudification. The mapping exercise would bring the Short
Coursesinto the National Framework (Appendix A3.1), encourage efficienciesin the
development and use of resources, greater consstency in the quality of design, delivery and
assessment of the courses, and nationd recognition of graduates.

Criticsmay argue that uniformity of education and training negates diversity and evolution, and
has the danger of ‘academic creep’ that moves away from the vocationa needs of the workplace.
Thereis higtorica evidence to justify both concerns. Thisis a continuing debate and sponsors and
participants need to be able to make their decisions based upon good information. Noraligned
courses may provide good value for money and serve the needs of RRM. They may aso be seen
as ‘bridging courses' to the formdlities of the Nationd Framework.

Recommendation 3.1.4 (restated): The NRC encour ages the providers of existing short
courses concer ned with River Restoration and Management to have the content of their
cour ses mapped against existing competencies so that Statements of Attainment within the

National Training Framework can be issued to graduates of the short cour ses.

Estimated Cost: $3500
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SECTION 4

4. Operational and Business Plan to Implement Recommended National Courses
in River Restoration and Management

The Operationd Plan converts the Recommendations from Section 3 into Objectives and defines
the main actions needed to achieve the Objectives. Responshilities for the defined Actions are
assigned together with desired Completion Dates. Estimated Costs are taken from Section 3 and
estimates of the costs to complete the Actions are added at $500 per day. The structure and Totd
Codts for Education Programs are given in the last part of this Section. The Programs are a
composite of the Objectives. Many other Programs can be devised from alesser number of
Objectives with consequent decreasesin costs. An Education Manager is recommended to ensure
integration of the many recommendations with the prospects of efficiency and minimal ddaysin
implementation. The cost of an Education Manager could be about 20% of the education program
over the firg three years of establishing the Education Program.

General Recommendations

General Recommendation 3.1: Asamatter of urgency, the NRC promotes the Unified, Nationa
Framework in Audrdiafor education and training in river restoration and management.

Estimated Cost: Specific methods for promotion and estimated costs are given for subsequent
Objectives.

General Recommendation 3.2: Education and Training in RRM be designed, ddivered and

assessed to suit the composition of River Restoration Teams (Koehn et al. 2001).

Estimated Cost: Specific methods for promotion and estimated costs are given for subsequent
Objectives.

General Recommendation 3.3: The NRC promotes two types of education and training in river
restoration and management within the Nationa Training Framework: (1) competency-based
Vocationd Education and Training (VET); (2) a Graduate Certificate (GC) within the VET and
Univergty sectors of education.

Estimated Cost: Specific methods for promotion and estimated costs are given for subsequent
Objectives.




41

Objective 3.4: The NRC gppoints an Education Manager to implement the recommendations
contained in thisreport on “A Nationa Training Framework for River Restoration and
Management in Audrdiafor the VET and University Sectors of Education”.

Estimated Cost: $135000

Action Responsibility Estimated Completion
Cost Date
Itemise the duties defined for the Education NRC March 2002

Manager in the Operationa and Business
Man of the report on “A Nationa Training
Framework for River Restoration and
Management in Audtrdia’ and negotistean

appoi ntment.

The Education Manager develops an NRC; April 2002
Operational and Business Plan and reports Education

regularly and on request to the NRC. Manager

Authorise payments for the Education NRC; $135000 February
Manager againgt progress with the Education 2005

Operationa and Business Plan. Manager
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4.1 Vocational Education and Training

Objective 3.1.1: The NRC negotiates with the RTCA to enable training in River Restoration and
Management to be delivered within the Conservation and Land Management Training Package

and to start in 2003.
Estimated Cost: $3500

Action Responsibility Estimated Completion
Cost Date

Develop the case for urgent action to have NRC; $2000 March 2002
traning in RRM implemented within the Education
CLM Training Package. Manager
Present the case for RRM within the CLM NRC; $1500 April 2002
Package to the RTCA, asthe Industry Bodly, Education
and negotiate for a successful outcome. Manager

Objective 3.1.2: The NRC supports the customisation of competencies of the Conservation and

Land Management Training Package and the development of training resources so thet training in
River Restoration and Management can be offered as a specidisation within the Conservation

and Land Management Package early in 2003.

Estimated Cost: $75000

Action Responsibility Estimated Completion
Cost Date

Develop specifications and obtain quotes to NRC; $2000 March 2002
customise and develop training resources Education
for the ddivery of RRM within the CLM Manager
Package.
Appoint Consultant and monitor activitiesto NRC; Education $1500 June 2002
ensure outcomes meet pecifications. Manager
Authorise and arrange payments by NRC to NRC,; Education $68000 December
the Consultant for delivery of customisation Manager; 2002
and training resources. Consultant
Promote customised competencies among NRC; Educetion $2500 December
RTOs. Manager 2002
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Objective 3.1.3: The NRC negotiates with the RTCA to devel op the new Competency of

“Plan River Restoration Works’ and training resources so that a specidisation in River

Restoration and Management can be offered in 2003.

Estimated Cost: $24000

Action Responsibility Estimated Completion
Cost Date

Develop specifications and obtain quotes to NRC; $1500 March 2002
develop the Competency of “Plan River Education
Restoration Works’ in the CLM Package Manager
and develop training resources.
Appoint curriculum consultant and monitor NRC,; $1000 June 2002
activities to ensure outcomes meet Education
specifications. Manager
Authorise and arrange payments by NRC to NRC,; Education $20000 December
the Consultant for development of Manager; 2002
competencies and training resources. Consultant
Promote the new Specidisation in RRM NRC,; Education $1500 December
widdy among RTOs and Catchment Manager 2002
Groups.

Objective 3.1.4: The NRC assigts the providers of existing short courses concerned with River
Restoration and Management to have the content of their courses mapped againgt existing
competencies S0 that Certificates of Attainment within the Nationa Training Framework can be

issued to graduates of their short courses.
Estimated Cost: $3500

Action Responsibility Estimated Completion

Cost Date

Study the content of short coursesin RRM NRC; $2000 March 2002

and encourage selected providersto have Education

their courses mapped against competencies Manager

inCLM

Encourage providers of mapped coursesto NRC; $1000 May 2002

deliver their courses within the Nationd Education

Training Framework, and issue Statements Manager

of Attainment under the auspices of RTOs.

Encourage the providers of the mapped NRC; $500 June 2002

courses to become Registered Providers and Education

to ddliver competency-based training in Manager

RRM from Training Packages.
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Objective 3.1.5: The NRC negotiates with the RTCA to have some new competencies developed

in River Restoration and Management so that a comprehensive Specidisation in River

Restoration and Management can be developed within the CLM Package for ddivery in 2003.

Estimated Cost: $158500

Action Responsibility Estimated Completion
Cost Date

Develop specifications and obtain quotes for NRC; $2000 March 2002
the development of new Competencies and Education
training resources for aspecidisaionin Manager
RRM.
Appoint Curriculum Consultant(s) and NRC; $2000 June 2002
monitor activities to ensure outcomes meet Education
specifications Manager
Authorise and arrange payments by NRC to NRC; Education $153000 February
the Consaultant(s) for ddlivery of Manager; 2002
competencies and training resources. Consultant
Promote the new competencies and NRC,; $1500 February
specidisation in RRM widely anong RTOs Education 2002

and Catchment Groups.

Manager
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Objective 3.1.6: The NRC supports an experienced trainer to develop and assst with delivery of
four Short Coursesin River Restoration and Management from existing competenciesin the
Conservation and Land Management Training Package. Ddlivery to be by Registered Training
Organisations in three sdlected regions of Audrdialate in 2002.

Estimated Cost: $73000 to $226000

Action Responsibility Estimated Completion
Cost Date
Deveop specifications and obtain quotes for NRC; $2000 March 2002
the development of four short coursesin Education
RRM based upon existing competencies of Manager
the Agriculture and Horticulture Training
Packages and one new competency.
Appoint Consultant (Common Provider) NRC,; $1500 March 2002
and supervise activities to ensure outcomes Education
comply with specifications. Manager
Authorise and arrange payments by NRC to NRC; Educetion $51000 June 2002
the Consultant for delivery of course- Manager; to $204000
customisation and training resources. Consultant
Contact RTOs with Scope to ddliver the Education $2000 June 2002
Short Courses and assess their interest and Manager
ability to ddiver and assessthe Training in
the three selected regions late in 2002.
Develop specifications, obtain quotes and NRC; $2000 June 2002
sdect the RTOsfor ddivery of Short Education
Courses in the three regions with the Manager
assstance of the common Provider.
Ensure the selected RTOs develop aplan for NRC; $1000 July 2002
the ddlivery of the Short Courses, receive Education
the training resources and integrate the Manager
common Provider into the plan for delivery
and assessmernt.
Select three representative regions for NRC; $1500 August 2002
delivery of the Courses and promote the Education
Courses among those who could condtitute Manager
River Restoration Teams.
Arrange payment for Common Provider NRC; Education $10000
including travel and accommodation. Manager
Monitor delivery of the Short coursesto NRC; $2000 October 2002
ensure they meet pecifications and Education
graduates receive Certificates of Manager

Attainment.
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Objective 3.1.7: The NRC supports the development of materias that enable Registered Training
Providersto deliver training in River Restoration and Management within Training Packagesin a
flexible manner and over distance. These materids should include student and teacher guides and

training record books.
Estimated Cost: $38500
Action Responsibility Estimated Completion

Cost Date

Monitor the development of new training NRC; $1500 June 2003

resources for Short Coursesin RRM and Education

new competencies in RRM to ensure that Manager

they are suitable for flexible ddivery and

distance education.

Assess the need for flexible ddivery and NRC,; $2000 June 2002

distance education in RRM among Landcare Education

and Catchment Groups. Manager

Develop specifications and obtain quotes to NRC; $2000 July 2002

review delivery procedures and traning Education

resources for RRM to ensure they are Manager

flexible and suitable for disance education.

Appoint curriculum consultant and monitor NRC; $1000 July 2002

activities to ensure outcomes meet Education

specifications. Manager

Authorise and arrange payments by NRC to NRC; Education $30000 December

the Consultant for ddlivery of training Manager; 2003

resources for distance education. Consultant

Promote flexible delivery procedures and NRC; Education $2000 February

distance education resources anong RTOSs. Manager 2004
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Objective 3.1.8: The NRC reviews the availability of scholarshipsfor VET dudiesin River
Restoration and Management. If conddered insufficient then consider investing in scholarships to
ensure that key people undertake strategic studies to devel op the strengths of River Restoration

Teams in the three regions of Austrdia sdected for the ddivery of Short Coursesin 2002.

