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Drear Minister,

LWRRDC Annual Report: 19992000

In accordance with Section 28 of the Primary Industries and Energy Research &
Development (PIERD) Act 1989, and Section 9 of the Commonwealth Anthoriries and
Companies Act 1997 (CAC Act), T have pleasure in presenting to you the 1999--2000
Annual Report of the Land and Water Resources Research & Development
Corporation (LWRRIC).

T'o demonstrate that the Corporation is meeting Commonwealth Govermment
reporting requirements, an Index of Compliance ts provided.

The pust year has been one of significant chunge for the Corporation. It saw the
cammencement of a new Board and the appointment of a new Executive Dircctor,
following D Phil Price’s resignation, 1 am sure you will agree that IIr Price made a
wonderful contribution to the Corporation aver the past nine years.

Syalematic independent evaluation of the Corporation’s rescarch portfolio during the
vear revealed that the national research and development programs established and
munaged by the Corporation continue to generaie a substantial positive return on
investment. LWRRDC is primarily concerned with public benefit issues through
enhanced sustainabilily of the resource base for primary indusiries, These public
benefits arc notoriously difficult to quantify and measuze, which means that estimates
of the return on public investment of research funded through the Corporation are
likely to be conservative.

The stratesic direciions established by the Board during 1999-2000, and consolidated
in the new R&D Plan 2001-2006 {ir development), primarily ensure that the research
funded by the Corporation is dirceted to where it can make the biggest difference on
priority national issues. This strategic process also ensurcs thal research outputs are
relevant and influential.
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LARD & WATER RESOURCES RESEARCH & DEVELOPMENT COKPORATION

The Board has significantty increascd mvestment in an enhanced communication
effort to ranslate R&D outputs into activitics, products and scrvices that are of
practical use for their intended end users. We have continued to strengthen the links
berween research outputs and the programs of the Natural Flentuge Trust (NTTT) in
order to help the Government maximise the national benefit derived from NITT
aclivilies,

We have taken major steps to improve cross-program integration and lo focus more al
the landscape/catchment scale. Recognising that many resource degrudation issues
cannot be tackled just through changing farming practices. we have also enhanced
research attention ta the social, economic and institutional dimensions of natural
ICsoUCe management.

We are looking to enhance our already very sound linkages with indusiry through
more partnerships with commodily-based R&D Corporations. We continue to bring
sclentists, policy makers and resource users together in the design and management of
our R&D programs.

LWRRDC continues to enjoy streng support from Government agenceies, rural
industry bodies, community groups and research organisations. We arc building on
these collaboralive parinerships. We greatly appreciate the willing cooperation shown
by many organisations and individuals in supporting the national programs we have
estublished.

We look forward to maintaining this collaborative approach to the sustainable and
productive use of Australia’s natural resources. Research and development highlights

for 1999-2000 are described within the Annual Report. Tecommend it to you.

Yours sincerely,

(oo

A D Campbell
Chuirmun
4 September 2000

Art: LWRRDC Annual Report 1999-2000
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I hereby certity that the 1999-2000 Annuval Report for the Land and Water Resources
Rescarch & Development Corporation has been prepared in accordance with a

resolution of the Directors of the Corparation.
The date of the Annual Report i 3} June 2000,

The Dircctors are responsible under section 9 of the Commonwenlth Authorities and
Companies Act 1997 for the preparation and content of the Report of Operations in
the Annual Report in accordance with the Tinance Minister's Orders.