Estimated Cost: $17500

Action Responsibility Estimated Completion
Cost Date

Review the availability of scholarshipsfor NRC; $1000 March 2002
sudentsof VET sudiesin RRM in Education
Audrdia Manager
Support and encourage investment in NRC; $1500 June 2002
scholarships for sudentsin VET dudiesin Education
RRM for drategic development of River Manager
Restoration Teams in sdected regions of
Audrdia
Promote the availability of scholarships NRC; $15000 September
among prospective students, participatein Education 2002
student selection and dlocate 15 Manager

scholarships (five in three regions) a $1000
per scholarship.

Objective 3.1.9: The NRC reviews the fees to be paid by participantsin VET Short Coursesin
River Restoration and Management. If considered a discouragement to enrolments, then consider
course subsidies to ensure that key people undertake strategic studies to develop the strengths of

River Restoration Teams in the three regions of Austrdia sdected for the ddlivery of Short

Courses in 2002.
Estimated Cost: $25000

Action Responsibility Estimated Completion

Cost Date

Review the feesfor VET dudiesin RRM in NRC; Education $1000 March 2002
Audrdia Manager
Support and encourage investment in course NRC,; $1500 June 2002
subsidiesfor VET studiesin RRM for Education
srategic development of River Restoration Manager
Teamsin three selected regons of Audrdia
Promote the Courses.
Negotiate student fees and pay subsidiesto NRC,; Education $22500 September
three selected RTOs. Manager 2002
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4.2 Graduate Studies

Objective 3.2.1: The NRC supports the development of aframework for a Graduate Certificate
in River Restoration Management by a selected University in Audrdiafor delivery in 2003 and

makes the framework available to other Universties for delivery in 2004.

Estimated Cost: $19000

Action Responsbility Estimated Completion
Cost Date
In consultation with a selected University, NRC; Educetion $3000 March 2002
develop specifications and obtain quotes for Manager;
the development of Graduate Certificatein Universty
River Restoration and Management.
Appoint Consultant to develop the NRC; Educetion $2000 March 2002
Framework for Graduate Certificate and Manager;
upervise activities to ensure outcomes Universty
comply with specifications.
Authorise and arrange payments by NRC to NRC; Educetion $10000 September
the Consultant for ddlivery of course details Manager; 2002
and resources. Universty;
Consultant
Cooperate with sdlected University to Education $2000 September
promote the Graduate Certificate in River Manager; 2002
Restoration and Management. Universty
Monitor delivery of the Graduate Certificate NRC; Education $2000 December
to ensure ddlivery meets specifications. Manager 2003
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Objective 3.2.2: The NRC supports the development of aframework for amodulein River
Restoration Management suitable for a Graduate Certificate in Natural Resource Management, or
smilar Certificate. The Module to be developed by a selected University in Audtrdiafor delivery

in 2003 and the framework made available to other Universities for delivery in 2004.

Estimated Cost: $19000

Action Responsibility Estimated Completion
Cost Date

In consultation with a sdlected University, NRC; $3000 March 2002
develop specifications and obtain quotes for Education
the development of aModulein RRM for Manager;
Graduate Studiesin NRM are related aress. Universty
Appoint Consultant to develop the NRC; $2000 March 2002
Framework for the Module and supervise Education
activities to ensure outcomes comply with Manager;
Specifications Universty
Authorise and arrange payments by NRC to NRC; Educetion $10000 September
the Consultant for delivery of course details Manager; 2002
and resources. Consultant
Cooperate with selected University to Education $2000 September
promote the Module in River Restoration Manager; 2002
and Management. University
Monitor delivery of the Module to ensure NRC; Education $2000 December
delivery meets specifications. Manager 2003
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Objective 3.2.3: The NRC reviews the availability of scholarships for Graduate studiesin River
Restoration and Management. If found to be insufficient then consder invesmentsin
scholarships to ensure that key people undertake strategic studies to devel op the strengths of
River Restoration Teams in the three regions of Austrdiain 2003.

Estimated Cost: $47500

Action Responsibility Estimated Completion
Cost Date

Review the avallability of scholarshipsfor NRC; $1000 March 2002
sudentsof VET sudiesin RRM in Education
Audrdia Manager
Support and encourage investment in NRC; $1500 June 2002
scholarships for sudentsin VET studiesin Education
RRM for drategic development of River Manager
Regtoration Teams in selected regions of
Audrdia
Promote the availability of scholarships NRC; $45000 September
among prospective students, participatein Education 2002
student selection and dlocate nine Manager

scholarships (three in three regions) at
$5000 per scholarship.

Objective 3.2.4: The NRC reviews the fees to be paid by participantsin Graduate Studiesin
River Restoration and Management. If considered a discouragement to enrolments, then consider
course subsidies to three Universities to ensure that key people undertake strategic studiesto

develop the strengths of River Restoration Teams in three regions of Audtrdiain 2003.

Estimated Cost: $13750 to $36250

Action Responsibility Estimated Completion
Cost Date

Review the fees for Graduate Studiesin NRC; Education $1000 April 2002
RRM in Audrdia Manager
Support and encourage investment in course NRC; $1500 June 2002
subsdiesfor Graduate Studiesin RRM for Education
strategic development of River Restoration Manager
Teamsin three selected regions of Audtrdia.
Subsidiesto three selected universities.
Negotiate subsidies and fees and arrange for NRC; Education $11250 June 2003
payments. Promote the Courses. Manager or $33750
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Objective 3.2.5: The NRC reviews the fees to be paid by participantsin Graduate Studiesin
River Restoration and Management. If considered a discouragement to enrolments, then consider
acourse subsdy to a Universty with strengths in distance education to ensure that key people
undertake dtrategic studies to develop the strengths of River Restoration Teams in three regions

of Austraiain 2003.
Estimated Cost: $6250 to $13750

Action Responsibility Estimated Completion
Cost Date

Review the fees for Graduate Studiesin NRC,; Education $1000 April 2002
RRM in Audrdia Manager
Support and encourage investment in course NRC; $1500 June 2002
subsidies for Graduate Studiesin RRM for Education
srategic development of River Restoration Manager
Teamsin three sdlected regions of Audrdia
Subgdy to aUnivergty with strengthsin
distance education.
Negotiate subsidies and fees and arrange for NRC,; Education $3750 June 2003
payments. Promote the Courses. Manager or $11250




52

4.3. Education Programs: Options and Estimated Costs

Note: These Programs assume the gppointment of an Education Manager and hence the

Estimated Codts for the Objectives are less than those shown in the detailed tables.

Objective

Estimated
Cost

Completion
Date

Objective 3.4: NRC agppoints an Education Manager

$135000

February
2005

Objective 3.1.1: NRC negotiates with the RTCA to enable
training in River Restoration and Management to be ddivered
within the Consarvation and Land Management Training
Package and to start in 2003.

April 2002

Objective 3.1.2: NRC supports the customisation of
competencies of the Conservation and Land Management
Training Package and the development of training resources so
that training in River Restoration and Management can be
offered as a pecidisation within the Conservation and Land
Management Package early in 2003.

$70500

December
2002

Objective 3.1.3: NRC negotiates with the RTCA to develop
the new Competency of “Plan River Restoration Works’ and

training resources so that a specidisation in River Restoration

and Management can be offered in 2003.

$21500

December
2002

Objective 3.1.4: NRC assgs the providers of existing short
courses concerned with River Restoration and Management to
have the content of their courses mapped againgt existing
competencies so that Certificates of Attainment within the
Nationd Training Framework can be issued to graduates of
their short courses.

$1500

June 2002

Objective 3.1.5: NRC negotiates with the RTCA to have some
new competencies developed in River Restoration and
Management so that a comprehensive Specidisation in River
Restoration and Management can be developed within the

CLM Package for ddivery in 2003.

$156000

February
2002

Objective 3.1.6: NRC supports an experienced trainer to
develop and assst with ddivery of four Short Coursesin River
Restoration and Management from existing competenciesin
the Conservation and Land Management Training Package.
Delivery to be by Regigtered Training Organisationsin three
sdected regions of Audrdialate in 2002.

$64000
OR

$217000

October 2002
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Objective 3.1.7: NRC supports the development of materials
that enable Registered Training Providersto deliver training in
River Restoration and Management within Training Packages
in aflexible manner and over digance. These materids should
include student and teacher guides and training record books.
Objective 3.1.8: NRC reviewsthe availability of scholarships
for VET dudiesin River Restoration and Management. If
conddered insufficient then congder investing in scholarships
to ensure that key people undertake strategic studies to develop
the stirengths of River Restoration Teamsin the three regions of
Augtraia sdected for the delivery of Short Coursesin 2002.

$32000

$15000

February
2004

September
2002

Objective 3.1.9: NRC reviewsthe feesto be paid by
participantsin VET Short Coursesin River Restoration and
Management. If consdered a discouragement to enrolments,
then consider course subsidies to ensure that key people
undertake strategic sudies to develop the strengths of River
Restoration Teams in the three regions of Audtraia selected for
the ddivery of Short Coursesin 2002.

$22500

September
2002

Objective 3.2.1: NRC supports the development of a
framework for a Graduate Certificate in River Restoration
Management by a sdlected University in Audtrdiafor ddivery
in 2003 and makes the framework available to other
Univergtiesfor ddivery in 2004.

OR

Objective 3.2.2: The NRC supports the development of a
framework for amodule in River Restoration Management
auitable for a Graduate Certificate in Natural Resource
Management, or smilar Certificate. The Module to be
developed by asdected Univergty in Audrdiafor deivery in
2003 and the framework made avallable to other Universties
for ddivery in 2004.

$12000

December
2003

Objective 3.2.3: NRC reviews the availability of scholarships
for Graduate studies in River Restoration and Management. If
found to be insufficient then consder invesmentsin
scholarships to ensure that key people undertake strategic
sudies to develop the strengths of River Restoration Teamsin
the three regions of Audtrdiain 2003.

$45000

September
2002

Objective 3.2.4: The NRC reviews the fees to be paid by
paticipantsin Graduate Studies in River Restoration and
Management. If consdered a discouragement to enrolments,
then consider course subsidies to three Universitiesto ensure
that key people undertake strategic studies to develop the
drengths of River Restoration Teamsin three regions of
Audrdiain 2003.