Signed this first day of September 2000,

/Y
a

A B Camphell
Chairman

C.A_Camphell
Lxecuative Director
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Chairman’s Report

the development and adoption of

he 1999-2000 year has been more sustainable natural resource

a year of significant management, and on identifying

strategic change for the opportunities for reform to create a
Land and Water Resources more enabling environment for

inable natural r r
Research & Development Corpo- sustainable natural resource

. . Sl N
ration. The strategic shifts in management;
direction and priorities overseen ¢ a move to fewer, larger, carefully-
by the Board included: targeted R&D programs where

LWRRDC can make a difference,
integrating biophysical issues with
social, economic and institutional

¢ greater focus at the regional/
catchment/landscape scale:
integrating R&D products across

issues;
programs, developing tools and
methodologies to inform policy and ¢ enhanced activities in partnership
management at this scale and with industry, particularly through
working with practitioners to ensure working with other R&D
that onground implementation is in- Corporations (RDCs); and

formed by the best available science; o a greater focus on enhancing

¢ greater emphasis on researching the adoption of existing knowledge,
social, institutional and economic recognising that R&D must be
issues which may be constraining relevant to real and perceived needs
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of key players if it is to influence
behaviours, policies and institutions
and ensuring that R&D outputs are
communicated effectively in forms
most useful for their end users.

The LWRRDC Board also recognises
that the public good issues that are the
focus of most of its research effort
present major communication
challenges. Natural resource manage-
ment does not have a long-established
extension infrastructure within State
agencies and agricultural industries, in
the same way that production-oriented
agricultural R&D enjoys.

Many of the issues operating at a
catchment or landscape scale cannot
be reduced to simple prescriptions for
each crop, paddock or property. Policy
audiences are very different from land
user audiences in the way in which
they seek, exchange and use infor-
mation. The Corporation needs
different communication strategies for
different clients.

The Board has decided to quadruple
its overall investment in communi-
cation activities, from a base of less
than 5% of the Corporation’s core
appropriation to almost 20%.

Apart from the obvious reasons — R&D
is of no value unless someone uses the
findings — communication receives
special attention from LWRRDC
because it has traditionally not been
done well in Australia, particularly in
the area of sustainable natural resource
management.

After a decade of targeted investment
in more than 1,000 research projects to
generate knowledge, a very
considerable body of information and

Page xii

insights has been created. The new
Board is not convinced that Australia
has yet received the full potential
return on this investment.

In evaluating communication invest-
ment, as in our R&D programs,
decisions are based on national
significance, likely return on invest-
ment (ROD) of taxpayer funds and the
ability of the Corporation to make a
real difference to practical outcomes.
The Corporation is aware that the
crucial integration challenge is not so
much at the level of the research
project, or even program, but rather in
communicating research outputs in
ways that are useful for particular
audiences.

For example, a catchment manager
does not want separate research
outputs in quite different styles and
formats across groundwater, salinity,
riparian, irrigation, contaminants and
remnant vegetation programs. Rather,
they want an integrated package of
information, tools and methodologies
drawing on and synthesising R&D
outputs from across these areas.

Last year, I reported the Board’s

decision to concentrate its attention
and staff resources on the following
natural resource management issues:

¢ sustainable agriculture in a variable
climate;

¢ dryland salinity;

¢ redesigning agriculture for Australian
landscapes;

¢ social, institutional and policy issues;
¢ river restoration and management;

¢ sustainable irrigation industries; and



¢ sustaining vegetation in rural
landscapes.

This consolidation process took effect
through 1999-2000, and is being
progressed further in the Strategic R&D
Plan for 2001-2006. We continue to
fund innovative, complementary and
catalytic projects within our General
Call. We have also continued our active
participation and support in the R&D
programs managed by others; for
example the Sustainable Grazing
Systems (SGS) Program managed by
Meat and Livestock Australia and the
Joint Venture Agroforestry R&D
Program managed by RIRDC.

The National Land and Water
Resources Audit, a program of the
Natural Heritage Trust (NHT), conti-
nues to make good progress. Work is
well advanced on all of the Audit’s
seven major Themes. The Audit and its
Management Unit are working to
ensure that contracted projects meet
their objectives, and to develop
publicly-available products that will
assist natural resource decision-making
by governments, industry groups and
community organisations.

The 1999-2000 year saw significant
changes at the top of the Corporation.
In my last report, I farewelled retiring
Board members Don Blackmore,
Christine Forster and John Taylor. It
gives me great pleasure to welcome as
new directors Stuart Bunn, Sheila
Donaldson and Mike Logan, who bring
a wealth of practical experience and
business and scientific expertise to the
Corporation. They have already made
their mark in Board and committee
meetings and I look forward to their
contribution over coming years.

Chairman’s Report

Dr Phil Price completed his third three-
year contract as Executive Director of
LWRRDC at the end of 1999. I should
like to make special mention of the
outstanding contribution Dr Price has
made to the work of the Corporation.

In effect, Phil has directed and
managed the Corporation from its
inception. Over the last nine years he
has overseen the development and
implementation of groundbreaking
research and development programs in
natural resource management. More-
over, he has developed, virtually from
scratch, all of the systems for identi-
fying, scoping, prioritising and
managing collaborative research
programs.

The conceptual clarity, scientific
credibility of and respect for LWRRDC
programs revealed through recent
stakeholder surveys is, in large mea-
sure, due to the rigour and insight Phil
has brought to the oversight of the
Corporation’s research management
systems. I am delighted that Phil will
not be lost to the Corporation, as we
have managed to secure his services to
coordinate the National Rivers
Consortium.

On behalf of the Board, I would like to
pass our special thanks to Phil and his
partner Keren and to wish them well
for the future.

I am very pleased to welcome our new
Executive Director, Mr Andrew
Campbell, who commenced duties in
February 2000 after four years as a
senior executive in Environment
Australia, in particular managing the
Bushcare Program. Mr Campbell has an
unusual blend of experience and
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expertise in natural resource manage-
ment policy, research, extension and
onground management. His work in
property planning and landcare has
been influential at a national level. I
look forward to working with him to
build on the very sound platform
established by Phil Price.

I would again like to record the sincere
thanks of the Corporation to the many
government agencies, other funding
bodies, catchment and landcare
groups, and researchers and their
organisations who continue to provide
a high level of support and collabo-
ration within our R&D portfolio. The
active participation of these many
individuals and organisations is crucial
to the success of our programs, and to
the high level of return being achieved
on the investment of public funds into
natural resource management R&D.

Finally, I would like to thank the staff
of the Corporation who have main-
tained a high level of performance and
professionalism during a year of signi-
ficant change. They continue to be our
best and most productive asset.

C ot

A.D. Campbell
LWRRDC Chairman
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ABOA
AFFA
ANAO
ANCID
ANU
ANZLIC
AOP
APEN
APSIM
ARRIP
Audit
AUSRIVAS
CAC Act
COAG
CRC
CRCFE
CSIRO
CVAP
DRDC
DSS

EA
EDYS

Australian Bibliography of Agriculture

Agriculture, Fisheries and Forestry — Australia
Australian National Audit Office

Australian National Committee on Irrigation and Drainage
Australian National University

Australia New Zealand Land Information Council
Annual Operational Plan

Australasia Pacific Extension Network

Agricultural Production Systems Simulation
Australian Rural Research in Progress

National Land and Water Resources Audit

Australian River Assessment Scheme

Commonuwealth Authorities and Companies Act 1997
Council of Australian Governments

Cooperative Research Centre

CRC for Freshwater Ecology

Commonwealth Scientific and Industrial Research Organisation

Climate Variability in Agriculture R&D Program
Dairy Research & Development Corporation
Decision Support System

Environment Australia

Ecological Dynamics Simulation
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EFDSS
EFMI
ESD
FFP
FNARH
FOI
FWPRDC
GIS
GRDC
GST
TAA
I1SO
JVAP
LWRRDC
MDBC
MLA
MRHI
NDSP
NEMP
NFF
NHT
NPIRD
NRC
NRHP
NRM
NVIS
OGIT
PIERD Act
R&D
RAAL
RDC
RIRDC
RMIT
SCARM
SGS
SIRP
SRDC
TFTA
WUE
WWWwW
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Environmental Flows Decision Support System