OR

$11250
OR
$33750

$3750

June 2003
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Objective 3.2.5: The NRC reviews the feesto be paid by OR June2003
paticipants in Graduate Studies in River Restoration and $11250
Management. If consdered a discouragement to enrolments,
then congder a course subgdy to a Univerdty with strengthsin
distance education to ensure that key people undertake strategic
sudies to develop the strengths of River Restoration Teamsin
three regions of Audrdiain 2003.
TOTAL 1(3.1.6 @ $64000; 3.2.4 OR 3.2.5 @ $11250) $586250
OR
TOTAL 2(3.1.6 @ $217000; 3.2.4 OR 3.2.5 @ $11250) $739250

Manager as a Proportion of Total: 18 OR 23%
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SECTION 7
Appendix Section 1

A1.1: National Training and Education Program Scoping

Project Description

Project Reference: UWAZ26

Research Organisation: Universty of Western Audirdia

Program: Nationa Rivers Consortium

Project Title: Nationd Training and Education Program Scoping
Study

Commencement Date: 24/08/2001

Completion Date: 31/12/2001

Objectives

To undertake a scoping study and prepare a report that presents a detailed framework
for the development and implementation of two training and education programs as
outlined below.
A graduale diploma coursein river management

Theam isto have a graduate diplomaavailable to inditutions to adopt for delivery within

each State and Territory, probably incorporating distance education. The course will be

targeted at the technicd leve, including people dready involved in river management (eg.

government agencies, catchment management authorities) or people with tertiary

qudlifications wishing to move into a career in river management.

The graduate diplomain river management course is proposed to include but not be limited to:
- Riversin their landscape (geomorphic) context
- Riversand riparian ecology
- River restoration techniques
- River protection principles, including environmental flows, legidation, identifying high
conservation value rivers and reaches
- River and riparian management, including flows, structures, large woody debris, riparian
vegetation
- Socid, indtitutiona and legd factorsin sound river management
Community based training cour se
- Theam sto have apracticd, fiedd-based, community targeted adult education and training
program in orn-ground river management and restoration, broadly equivaent to the very
successful Streamkeepers program established in British Columbia
The community level course in on-ground river management is proposed to include but not be
limited to:
- Principles of river and riparian management
- Planning river retoration and onground works
- Re-egtablishing riparian revegetation
- Regtoring in-stream habitat
- Channdl bed and bank stabilisation
- Monitoring and evaduation of outcomes
Working in groups and teams, leadership and facilitation
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Appendix Section 2: Existing Courses: Survey Samples and Questions; Results

A 2.1. Adult Education: Thoseincluded in the Survey

STATE GOVERNMENT AGENCIES

Officer Position Agency Training Accreditation
1. Antonietta Torre Engineer WRC (WA) River No
Restoration
Workshops
2. Noel Nannup Aboriginal Heritage | Dept. Cultural Yes, through
Officer Conservation Links to
& Land Greenskills
Management
WA
3. David Greentree NRM Learning & Land & Water | Conservation/ AQF 5/6
Development NSW Earthworks
Consultant RR/MR
4. David Cleary Primary Coordinator | Sydney Water | Professional No
(Streamwatch) NSW Development
5. Martin Keen Snr. Land Dept. Land Yes. Diploma
Conservation Agriculture WA | Management Level 3/4/5
Officer Conservation/
Earthworks
6. Brian Lloyd SRD Officer Dept. Rural Planning No
Agriculture WA
7. Beryl Newman Catchment Dept. Land, RR/MR No
Education Officer Water &
Conservation.
NSW
8. Kristina Fleming Manager South Coast GIS No
Regional
Information
Centre WA
TAFE COLLEGES
9. Lorraine Stivey Program Manager South East Adult Education | No
Metropolitan Program
College of
TAFE WA
10. | Fiona Martin Program Manager TAFE NSW Hydrology, Certl-4
NRM/Environmental Conservation/E | Diploma
Studies arthworks
11. Neil Binning Director, Primary Great RR/MR & Land Cert2,3,4
Production/NRM Southern Management
TAFE
12. | Kerry Bowe Program Manager Southern Adult Education | Skills
Metropolitan ‘Taster’ Courses | Recognition/Stat
College of ement of
TAFE WA Attainment
UNIVERSITY GROUPS
13. | Sandra Maynard Training Officer University of RR/MR No
Western
Australia
14. | Trevor Pillar Manager, Flinders Hydrology Cert 2/3/4
Communication & University SA
Industry Education




15. | Brian Fergusson Senior Lecturer Curtain Environmental Cert 4- Diploma
University Technology
College of
Higher
Education WA
ENVIRONMENTAL GROUPS
16. | Greg Duke Project Officer Greenskills RR/MR, Cert2-4
WA
17. | Louis Marchelli CEO Kondinan Rural Planning Certificate of
Group WA Participation
18. | Gaye Chambers Honorary Executive | Land Hydrology No
Officer Management Rural Planning
Society WA
19. | Alice McLellan Bushcare Support Greening RR/MR First Aid RTO
Officer Australia WA First Aid link
LARGE COMMUNITY GROUPS
20. Brendan Kelly Regional Waterwatch/ RR/MR No
Coordinator Ribbons of
Blue WA
21. | Janet Date State Facilitator Waterwatch/ RR/MR No
(Acting) Ribbons of
Blue WA
22. | Kristina Dwyer State Facilitator Waterwatch RR/MR No
QLD
SMALL COMMUNITY GROUPS
23. | Bronwyn Ryan Training & Network | Swan RR/MR No
Coordinator Catchment
Centre WA
24. | Linda Tammin Catchment Bennett Brook | RR/HR No
Coordinator Catchment
Group WA
LOCAL GOVERNMENT
25. | Melanie Price Environmental City of Albany N/A N/A
Officer WA
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A2.2. Adult Education: Survey Questions

Information on courses- Providers:

1 Do you ddiver any courses or components of courses on River & Riparian

Management/Restoration?

If Yes, please answer the following:

What course titles do you ddliver?

At what level/s do you ddiver?ie Levels 1 — 4, Graduate Diploma?

How often do you conduct these courses?

What modes of delivery do you offer your clients? ie Distance Ed, Externd Studies,

Internal Studies, Short Courses etc

Do you have the capabilities to ddiver a ahigher level than you currently are?

If yes, please explain the factors, which determine the leve that you are ddlivering at.

1. Do you fed that thereis currently a demand for courses covering River & Riparian
Management/Restoration?

Pease discuss why/why not.

8. Do you fed that thereis currently a‘gap’ between what is being offered by agencies,
government and norn-government, groups and ingtitutions and the need for River/Riparian
Management/Restoration courses? Please explain.

9. Are your courses accredited?

If S0, please state the indtitution.
10.  Which courses, if any, are linked to the National Industry Training Packages?
11. (&) Do you provide Skills Recognition, Statements of Attainment or forma Certification

for these courses?
(b) Do you provide any kind of recognition for the courses attended? Eg Statements of

Attainment or Certificate of Participation.
12.  Isit arequirement for funding to provide participants with either formal recognition or
certification?
13.  Principaly, who ddlivers your courses?
Landcare Officers
b) Workplace Trainers
©) Loca government
d) Industry Professionas
€ Government Agency Professonds
f) Universty Lecturers
Environmenta consultants
Other, please write

abrwn

o

14.  Whoisyour target audience? eg
a) Unemployed persons
b) Professonds
¢) Landcare officers
d) Community Catchment Management groups
€) Teachersor lecturers
f) Loca government officers
g Environmenta consultants
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16.

17.
18.
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h) Other

Would you be interested in providing additiona courses?

in River/Riparian Management/Restoration?

What, in your opinion, are the best ways of delivering a course covering River/Riparian
Management/Restoration?

What do you think would be the cost of development for these courses? (Approx)
What would be the cost of delivery? (Approx)

Participants expectations/learning

19.

21

What do you think are your participant’ s expectations? eg
a) Futureemployment

b) Accessto other courses — university, TAFE etc.
¢) Professond interest eg Civil Engineers,

d) Serious amateur

€) Hobbyigts

f) Land managers

g Environmenta consultancies

h) Other

Which of the following best describes their main work area or area of interest?
Civil Enginesring

Drainage Planning and Design

Landuse’Town Planning

Landscape Architecture

Environmentd Management

Environmental Regulation

Ecosystemn Restoration

Natural Resource Management

(eg Ag, Fisheries, Forestry)

Community Support

Catchment Management

Education/training

Scientific Research

Student

Other, Please specify.

What isther main job function?

Program Manager

Project Manager

Research Officer

Community Support Officer

Policy Officer

Panner

Teacher/Trainer

Other, please specify

Who isther main employer (or areaiin which they seek employment)?
Government Agency

Locd Government

Environmentad Group
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24.

26.

Educationa/training Ing/Group

Consultancy

Other, please specify

Istheir work?

Loca (egloca Govt. TAFE college)

Regiond (eg regiond office of an organisation)

State (eg state-based consultancy or State Gov Agency)

Nationd (Comm. Agency or nationwide Consultancy)

Internationd (eg World Wildlife Fund)

To what degree would a qudification in River/Riparian Management/Restoration assst in

their work?

Minor [ eg would do the course mostly for interest, but work area touches
on river management

Occasiond l eg growing amounts of work touches on rivers and therefore needs
to understand issues

Moderate H €g often required to give advice on river management or assess

management plans

Substantial O eg mgority of work isin the area of waterways management or
restoration ecology

Critica L] eg work areaismore or less solely involved in river management

Onascdeof 1 —5(1 least to 5 most) how would you rank the following subject aress
(topics) for incluson into a RR/MR course?

Catchment and stream hydrology

Stream channel form and geomorphology

Stream channd hydraulics

Erosion Processes

Stream and floodplain ecology

Stream channd andysis

Riparian zone condition assessment

Stream channel restoration

Riparian weed control and revegetation

Floodplain managemert

Waterways management legidation

Stormwater management

Rurd Land Drainage

River Restoration Action planning/decison making

Community consultation and involvement

Indigenous issues, heritage protection, consultation and negotiation
Monitoring and evauation of restoration projects (outputs)
Ecosystem health monitoring and assessment (outcomes) —including water qudity
Any further comments/observations?



A 2.3. Graduate Studies: Thoseincluded in the Survey

State Government Agencies
- Water and Rivers Commission (WA)
Water Corporation (WA)
AgWest (WA)
Department of Conservation (WA)
Swan Catchment Centre (WA)
Department of Fisheries (WA)
Main Roads Department (WA)
Queendand Department of Natural Resources (QLD)
- Department of Heritage and Environment (SA)
Small community groups
State Catchment Group
“Friends of” Groups
Integrated Catchment Group
Land Care Didtrict Councils
Federal Government Agencies
CSIRO Land and Water
Land and Water Audrdia
Environment Audrdia
National Level Professional Consultants
-+ Kinhill/Brown & Root
Lloyd Environmentad Consultants
GHD
Hapern, Glick & Maunsdll
Streamtec P/L
Dames and Moore (URS)
State L evel Professional Consultants
- Ecoscape
Syrinx Environmentd
Hydro Smart
Weker Environmental Consultancy
Acacia Springs Environmental
Dames & Moore
ATA Environmentd
Rurd Solutions WA
Native Environmentd Systems
Green kills
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A2.4. Graduate Studies. Survey Questions

1 Which of the following best describes your main work area or area of interest?

- Civil enginesring
Drainage plaming and design
Landuse'town planning,
Landscape architecture
Environmenta management
Environmenta regulation
Ecosystem restoration
Natural resource management
Community support
Education/training
Scientific research

- Other fids.

What is your main job function?

Program manager
Project manager
Research officer
Community support
Policy officer
Panner
Teacher/trainer
Consultant
Other.
2 Towhat degreeisyour work local, regional, state, national and international (ranked on a
scale 1t0 5)?
3 To what degree would a graduate diploma in river management assist in your work: minor,
occasional, moderate, substantial or critical?
4 Onascaleof 1to5 how do the following subject areas relate to your area of work or
interest?
Catchment and stream hydrology,
Stream channd form and geomorphol ogy’
Stream channd hydraulics,
Erosion processes,
Stream and floodplain ecology,
Stream channd andyss,
Riparian zone condition assessment,
Stream channel restoration,
Riparian weed control and revegetation,
Hoodplain management,
Waterways management legidation,
Stormwater management,
Rurd land drainage,
River retoration action planning and decison making,



Community consultation and involvement,

Indigenous issues, heritage protection, consultation and negatiation,
Monitoring and evauation of restoration projects (outputs), and
Ecosystem hedth monitoring and assessment.
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A25. Adult Education: Survey Results

Quegtion1 | 92% ddivered a course or component of a course on RR/NR. 8% did
Doyou not but were interested in either doing so or attending a course.
deliver

traning?

Quedtion 2 | 96% of courses ddivered were in some way linked to the area of

Coursetitles | RR/IMR. 23% were ddivering courses with atitle directly related to

** this area of study. 19% were involved in some form of monitoring,
15% in Hydrology, 8% in Land Management/Earthworks, 8% in
Rurd Planning, 8% in Culturd studieslinked to river systems, 4%
GIS, 12% in Extenson Methods and 4% in other courses.

Question 3 | 52% of courses were not accredited, 36% were level 1 to Diploma,

Accreditation | 8% were Certificated through an RTO, 4% linked to Nat. Indus.

Training Packages.

Quedtion4 | 45% of courses are ddlivered on demand, 21% on a semester or twice

How oftenis | yearly bass, 6% thrice yearly, 15% on aterm basis or quarterly, 3%
traning annudly and 9% fee for service.

ddivered?

Quedtion 5 | 38% offer short courses, 27% Internd, 17% provide flexible ddivery,

M odes of 15% Externd and 3% on line.
delivery

Quegtion 6 | 61% have the capabilities to deliver at ahigher level, 30% don’t and

Capabilities | 9% are unsure.

Quedtion7 | 87% fed that thereis a demand for courses and 13% are unsure.

@
Istherea
demand
Question Requests for training come from: 38% professionas working in the
7(b) area, 35% from volunteer groups and 27% through student interest.
Discuss
Quegtion 8 | 74% believethereisa‘gap’ intraining, 9% no ‘gap’, 17% unsure.
@
Istherea
gap?
Quegtion 8 | 70% believe this gap exists through lack of courses/resources, 20%
(b) need for accreditation/validity, 10% more info required on exigting
Discuss COUrSEesS.
Question 9 | 45% accredited through TAFE, 36% with another RTO or in
(b) conjunction with a TAFE College, 18% VET.

With whom?

Question 10 | 52% not linked to N.I.Training Packages, 8% through Conservation
Linksto Earthworks, 8% Ag/Hort, 4% Bushland Regen/Land Mngmt, 8% Cert
National in Landcare, 4% unsure and 16% waiting for new CALM package.
Industry
Traning

Packages




Question 11 | 50% provide Skills Reco. Statement of Attain or forma Cert. 50%
@ doesn't.
ills
Recogn
Question 11 | 67% provide a Certificate of Participation/Attainment, 33% don't
(b) provide anything.
Cert. Of
Partic.
Question 12 | 73% cert. not arequirement for funding, 27% is.
Accred/fundi
ng

Question 13 | 31% Govt. Agency Profs. deliver training, 16% Industry Profs. 13%
Course Enviro Consults. 11% Lecturers, TAFE, Uni, 8% Workplace Trainers,

deliverers | 5% Landcare Officers, 5% local Government, 11% others.

Question 14 | 12% Landcare Officers, 12% Comm. Catchment Mngment Groups,
Target 10% Professonas, 10% Teachers, 10% Loca Govt. 10% Enviro

Audience | Consults, 13% State Govt, 7% unemployed, 16% others are targeted
for traning.

Question 15 | 95% of people would be interested in providing additiona coursesin

Additiona RR/MR while 5% were unsure.
COUrses

Question 16 | 50% of people believed that courses should be ddlivered ‘in-the-fidd

Best waysof | with a50/50 mix of theory and practice. Over 30% felt that regiond,
ddivery face-to-face courses were highly desirable. 3% would like to see

weekend courses, and a small number thought that
mentoring/traineeships was a sound option. The mgority of
respondents thought that short courses were the preferable option.

Question 17 | The mgority of people (54%) did not know what the cost would be
Cost of for development of these courses however, dl agreed that they would

development | be expensive. Guesstimates ranged from $5,000 to $30,000 with 12%

guessing that it would be between $5,000 and $10,000.

Quegtion 18 | Again 74% of respondents didn’t know what the cost of delivery
Cost of would be. 13% up to $5,000, 4% $10,000 to $20,000 and 4% $20,000
delivery to $30,000.

Question 19 | Respondents felt that 10% of participants were seeking future

Paticipant's | employment in this area, 9%, access to other courses, 13% for

expectations | professona interest, 13% as serious amateurs, 14% hobbyists, 17%

land managers (farmers), 9% Enviro Consults and 15% for other
reasons.

Question 20 | 18% participants are involved in Enviro. Mngmnt, 25% in NRM and

Paticipants | Comm. Support, 9% in Ecosystem Restoration, 6% in Landuse/Town

background | Planning, 6% Education/Training, 4% Drainage Planning/Design, 3%

Civil Engineering, 3% Scientific Research, 4% Students and 16%in
other aress.

Question 21 | 20% participants work as Comm. Support Officers, 16% Project

Participants | Managers, 8% Program Managers, 10% Research Officers, 6%

work role Planners, 6% Engineers, 4% Teacher/Trainers, 4% Policy Officers
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and 27% in other areas.

Question 22 | 28% participants employed in Govt Agencies, 19% Local Govt. 16%
Participant's | Enviro Groups, 12% Education/Training, 7% Consultants and 16% in
employer other aress.

Question 23 | 47% work on alocd level, 38% on aregiond level, 9% statewide, 4%
Whereis nationa and 2% internationd.
their work

focused

Question 24 | 33% of people beieve that a qudification in this area of training

qudification | moderate, 27% substantial and 17% critical.

Vdueof would asss with their work on aminor level, 20% occasiond, 3%

Question 25

subject areas
for course

Possible

**

Question 2 dicited awide range of responses. There were awide variety of course titles

recorded in the survey, however, for ease of andys's these titles were grouped together under the
following headings

RRM coversthose courses deding with Designing River Control Works, Riparian
Asessment, Land Management/Bushland Regeneration, Coastal Rehabilitation,
Environmenta Technology, Revegetation of Bushland/flora, Ecology, Revegetation
Assessment, Riparian Survey, ad Restoration.

Monitoring includes chemica and biologica data collection and recording in awide range of
Stings.

Hydrology covers. Diploma of Natura Resource Management, Managing Urban Wetlands,
Sdt Lake Ecology, ABCs of Groundwater, Creeks etc.

Lard Management: Conservation and Earthworks, Designing River Control Works.

Rurd Planning: Pasture Management, Farm and Property Planning.

Culturd: courses that relate directly to riversin the form of Aborigind Heritage stories and
Aborigind Land Management practices.

Extenson methods. awide range of topics such as Media Management, Group Facilitation
Sills etc.

GIS: ARC View 3.2, GISfor Managers.

Adult Short Courses. awide range of topics not necessarily linked with RRM.
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1. Which of the following best describes your main work area or area of
interest?

Civil enginegring 3
Drainage planning and design 7
Landusa'town planning, 2
L andscape architecture 1
Environmenta management 27
Environmentd regulation 2
Ecosystem restoration 17
Natural resource management 15
Community support 10
Educeation/training 5
Scientific research 2
Other fidds 5
2. What is your main job function?
Program manager 27
Project manager 28
Research officer 0
Community support 2
Policy officer 11
Planner 7
Teacher/trainer 0
Consultant 10
Other 6
3. To what degree is your work local, regional, state, national and Scale 1-5
international (ranked on a scale 1to 5)?
Loca 3.2
Regiond 31
State 24
Nationd 15
International 11
4. To what degree would a graduate diploma in river management assist %
in your work: minor, occasional, moderate, substantial or critical?

Government Departments.
Minor 40
Occasiona 20
Moderate 0
Subgtantial 40
Critica 0

Consultants:
Minor 22
Occasiona 11
Moderate 56
Subgtantial 11
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Criticd 0
5.0n ascaleof 1to 5 how do the following subject areas relate to your Scale 1-5
area of work or interest?

Catchment and stream hydrology 4.1
Stream channd form and geomorphology 3.0
Stream channd hydraulics 3.1
Erosion processes 34
Stream and floodplain ecology 3.2
Stream channd andlys's 2.8
Riparian zone condition assessment 31
Stream channd regtoration 3.3
Riparian weed control and revegetation 3.2
Floodplain management 3.1
Waterways management legidation 31
Stormwater management 35
Rurd land drainage 3.3
River restoration action planning and decison making 35
Community consultation and involvement 3.9
Indigenous issues, heritage protection, consultation and negotiation 31
Monitoring and evaluation of restoration projects (outputs) 3.3
Ecosystem hedth monitoring and assessment 37

Question 4.