Environmental Flows Management Initiative

Ecologically Sustainable Development

Frequent Flyer Points

First National Assessment of River Health

Freedom of Information

Forest and Wood Products R&D Corporation

geographic information systems

Grains R&D Corporation

Goods and Services Tax

Irrigation Association of Australia

International Standards Organisation

Joint Venture Agroforestry R&D Program

Land & Water Resources Research & Development Corporation
Murray-Darling Basin Commission

Meat & Livestock Australia

Monitoring River Health Initiative

National Dryland Salinity Program

National Eutrophication Management Program

National Farmers’ Federation

Natural Heritage Trust

National Program for Irrigation R&D

National Rivers Consortium

National River Health Program

natural resource management

National Vegetation Information System

Office of Government Information Technology

Primary Industries and Energy Research & Development Act 1989
Research & Development

Redesigning Agriculture for Australian Landscapes R&D Program
R&D Corporations

Rural Industries R&D Corporation

Royal Melbourne Institute of Technology

Standing Committee on Agriculture and Resource Management
Sustainable Grazing Systems

Social and Institutional Research Program

Sugar Research and Development Corporation

Townsville Field Training Area

water use efficiency

World Wide Web
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Corporation

Overview

Introduction

he Land and Water

Resources Research and

Development Corporation
(LWRRDC or the Corporation) was
established under the Primary
Industries and Energy Research
and Development Act (PIERD Act)
1989, with the purpose of ‘the
funding and administration of
research and development relating
to primary industries’.
The specific remit of the Corporation
relates to the productive and sustain-
able management of land, water and
vegetation resources. LWRRDC's basic
purpose, then, is to utilise the full
national R&D capability to help achieve
the goal of sustainable management of

the natural resources which underpin
the rural primary industries and
regional communities. As a Common-
wealth Authority, the Corporation has a
particular charter to foster and achieve
national collaboration in order to
improve the efficiency and
effectiveness of this R&D effort.

LWRRDC is only one of several
organisations involved in this
endeavour. Responsibilities for natural
resource management, whether for
legislation, policy, programs or
onground works, are distributed across
all levels of government, community-
based groups such as catchment
committees and Landcare groups, rural
industries and individual landholders.
The funding provided to LWRRDC is
equivalent to an estimated 3% of the
total spent in Australia each year on
natural resources R&D.
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In order to discharge its responsibilities
and meet its objectives within this
context, the Corporation emphasises
the establishment of national research
programs, supported jointly by several
partner organisations, and aimed at
bringing together resource managers
and researchers to jointly identify
priorities and ensure that research
findings are adopted and implemented.

Mission and role

Our mission is to provide national
leadership in utilising R&D to improve
the long-term productive capacity,
sustainable use, management and
conservation of Australia’s land, water
and vegetation resources. The
Corporation will establish directed,
integrated and focused research and
development programs where there is
clear justification for additional public
funding to expand or enhance the
contribution of R&D to sustainable
management of natural resources.

The Corporation’s role is to identify,
fund and manage a portfolio of R&D
programs to help achieve better and
more sustainable use of natural
resources and to help maintain the
industries reliant on those resources.

Responsibilities

Within an annual government appro-
priation of about $11.0 M, the
Corporation is responsible for R&D
which helps support an irrigation
industry worth $4.5 B/year, a dryland
cropping industry worth $9 B/year,
grazing industries worth $12 B/year
and natural ecosystems and vegetation
of inestimable value to the nation. The
R&D it funds is directly aimed at
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protecting and enhancing the value of
these industries, through ecologically
sustainable use and management of
natural resources. These industries, and
the activities of Australian society, have
triggered environmental problems such
as waterlogging and salinisation, soil
acidification, erosion, soil structure
decline and pollution (by nitrogen,
phosphorus and heavy metals) of many
of the country’s major rivers and
waterways. The costs in lost produc-
tion, and in prevention and remedial
treatment of these problems, are
estimated by the Corporation to be
$2.5 B per year and rising.