Comparing the main areas of work with the importance of a graduate diploma showed the

following categories:

Minor/occasiond: Landscape architecture
Drainage planning and design
Civil enginesring
Other

Occasiona/moderate: Landuse/town planning
Environmentd regulation

Occasionad/moderate/substantia Ecosystem restoration
Environmenta management
Natura resource management
Community support
Scientific research
Education/training
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A2.7. Example of existing short cour ses concerned with river restoration and
management. We recommend (Recommendation 3.1.4) that such courses become part of the
Nationd Training Framework through the process of mapping content against competencies
within the National Framework.

UWA Summer School Coursein RRM (See Appendix 2.8 for an evauation of this Short
Course)

The summer school course offered at the University of Western Audtrdiais based upon the
“Newbury Workshops®™ and was designed to combine both theoretica and practical aspects of
RRM. Thiscourseis six days and culminates with a detailed restoration plan for areach of a
local degraded river.

The courseis abroad overview of the four modules outlined in the Graduate Certificate (Table
3.2.2). The objective of the course isto give students an appreciation of RRM issues and enable
successful participants to conduct some small-scale restoration activities (eg. riparian replanting).
This course has 38 contact hours with aration of theory to practice of a1:2. The fee is $360 per
sudent. Details of the UWA Course on “Ecologicd hedth and restoration of rivers and streams’
aeasfolows

River restoration is becoming an increasingly important component of catchment management.
More and more people are involved is some form of environmental protection, restoration and
rehabilitation of sreamsand rivers. Thisinvolvement istypicdly at avariety of levdsand
includes volunteers, farmers, foresters, landcare, rivercare groups and a great number of
government inditutions. However, it isimperative that good science underpins the practica
aspects of successful restoration. To ensure a linkage between the theoretica and practical, The
Univergty of Western Audrdia and the Water and Rivers Commission have developed this
course in partnership to train people involved in river management. An emphasis of the course
will be the relaionship between the physica condition of the catchment and the ecologica
“hedth” of associated stream and river ecosystemns. Participants will be exposed to biological
monitoring of macroinvertebrates and fish, water quaity measurement, riparian assessment and
determination of river channel morphology. These will provide a context for the practica
component of the course.

The course will involve a series of lectures and field and laboratory work; it will culminate with
participants writing ariver restoration plan for a degraded reach of river.

The course will run over 6 days (MonSat) and has the following contact hours.

L ectures: 12 hours
Labs: 15 hours
Field work: 11 hours

No forma prerequisites are required for the course. However, the objectiveisto attract
professond agency personnd (eg. Water and Rivers Commission), UWA students and land-care
coordinators.

The course will be assessed by evaduation of a report and forma presentation of results. The
course is available to UWA students for credit (2 points).
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River Styles

River Styles® (Brierly 1999) has been proposed as a biophysica template for the management of
Audrdianrivers. This short course is of five days duration and the fee is $2000 per sudent. The
course is about a 50:50 split between theoretical and practicd with a strong emphasis on the
geomorphologica context for RRM. The course has been successfully run three times, oncein
Northern NSW and twice in Goulburn. Over 90 individuals have participated in the courses to
date. An accreditation procedure has been developed as part of this course, ensuring that
individuas who complete the requirements are qudified to undertake River Styles® assessments.




A2.8. Evaluation of UWA Summer School RRM Course (L Pen 2001, unpublished)

Course history
In March 1995, Land & Water Audtrdia sponsored a vigit to southwest Western Augtraia by the
Canadian river manager, Bob Newbury. He promoted an approach to river restoration that
recognised naturd stream channel form asthe critical aspect in stream management. This
approach was embraced by the Water and Rivers Commission. Two officers from the
Commission attended his river restoration course in the eastern Satesin February 1996, with the
intention of bringing the course to WA. With financia support by Land & Water Audtrdiathe
course was presented on the Avon River a Northam in May 1996. Following its success, NHT
funding was obtained to present the course, known as the River Restoration Workshop, on a
least three occasions over 1998-2001. Such was the demand for the course that it has been
presented on eight further occasions, at various sites around the southwest:

Fairbridge (Pinjarra) May 1998

Welington Mills (near Bunbury) September 1998

Dunshorough (near Busselton) May 1999

Perth Metro (Coastal Plain) October 1999

Gerddton March 2000

Porongorups (near Albany) May 2000

Perth Metro (Hills) October 2000

Harvey (near Bunbury) September 2001
The workshop has aways been conducted with the support of the University of Western
Audtrdia, strengthening the course’ s connection to Land & Water Audtrdia s (L& WA) Riparian
Lands Program. In February 2001 the course was presented in partnership with the University as
an accredited “ Specia Course” as part of the Summer Course Program (Appendix 2.7). It is
hoped that the University Course would apped to more academic and professiond people (see
below).

Course synopsis

Course participants are chosen from alist of people who have expressed an interest in the course
and who have provided background information on their skills, experience and relevance to river
management. The aim isto choose a good mix of people to encourage networking and diadlogue
and thereby impart a respect for river management from avariety of viewpoints.

The course seeks to provide abasic understanding of river function, both conceptualy and
mathematicaly. It covers catchment processes, stream channel geomorphology, hydrology and
hydraulics, stream ecology; channd surveying and hydraulic andys's; revegetation and both soft
and hard engineering techniques, and Aborigina heritage protection. The course runs over 5
consecutive days (including evening work), with about 10 hours lecture time, 10 hours classroom
activities and 5 hours fieldwork. Introductory Site vidts are carried out on Day 1 (3 hours) and
field based presentations of restoration plans are given on Day 4 (4 hours). Thereis dso a2 hour
forum to discuss river management issues of relevance to the region in which the workshop takes
place and 3 hours of talks from loca peopleengaged in river retoration.

Between 20 and 30 participants are broken up into 4 to 5 groupsto carry out ariver section
restoration plan based on the understandings and techniques presented at the workshop. Theam
isto have restoration plans that conform with and are reinforced by natural stream channe form.
Thefind plans and presentations form the basi's of assessment of the success of the coursein
imparting concepts and techniques.



74

Breakdown of participants
A total 223 people have taken part in the river restoration courses present by the Water and
Rivers Commission and the University of WA between May 1996 and February 2001. The
mgority of participants were, at the time of the courses, engaged in some form of natura
resource management (NRM) relating to integrated catchment management. About 13% were
Rivercare and waterways management officers; 11% were more broadly engaged in water
resource management at the catchment level; 14% were volunteers or employed Landcare
technicians, mostly pursuing sustainable agriculture; 14% were members of community
catichment groups, and 10% employees of community catchment groups, including catchment
coordinators, environmenta officers and communication officers. Categories making up between
3-6% of participants include, NRM agencies (Agriculture and Conservation), Environmenta
Groups (eg Conservation Council of WA), Locd Government (mainly parks and recrestion and
environmentd officers), Waterwatch Coordinators, Bushcare officers and university students.
More minor categories included training centres (eg TAFE colleges), consultants and Town
Faming.
The course has failed to attract participants from the following categories.

Drainage service engineers

Locd Government engineers

Consultant engineers

Environmental consultants

Landscape architects

Regiond and town planning

Fisheries management

Infrastructure planning and management (eg roads, railways, etc)

Evaluation form
An evaluation form was used to obtain feedback from participants at the end of each workshop. It
covers questions 15 to 25 in the Stakeholder Consultation Document, seeking information on:
Benefit of group activities
Suggested changes to workshop format
Venue and catering
Further formd educetion in river management (Q18; at the Sept 2001 workshop only)
Use of the information and techniques presented in the course
Other interested fields of endeavour
Hindrances to making use of information and techniques presented in the course
Expectations of technica support
Changesin course content and stbject areas
Keeping in touch

Summary of Comments

L ear ning of the course’'s existence

Word of mouth through community groups and in the workplace was the main way people found
out about the course. The reputation of the course appears to have asssted in word of mouth
promotion over time. Loca newspaper advertising, fliers, mail outs and brochures were of lesser
vaue in promoting the course.



Cour se expectations
Participants had an accurate expectation of what the course was presenting:
- restoration techniques, such asriffle desgn and congtruction, revegetation, erosion control
and habitat creation;
- action planning;
- understanding catchment and stream hydrology and ecologica processes, and
- river assessment and surveying methods.
This suggests that participants were reading the plethora of Commission and L& WA river
management literature available. One area not covered in the course, but which some participants
expected, was that of river restoration works planning and costing.

Relevance to work area and use of information

Mogt of the participants were engaged in some degree of extension work, and as such the
relevance of the course was mogtly ‘soft’, in that it was congdered to improve confidencein
awareness railsing and the provision of technica advice to community groups, colleagues,

schools, loca government, etc. Some people considered that the course provided a framework for
action planning. A smdl number were interested in the ‘hard’ gpplications and fully intended to
use theriffle, eroson control and revegetation techniquesin their loca waterways (including

urban drains), mostly on small creek size systems. Thereis no doubt that the impetus provided by
the NHT Rivercare Program for river management activities had increased condderably the
relevance of the course to peopleinvolved in catchment management.

Some senior staff of the Water and Rivers Commission has attended the course to gain a broader
understanding and perspective of issues reaing to community-based river management,
ogtengvey for policy and State program devel opment.

Policy makersin landuse planning and other areas of natura resource management wished to
assmilate river restoration principles and concepts into their work aress, to develop ‘holigtic
approaches, but thiswas very much a minority intended use of the information presented at the
workshop.

Suggested changes to cour se content and subject areas

Content. While the course places an emphasis on the conceptud understanding of the physica

and ecologicd functioning of rivers, many participants generdly wanted more ‘ hands-on’

exercises related to river restoration, for example riffle construction and large woody debris

placement. An actua exercise in the condruction of a smple riffle was favoured. Similarly, more

case studies demondtrating practical landowner experience, successes and failures were

suggested.

Subject areas. Nearly dl of the participants acknowledged that there is only so much that can be

fitted into 5 days, but nevertheless suggested arange of subjects that could be included in the

course:

- works planning and river restoration costing (ie equipment needs, Site preparation, access,
time estimates and timdlines, methods and materid and cogt estimates);

- monitoring and evaluation of rivercare projects

- practica rehabilitation methods and demongtrations,

- legidation and regulaions pertaining to waterways management and water abstraction
(riparianrights);

- firemanagement in riparian corridors,

- floraand fauna management in riparian corridors,
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- direct seeding in the riparian zone;
- management of tidd reaches of rivers, and
- groundwater hydrology in relation to riparian zone managemen;
Some recommendations pertained to genera landcare or were beyond the scope of the course:
- community consultation, suppart and involvement;
- cudodid implications and respongihilities
- cachment management and flood mitigation;
- water sengtive urban design;
- theimportance of ecologicd corridors, and

local government perspective on natura resource management.
A number of recommendations came together within a subject area, which could be cdled *fitting
rivercare into farm management’. They covered deding with traditiona land management views,
approaches and rural cultures, both in relation to farmers and those agencies and inditutions that
support farming. Thisincluded, for example, the practicdities of livestock management in
relation to waterways, with such considerations as access to water, paddock connection and
design, fenceline optimisation and neighbour issues, and aso farm economics and the burden of
meanaging nor productive riparian corridors.

Appropriateness of cour se technical level

Mogt participants found the course quite understandable and to suit their level of technicd and
academic expertise. A large minority (10-30%) found the course too difficult and fast paced.
Many participants had difficulty in the cdculations usng hand caculators; and so teaching aids,
such as step by step workbooks and computer spreadsheets, were recommended to make the
mathematica exercises easer. Some people had trouble seeing the relevance of dl the ‘math’ and
needed to see the ‘real-world’ relevance and application. A few participants found the course too
essy. The hardest concept to teach, dong with the mathematical formulas was that of Manning's
equation and within this the concept of hydraulic radius.

Asagenerd observation many, if not most, participants had to brave the maths, rediscover some
of the more obscure buttons on their calculators and re-learn how to conduct alevel survey. Once
this was achieved the course ran relatively smoothly. The lack of technica proficiency among
course participants reflects to some extent the sort of people drawn to Landcare.

Courseorganisation —format and group activities

The mgority of participants had no problem with the format of the course, although some would
have preferred more time and more field- based activities (see below).

Generdly the mix of people of differing backgrounds, perspectives and disciplines was thought
to create aless intimidating work environment, enabling participants to develop mutua respect
and gain confidence to contribute and thereby share ideas, knowledge and experience. Thisis
generdly reflected in the *hum’ of conversation and the exchange of contact details at the end of
the workshop.

Virtualy al participants consdered the group approach essentid. It was felt that the groups,
conggting of people with differing backgrounds and areas of expertise, mimicked red-world
community catchment goups. As such the groups made use of complementary skills and
overcame conflicting views to develop competent restoration plans. The field-based group
activities therefore had the effect of ‘team building’, engendering productive collaborative
efforts. The team approach was a so seen as saving time, enabling greater learning, and to be
good for socid interaction which made the course more enjoyable.



On the negative side, some participants found that certain individuals dominated the group,
while others could easily retreet from making a strong contribution.

Venueand catering

According to the feedback, the venue needs to be well ventilated and lit; seats need to be
comfortable. Medls, if provided, should be variable and cater to specific dietary requirements.
Catering needs to be environmentaly ‘aware’ ie no nonbiodegradable, ozone depleting cups!
Presentation rooms need to have the capacity to be darkened to facilitate dide and PowerPoint
presentations. Keep the teaand coffee coming during the heavy caculations and restoration
planning exercises. Above dl, agood venue, ie picturesque views or nestled in aforest, makes up
for lousy accommodeation.

Who would benefit from the cour se?

Having just done the course, participants were asked who would benefit from it. The suggestions

included:

- community members, dthough the less active ones would benefit from a shorter more
practica ‘hands-on’ course, of about one day’s duration;

- catchment coordinators and community support officers (which are the bread and butter of
the course);

- locd government officers, such as engineers, rangers, environmentd officers

- drainage management officers,

- regiona and town planners,

- deveopers,

- road planners and managers, and

- natura resource managers.

Hindrances to use of cour seinformation and techniques
Three main reasons were given by participants as hindrances to putting into practice what they
had learnt at the workshop:

alack of resources, including volunteer [abour and equipment;

alack of interest on the part of land holders, local government and devel opers, who prefer to

stay with traditiond practices, and

indtitutiona and cultura hurdles among land and water managers, who Smply do not agree

with the generd gpplication of river restoration principles (eg drainage service providers).
There were some interesting comments by asmall number of participants that are worthy of
anayss. A number recognised the need for a government department dedicated to the theory and
practice of river restoration from lecture theatre to the ground. At the present time, river
restoration in WA is underpinned at State Government level by NHT funding and the technical
support of the L& WA’ s Riparian Lands Program. That iswidely appreciated in the ‘ Rivercare
community. Thereisaneed for a‘cadetship’ phase for theinitid first atempts a in-channd river
restoration where thereisarisk of things going wrong. Findly, river restoration activity is
hampered by alack supporting policy and legidation, both at the State and loca government
level. Participants could see very early that thelr firgt task in river retoration would be to
convince the authorities of the vaue and competency of restoration techniques.

Expectations of technical support
Participants were well aware of the fact that they aone could not facilitate river restoration and
that their skills would need to fit within a support framework. Some of the suggestions for this
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framework included: provision of earth moving equipment and materids by loca government,
where the economies of scale were better; the provison of technicdl literature, presentation media
and mesting venues by catchment centres; dedicate Rivercare officersto assst in advice and
planning for the more demanding aspects of river restoration; engineering support by the

principal waterways management agency, epecialy in design work and for checking plans, and
an overal acceptance of the philosophy of river restoration among State Government
departments, drainage service providers and local government, such that the work of these bodies
complemented rather than hindered or undid the work of Rivercare.

Keepingin touch

The main recommendations were for a WA website and newdetter on river restoration activities
and demondtration sites and for refresher or booster courses to keep exponents in rivercare up to
date with the current conceptua thinking and techniques.

M aj or findings of relevance to adult education

It isessentia to get amix of people, with varying backgrounds, to mimic community-based
action planning.

A mix of participants, with differing backgrounds, provides the opportunity to build multi-
skilled groups and thus to make team building a facet of the course.

The course mainly appedls and appears relevant to natura resource managers, engaged in the
management of waterway's, water resources, sustainable agriculture and urban and rura
community catchment management.

All of the above categories have been invigorated by NHT funding and it is unlikely thet the
course demand would have been as srong in its absence.

The course has failed to draw business, service provider and local government professionds,
especidly from the engineering field.

The course' s reputation would appear to be its main drawcard.

The accurate expectations of the participants suggest that the river restoration literature of the
Water and Rivers Commission and L& WA be being widdly read.

Most of the participants would use what they learnt from the coursein ‘soft’” extenson and
planning activities rather than “hard’ in channd works.

Participants are generdly happy with the course content, but a large minority would have
preferred a more practical hands-on in-channel course, supported by visitsto practical
demondtration Stes.

Works planning and cost estimation should be consdered as an additional component of the
course, probably to facilitate grant applications.

A component covering watercourse management as apart of ‘practicd’ farm management
would appear to be relevant to many of the participants.

Rote learning and glib acceptance of the physica principles, because they are too hard to
comprehend, is not considered acceptable in a balanced understanding of stream processes —
physica and biologica. The course must present the necessary caculations for understanding
stream form and behaviour in pardld with the conceptua understanding. Furthermore,
engaging the ‘math’ is seen as a necessity to gain arespect for the * particles in motion’
aspects of river management.

While the course should teach the more difficut mathematica aspects, where these are not
well understood, it must impart the fundamental concepts underlying our understanding of
river processes as a ‘bottom line' .



Careful consderation and planning of catering and the venue are essentid to ensure the
success of the course.

River retoration needs to be underpinned by an overal policy and legidative framework,
agreed to and supported by drainage service providers, catchment centres, local government
and a dedicated government department (eg Water and Rivers Commission).
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A2.9. Graduate Diplomasin Science at the University of Western Australia: Agriculture;
Horticulture; Natural Resour ce Management.

These graduate diplomas are avail able to students who have completed abachelor's degreein
Agriculture, Horticulture or Natural Resource Management at UWA or have been granted
equivaent status. In each case, the course conssts of units prescribed for the relevant bachelor's
degree that have not been passed by the candidate within the previous seven years and total not
less than 48 points.

Regulations

To qudify for the diploma, a candidate shal complete units to the vaue of 48 points which shdl
consst of units which have not been passed by the candidate in the previous seven years sdected
from those prescribed for the BSc (NatResMgt).

The course for the diploma shal extend over one year for afull-time candidate and two years for
a part-time candidate, but candidates may be permitted to extend candidature over two yearsasa
full-time candidate or three years as a part-time candidate. Candidates who have not completed
the course within two full-time years or three part-time years may re-enrol only with the
permission of the Faculty.

Course Description

The exploitation or conservation of natural resources (air, energy, fauna, flora, land, minerals and
water) typicdly involves conflicts between competing interests which can only be resolved by
management of these natural resources in the public interest. The aim of the courseisto
complement sudents exigting disciplinary skillswith training in the principles of efficient

resource management and the evauation of policies in the public interest. Students are taught to
identify the components of a natural resource management problem and to understand how the
various specidist inputs can be integrated as part of a management Strategy.

Emphasisin the courseison:

(@ objectivesfor the management of natura resources and the natura environment in the public
interest;

(b) thetheory, concepts and principles of efficient resource management; and

(c) aconceptud appreciation of the waysin which ements of naturd resource systems interact
and an understanding of the likely consequences of manipulating these systems.

The course is intended for persons employed or seeking employment in government departments
or agencies responsible for the management of natura resources; or in private corporations
involved in the development of natural resources, or seeking employment as private consultants
involved in restoration, conservation, development or management of natural resources and the
environment.

Details of Study Program

This courseis aresearch degree and as such combines aresearch topic, resulting in the
production of athess, with aformal coursework component that introduces students from
disparate backgrounds to the content required to facilitate the combination of science with the
relevant issues of economics and management. In addition, students are provided with a solid
base from which to undertake their individua program of research. Students enrolling on a part-
time basis are required to undertake the coursework units in advance or concurrently with the



thess. Thess topics are to be determined in consultation with academic staff members and
should take account of the interest, qualifications and experience of sudents. Most of the lecture
program deals with the economic aspects of natura resource and environmental management,
while the case studies ded mainly with socid, palitica, biologica and physica aspects of natural
resource management problems. The lecture program must be satisfactorily completed before, or
taken concurrently with, the case studies. A student may be required to undertake additiona
coursework before beginning the degree.