Corporate objectives, strategies

and performance indicators

LWRRDC's corporate objectives,
strategies and performance indicators
are set out in the 1999-2000 AFFA
Portfolio Budget Statement and the
Corporation's 1999-2000 Annual
Operational Plan. These indicators are
consistent with those in the LWRRDC
1996-2001 R&D Plan. The key perfor-
mance indicators for each of the three
major operating areas are listed below..

R&D

a. At least 80% of the LWRRDC budget
is committed to programs and
projects that have joint funding and
close involvement from industry/
resource agency partners.

b. Analysis of random stratified samples
of LWRRDC-funded R&D shows that
mean benefits exceed costs by a
ratio of at least 5:1.

¢. Impact analysis of completed
LWRRDC programs or projects



shows that results are being
implemented and public benefits
achieved in meeting Ecologically
Sustainable Development (ESD)
principles.

Communication

a. Communication strategies are
developed and being implemented
for 80% or more of R&D programs
receiving LWRRDC funds.

b. There is at least 10% increase each
financial year in the number of
people seeking LWRRDC news-
letters, publications or other
information products.

c. Key research results from LWRRDC
projects are publicised in appro-
priate ways within six months of
receipt.

Management

a. Less than 5% of LWRRDC projects
fail to meet their objectives without
acceptable reasons.

b. The Corporation’s administration
expenses are kept at less than 7% of
total expenditure.

Investment environment -
opportunities and threats
The Corporation identified the
following key opportunities and risks
in managing its business during
1999-2000.

Opportunities

Alignment with Government priorities
and programs

The Corporation has continued to align
its R&D activities to government

Report of Operations — Corporation Overview

policies and programs. The increased
national focus on major resource
degradation issues, such as salinity and
declining water quality, reflected in the
establishment of a Cabinet natural
resource management sub-committee
and a related COAG process, increased
the need for the strategic, nationally-
focused and directed R&D in which the
Corporation specialises. There were
major opportunities for the Corporation
to ensure that our investments line up
with national policy needs as well as
the needs of on-ground resource
managers.

Collaboration with commodity-based

R&D Corporations

As the only R&D Corporation which is
not partly funded through industry
levies, LWRRDC does not have the
natural delivery mechanism of esta-
blished industry structures through
which to promote R&D outputs. We
have to work harder to get land users
at a farm level to develop a sense of
ownership of our R&D, compared with
R&D part-funded through producer
levies.

One way around this is through colla-
borative partnerships with commodity-
based R&D Corporations, through
which LZWRRDC can contribute natural
resource management expertise, using
well-established, industry channels as a
delivery mechanism. We have built
upon and added to the significant
partnerships we already enjoyed with
GRDC, RIRDC and MLA.

Regionallcatchment organisations

There has been significant institutional
reform in Australian natural resource
management over recent years, exem-
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plified by the creation of new
organisational structures at catchment
and regional levels. These
organisations are now a major vehicle
for public investment in environmental
repair and restoration. They are conse-
quently a growing user of LWRRDC-
funded research and development. We
have been working with these
organisations to work out what sort of
R&D they want and how they want the
outputs delivered. We will also work
with catchment managers to assist their
take-up of research outputs, and to
improve the feedback loop back into
research program design and
management, so that we stay in tune
with the needs of end-users.

Improved marketing strategy for

Australia, based on ‘clean and green’
image

The image of clean and green food
production is potentially a major
marketing strategy for Australia. It has
been identified by the Minister for
Agriculture, Fisheries and Forestry as a
priority (see below). A challenge for
LWRRDC has been to facilitate the
adoption of accreditation systems and
best management practices by industry,
not only to meet market requirements
but also to improve the long-term
sustainable use of Australia’s land,
water and vegetation resources. Again,
we have taken up this challenge
primarily through partnerships with
industry, through their RDCs where
possible.
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Threats

Communication/adoption

The biggest threat to the impact of
LWRRDC-funded R&D is lack of or
insufficient adoption of research
outputs. There are several strategies to
minimise this risk. The first is to ensure
that research is relevant to real needs,
ie. that there is a demand for the
products of the research. Secondly, it is
important to produce R&D outputs in
forms that are useful to end-users.
Finally, active communication of
research outputs is required to ensure
that intended end-users are aware of
the work. Involvement of end users in
research program/project design, and
in project implementation can help to
achieve each of these strategies.