Principles of Systems Ecology

This module provides an introduction to the range and patterns of productivity and plant diversity
in Audtrdian as well as other ecosystems and identifies key processes accounting for these
patterns. It seeks to develop students understanding of those processes important for the
sustainable management of agricultural ecosystems and for the conservation of the biodiversity of
natura ecosystemns. Practica work focuses on field experiments and includes aspects of carbon
metabolism, plant water relations, growth and alocation patterns.

Lectures. 20 hours

Practical work: 20 hours, mainly as fieldwork

Wildlife Ecology

This module examines the ecology and dynamics of wild populations. Students learn adaptation,
natura salection and factors affecting population numbers both by theoretical gpproaches and by
andysing red data setsto examine natura or man-caused fluctuations in naturd anima
populations.

Lectures. 20 hours

Practica work: 20 hours

Forest Ecology and Management

8 points Full Y ear.

This unit focuses on the ecological functioning and management of natural and managed forests,
plantations, remnants and shelter belts. Emphasisis placed on management of eucaypt forests as
well as plantations of eucaypts and other tree species (e.g. for oils and fuels). The gpplication of
scientific understanding of tree productivity and environmenta condraints (e.g. soil, water,
sdinity) to plantation establishment and slviculture is addressed. Other topicsinclude forest
resource assessment, biodiversity, economics of forest industries and forest products, community
ecology, effects of fire and logging, and land evauation for plantations and forest management.
There are two compulsory modules: Forest Ecology (in Plant Sciences) and Forestry
Management (in Agriculturd and Resource Economics). In addition, two modules must be
selected from the following optionad modules: Soil Biology, Soil Mapping, Landscape-scae
Processes, and Agroforestry.

Land and Water Management

8 pointsFull Year

This unit amsto provide students with an understanding of the principles and practices involved
in managing soil and water resources. Management is approached from a systems perspective.
Students undertake detailed study from two of the following four modules messurement and
modding of hydrologicd fied fluxes; land restoration; management of landscape- scale

processes, and wetland management. A topic from Soil Science 401 may be substituted for any of
the above modules. Additionaly, students undertake a case study in which environmentd
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consequences of the principles of land management and hydrology and their gpplication in the
solution of practical problems are emphasised.

Lectures: 39 hours Labs: 39 hours

FHeld work: up to 15 hours

Natural Resource Management

20 points Full Year

This unit is based on aresearch project that the student sdects in consultation with members of
the Faculty academic staff. The project will focus on an issue of reevance to natura resource
management and at least one supervisor for each student will be amember of one of the groups
(Agriculturd and Resource Economics, Anima Science, Plant Sciences, Soil Science and Plant
Nutrition) within the Faculty. Students are encouraged to nominate potentia projects and then
refine these in consultation with staff. Presentation of forma and informal seminars may dso be
required and students must submit a dissertation that is the basis for assessment.

Natural Resource Management Research Projects

Principles of Resource Economics

[8 points] Semester 2

This unit builds on the materid presented in Resource Policy Anadysis by exploring a number of
key issuesin natura resource management in greater depth. Normally, three issues are dedlt with
inany year and, depending on gaff availability, these may include management of minerd and
other non-renewable resources;, management of forestry, fisheries and other renewable resources,
market failure, externdities and public goods; environmental quality management; management
of nationa parks and water resources; and models and techniques for natura resource
management.

Lectures: 51 hours

Tutorids: 17 hours

Rangeland Management

8 points Semester 1

Thisunit is based on anatura resource management gpproach to rangeland use in Augtrdiawith
emphasis on Western Audtrdia Thus focus is on the environmental, economic and socia aspects
of managing rangelands including legidation and policy matters. The unit specificdly examines
rangeland management concepts and principles, management processes, management practices
and procedures. Emphagisis on rangeland types and the effects and influences of rangeand
management on the natural resources that support various uses such as pagtoralism, water
production, conservation reserves, mining and ecotourism. This includes perspectives of
sustainable rangeland use in ecological, economic and socid terms. Specific parts of the unit
include rangeland ecology such asimpacts of fire, the interaction of animalswith plants, the
sudy of how grazing of stock and feral animds affects pastures, socid issues regarding the
Nationd Native Title Act, and conservation outside of nationd parks.

Lectures'seminars. equivaent to 39 hours

Practical work: 39 hours.

Resource Policy Analysis

This unit focuses on aframework for public policy andyss, utilitarian and other gpproaches;
policy objectives, maximising socid welfare, efficiency and equity; individua welfare and
consumer choice; resource alocation in competitive and non-competitive markets, equilibrium in
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product and factor markets; the invisible hand and sources of market failure, externdities and
public goods; evauation of policy instruments for natural resource management, and cost- benefit
andyss.

Lectures 51 hours Tutoriads: 17 hours

Prerequisites. Microeconomics, Prices and Markets 101 and Macroeconomics, Money and
Finance.

Systems Ecology

8 points Semester 1

This unit comprises the following combination of systems ecology modules. All sudentsare
required to participate in afour-day fidd excursion.

Principles of Systems Ecology

This module provides an introduction to the range and patterns of productivity and plant diversity
in Audtrdian aswdl| as other ecosystems and identifies key processes accounting for these
patterns. It seeks to develop students understanding of those processes important for the
sustainable management of agricultural ecosystems and for the conservation of the biodiversity of
natural ecosystems. Practica work focuses on field experiments and include aspects of carbon
metabolism, plant-water relations, growth and alocation patterns.

Lectures: 20 hours

Practicd work: 20 hours, mainly as field work

Natural Systems

This module focuses on developing students understanding of the functioning of ecosystems,
with emphass on mgor Austrdian ecosystems. Students learn to think at different levels of
integration, ranging from locd to globa and from physiologica ecology to systems ecology, as
thisis essentid for an understanding of ecosystemn functioning and management for
sugtainability. They are al'so encouraged to develop their capacity for andytica thinking and for
the development of logica arguments with respect to ecology.

Lectures: 20 hours

Practicd work: 20 hours, mainly asfield work
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Appendix Section 3

A 3.1. The Audralian National Training Framework and Competency-Based Training
The fallowing information has been abstracted from publications of the Austrdian Nationa
Training Authority (www.anta.gov.au) and the Nationd Training Information Service
(www.ntis.gov.au). Comments are added initalics to indicate the relevance of the Framework to

education and training in River Restoration and Management.

The Nationa Training Framework (NTF) is based upon an agreement between the
Commonwedth, State and Territory governments aimed to Smplify the vocationa education and
training system and to reduce the points of regulaion. The NTF is made up of two eements:

The Audradian Recognition Framework whereby Registered Training Organisations (RTOs)
become the quality assurance mechanism and al qudifications and statements of attainment
are mutually recognised among RTOs.

Training Packages which include competency standards, assessment guidelines and
qudifications.

The Audrdian Quadlifications Framework (AQF) provides a comprehensive, nationdly consistent
yet flexible framework for dl qudificationsin post-compulsory education and training. The
Framework was introduced Audtrdia-wide on 1 January 1995. Presently, there are 66 Training
Packages for industriesin Audtraia It is expected that Training Packages will ultimately offer
nationaly recognised training to more than 80% of the Audtradian workforce.

These two Frameworks (NTF; AQF) provide for the design, delivery and assessment of education
and training based upon recognised best practices. Incorporation of education and training for
River Restoration and Management within the Frameworks will overcome the perceived
deficienciesin current courses of fragmentation, lack of quality-control in delivery and
assessment, and no accreditation towards a comprehensive qualification at a level suited to the
needs of a range of students. Compliance with the Frameworks will accommodate short courses
evolving to qualifications at various levels of responsibility.



The AQF consgts of twelve nationa quaifications in three sectors of education:

The Secondary Schools Sector
Senior Secondary Certificate of Education
The Vocational Education and Training Sector
Certificate |
Certificate 11
Certificate 11
Certificate IV
Diploma
Advanced Diploma
The Higher Education Sector
Diploma
Advanced Diploma
Bachdor Degree
Graduate Certificate
Graduate Diploma
Masters Degree
Doctord Degree

There is overlgp between Sectors and the Qudifications they offer. Increasingly, vocationa
education and training is being offered by the Schools Sector (VET in Schools) and may be
recognised at the appropriate level of Certificates (I-1V), or as credit towards the Senior
Secondary Certificate of Education. Some Certificate Qudlifications (I-1V) areissued dsoin the
Higher Education Sector and thereisa VET pathway to the Graduate Certificate and Graduate
Diploma. A purpose of the AQF isto provide “articulaion” within and between Qudifications,

An AQF Statement of Attainment isarecord of recognised learning which, dthough faling-short
of a Quadlification, may contribute towards a Qudification outcome. The Statement of Attainment
may be for apartial completion of a course leading to a Qudification, attainment of competencies
within a Training Package, or completion of nationally accredited short course which may
accumulate towards a qudification through a“ Recognised Prior Learning” process.

Statements of Attainment may be particularly helpful for the progression of existing Short
Coursesin River Restoration and Management to become part of the NTF.

Although the AQF as represented implies publicly-funded education sectors, competency-based
training can be delivered and assessed by individuals or organisations as Registered Providers
who are registered through a State Recognition Authority.

Competency Based Training and Training Packages

Competency isabroad concept that describes a person’s ability in arange of aress. It covers.
Task kills (performing individud tasks)
Task management skills (managing a number of different tasks within the job)
Contingency management skills (responding to problems, breakdowns and changesin
routine)
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Job or rale environment skills (degling with the responsibilities and expectations of the
workplace)

River Restoration Teams (Koehn et al. (2001) require competency in all of these categories of
skills. That is, practical skills required to complete field-work through to the skills required to
plan and manage restoration programs by teams of people who contribute individually to the
aggregate of skills required by the Restoration Team.

Competency-based Training amsto provide learners with the skills, knowledge and
understanding to demonstrate competency against standards, usudly nationaly endorsed Industry
Competency Standards.

Competency Standards are developed by industrial parties (based upon the organisation of
work) expressed in terms of wor kplace outcomes and regularly reviewed to ensure their
continuing relevance to the workplace.

Elements of Competency are the basic building blocks of training and describe an action or
outcome that is demonstrable and assessable. The eements of competency describe the lowest
logicd, identifiable and discrete sub-grouping of actions and knowledge that contributes to and
build a unit of competency.

A Unit of Competency is a discrete component within a competency standard. It comprises a
title, a short description of its purpose and its constituent eements of competency, together with
thelr associated performance criteria It will usudly include arange of variables and it may
include and evidence guide.

A Qualificationisformd certification, issued by areevant gpproved body, in recognition that a
person has achieved competency relevant to identified individud, professond, industry or
community needs. A qudlification conssts of a prescribed number of units of competence.

A Training Package is aflexible st of resources designed to provide guidance on industry
training requirements. The endorsed portion of atraining package includes national competency
dandards, assessment guiddines and nationd qudification levelsand titles. A qudification will
consst of Core Units and Elective Units.
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A 3.2. Thirty eight existing competenciesat AQF Levels 3, 4, 5 and 6 that could be
customised for specialisation in river restoration and management

Prepared by David Greentree. The customisation would need to be completed by acurriculum
consultant and made available to Registered Training Organisations because ad hoc

customisation by RTOs would be inefficient and unlikely to happen.

Competency River | Native Water Sail Sdirity Coastal
health | vegetation | quality | erosion manage

ment

RTC6502A Review management v v v v v v
plans and drategies

<
\
\

RTC6505A Map regiond issuesand v v
stakeholders

\
«
«
«
«
«

RTC6504A Coordinate the
development of aregiond resources
management plan

RTC6902A Monitor projectsina
program

RTC5H5914A Prepare reports

RTC5913A Collect and manage data

RTC5910A Contribute to regiona
planning process

RTC5908A Prepare estimates,
guotes and tenders

N EEENERENINENEREN
NEEENERENINENEEEN

RTC5801A Provide specidist advice
to clients

RTC5521A Assess and monitor soil
qudlity

NEEENEEEN RN IEENENENEREN

\
\

RTC5519A Conduct biological
urveys

RTC5518A Review assessment for
legidative compliance

RTC5504A Develop amanagement
plan for adesignated area

RTC5503A Design natural area
restoration works

RTC5502A Conduct field research
into natural and cultura resources

NIEENEEES RN B RN NN RN EEENINENEREN
NIENEEN N NN BN BN N BN N ENEREN
NIENEEN N NN BN BN RN EEENENENEEEN

< & & <«

RTC5501A Assess gpplications for
changesin land use

N EEENEEEN RN BN

RTC5206A Manage landscape
projects

<
\
<
<

RTC5204A Plan conservation
earthworks

RTC5203A Plan erosion and v v v v v v
sediment  control measures
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RTC5202A Design control measures
and Structures

RTC50003A Manage bushland
restoration programs

RTCA40000 Plan river restoration
works

RTCA4510A Supervise natural area
restoration works

RTCA4506A Process
request/applicationsfor changesin
land use

NEEENEENEEEN N

SSIEENEESEEEN EEEN

RTC4504A Monitor biodiversty

RTC4207A Superviseon site
implementation of consarvation
earthworks

NN

NN

NN

NN

NEN

NEN

RTC4206A Supervise landscape
project works

RTC4205A Set out conservation
earthworks

RTC4020A Plan the implementation
of revegetation works

RTC3505A Maintain natura
resource areas

RTC3218A Undertake abasic site
assessment

N EEENEEENAREN

NIEEN RN NN

RTC3211A Implement a
mai ntenance program for an aquatic
environment

SIEEN RN BN RN

NIEENEEN NN BN

<

NEEENEEN BN N BN

RTC3209A Design and construct
conventiond fencing

'

RTC3206A Erect timber structures
and features

<

RTC3205A Construct conservation
earthworks

RTC3202A Construct access tracks

RTC3000A Collect and preserve
biologica samples

N EEENEEEN AN

RTC3507A Undertake sampling and
testing of water

IR NN RN EEEN BN

IR NN RN EEEN BN

SRR EEEN RN EEEN

SRR EENEEN EEEN




A3.3. Modulesfor Graduate Studiesin River Restoration and Management
The content could be developed for a Graduate Certificate in River Restoration and Management

of one semedter of full-time equivalent study, or aModule of a Graduate Certificatein Natural
Resource Management or Smilar course.

Module 1. Geomorphology and hydrology

Sub module 1.1: Geomorphology
Geologica and geomorphologica setting.
Channel form.

Huvid process within channds.

Pogtion in catchment.

Hierarchy of scale processes.

Sub module 1.2: Hydrology

Climate, ranfal variation — sources of water (i.e. fronta systems and cyclones).
Landscape and water flow - evaporation, groundwater infiltration and movement, run- off
coefficients.

Water and gravity —the potentia energy of water.

Channel flow— stream flow gauging, flood record, flood frequency and probability of
exceedance.

Hood flows - concept of bankfull flow and its probability of exceedence.

Catchment area vs bankfull flow rdaionships.

Changing landuse (e.g. land-clearing, urbanisation, intengfication of agriculture).

Sub module 1.3: Water qudity

Water qudity monitoring.

ANZECC/ARMCANZ guiddines.

EPA guiddines.

Nutrient issues.

Sinity issues.

Statistical methods.

Determining flood levels on the basis of flood record and catchment behaviour.
Determining the capacity of the system to respond to restoration.

Sub module 1.4: Geomorphologica/ hydrologica interactions

Channdl forms and landscape— details the variety of channel formsin relation to landscape
Siting.

Basic channe form — width/depth in relation to catchment, meander form, pool/riffle form,
bars, etc.

Foodplain formation.

Branching structure and stream order.

The response of fringing vegetation and its influence upon channe form.

deriving Manning' s equation — sope, channel cross-sectiona form, bed roughness
understanding bed sheer and tractive force; and in relation to particle size transport and bed
dability.

understanding critica flows, hydraulic jumps, net conveyance (and Froude Number).

Module 2: Stream ecology

89



90

Sub module 2.1: Living sreams

- Description of stream habitat — interaction with geology, climate, channel form, positionin
the catchment, riparian and vegetative response,

- Stream fauna— overview of mgor groups (e.g. macroinvertebrates, fish), life-cyde responses,
functiond feeding and flow-related faund groups,

- Stream flora—overview of mgor groups, submergent, floating attached, emergent, fringing,

- Concept of the riparian zone - drawing on the technica guiddines of Land & Water's
Nationa Riparian Lands Program.

Sub module 2.2: Freshwater biota
- Community ecology
- Macroinvertebrate community structure
- Functiond feeding groups
- Hshfana
- Top down control
- Trophic linkages
- Digpersa and recruitment

Sub module 2.3: Ecologicd moddls
- Underlying ecological concepts.
- River continuum.
- Hood pulse.
- Riverine productivity modd.
- Nutrient spirdling concept
- Limiting nutrients
- Ecologicd processes

Sub module 2.4: Ecologica disturbance and monitoring
- Factorsinfluencing the distribution of biota.
- Water qudity (dinity, nutrient enrichment)
- Water flow (volumes, seasondlity)
- Water temperature (upper letha temperature, thermd pollution)
- AusRivVAs
- Multi- parameter monitoring (e.g. DIBM)
- Carbon, nutrient sources, cycling and stream metabolism, food webs structure,
- Case gudies—i.e. northern jarrah forest, Murray-Darling catchment, Lake Eyre Bagin.

Module 3: River restoration
Sub module 3.1: Stream channel andyses
- Longitudind survey of the restoration reach
- Identifying bankfull stage
- Measure channel dope
- Measure representative cross sections
- Bxiding flow veodity — enable an estimate of Manning'sn
- Assess bed composition and bed paving
- Foreshore and habitat assessment using standard survey methods
- Reach channd dope
- Cross sectiond areas




- Wetted perimeters

- Channd roughness (Manning'sn)

- Strickler correction.

- Hydraulic radius (measure of flow contact with the bed).
- Tractiveforce a bankfull and floodplain.

Sub module 3.2: Stabilisation techniques
- Causes of gream channd ingability in rdation to naturd form.
- Bed control techniques.
- How dignment techniques.
- Bank protection techniques.
- Sourcing materid.
- Woody debris placement (e.g. anchoring).
- Fshways (barriers, habitat diversty, pool/riffle form).
- Measurement of hydraulic diversty.

Sub module 3.3: Riparian vegetation
- Steplanning and prioritisation
- Site preparation and weed control
- On-going management
- Species selection
- Pant establishment
- Monitoring and maintenance

Sub module 3.4: Environmental Water Requirements

- Conceptua bassfor environmentd flows — channd and habitat maintenance, life cycle
support

- Bottom up and top down techniques

- Fow dependent ecosystems

- Holigtic methodology — Case Studies

- Requirement vs provision

- Monitoring and evauation

Module 4: Policy and management
Sub module 4.1: Restoration planning/ existing policy
[congstent with NHT and current NAP objectives]
- Purpose and objectives of action planning
- Community and stakeholder consultation and involvement
- Undergtanding traditional landuse practices and practicaities
- Information collection and evauation
- Strategic outline— vison, issues, gods, objectives and priorities.
- Working in amulti-skilled team (e.g. typicd community group)
- Egablishing management actions
- Badcworks planning
- Knowing rdevant exigting waterway legidation, regulations and gaining approvas
- Knowing State Government policy and legidative framework
- Introduction to River Restoration Framework and the 12- Step Rehabilitation Procedure
(particularly prioritisation and evauetion).

91



92

Appropriate knowledge exchange
International, Commonwedlth, Sate, regiond agendas, drategies, agreements.

Sub module 4.2: Community involvement

Community and stakeholder consultation and involvement.

Understanding traditiond landuse practices and practicdlities.

Information cdlection and evauation.

Strategic outline a acommunity level — vison, issues, goas, objectives and priorities
(Rutherfurd, Jerie and Marsh 1999).

Sub module 4.3: Monitoring and Evaluation
[All consstent with National Objectives and Targets in Biodiversty Conservation, Sainity
and Water Quality]
Defining and distinguishing monitoring and evauation
Evauating aspects of ‘ecologicd hedth’
Aspects of good evauation
Measurement science - precison Vs accuracy
Stepped procedure to ensure effective M& E
Water qudity (and Waterwatch) monitoring
AusRivAs modd and procedures

Sub module 4.4: Indigenous vaues

Understanding archaeologica, ethnographic and spiritua vaues of indigenous people locd to
thearea

Knowing the rlevant legidation and policy for the protection of indigenous heritage and
vaues.

Native title condderations

Consultation with tribd or clan eders

Opportunities for indigenous support