The LWRRDC Board decided in
1999-2000 to increase its communi-
cation investment substantially, through
a communication plan focused on
increasing the adoption of LWRRDC-
funded research and development. We
also propose to put more effort into
benchmarking communication effort
and monitoring the adoption of R&D
outputs. This has been undertaken
with a primary goal of moving from
‘output’ to ‘outcome’ focused R&D.

Decline in resources provided by

collaborative partners

The Corporation has been finding it
progressively more difficult to secure
partnerships within its R&D activities.
Competition for R&D funding is
growing and all research and NRM
organisations are now trying to lever
funds from other organisations to
support their own initiatives. We have
continued to foster partnerships by



engaging key stakeholders at the
outset, to maximise ownership and
adoption of R&D results.

The decline in research and extension
capacity among State and Territory
agencies responsible for agriculture
and natural resource management has
continued to be a major concern.
These agencies play an important role
in the Corporation’s applied research
effort and are essential participants in
extension and implementation
activities. Their regulatory and policy
roles make them essential partners in
many collaborative projects.

Local government agencies, non-
government organisations and
community groups are now taking a
significant role in facilitating the
adoption of natural resource manage-
ment programs and activities by
landholders. The Corporation is taking
active steps to involve such organi-
sations as partners in R&D programs
and in delivery of research outputs.
For example, we are currently nego-
tiating such a partnership with
Greening Australia Limited to enhance
the delivery network for LWRRDC-
funded R&D and to get better
feedback into our programs from an
extensive regional network.

Spreading resources too thinly

The natural resource management
challenges facing Australia are huge.
The LWRRDC budget is modest, so the
Corporation has had to target its invest-
ment to where it meets high priority
national needs, to where it can make a
real practical difference and to where it
generates a significant return on
investment. These are the key filters

Report of Operations — Corporation Overview

used to screen potential investments, of
which there are many. The risk of
spreading resources across too many
issues, such that none are dealt with
properly, has been a constant threat to
the effectiveness of the Corporation.

Inadequate research capacity

The Corporation has identified
inadequate research capacity in a
number of areas relevant to resource
sustainability issues, including aquatic
taxonomy, agroforestry, irrigation
science and landscape and ecosystem
function.

Dissemination and commercialisation

activities

Each program and funded project has
in place a detailed dissemination plan
to ensure that the outputs of funded
R&D are provided to the key benefi-
ciaries or stakeholders, through
different media including electronic
(www), publication and field/
demonstration activities. The
Corporation has in place a protocol to
effectively manage and mitigate the
legal risks associated with communi-
cation and commercialisation activities.

Highlights of 1999-2000

¢ LWRRDC R&D programs, in
association with the other RDCs, are
helping landholders to diversify and
produce new and improved high-
value products (for example agro-
forestry products and productive use
of saline lands) which satisfy the
needs of both environmental
sustainability and the domestic and
export markets.
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¢ From the National Remnant Vegeta-

tion R&D Program, a proposal by
Binning and Young to allow a tax
deduction for land valued over
$5,000 that is gifted to conservation
organisations has been adopted by
the Commonwealth Government.

For the first time in Australia, the
National Land and Water Resources
Audit has completed, under the
National Dryland Salinity Program, a
nationwide assessment of the
groundwater systems that drive
dryland salinity. This science-based
framework links environmental
processes with scale and types of
management action required for
effective salinity control and
management.

The first phase of the Redesigning
Agriculture for Australian Landscapes
R&D Program identified design
principles to control water and
nutrient leakage in agricultural
systems, by comparing natural and
agricultural systems. This leakage
from current agricultural systems is
the primary cause of dryland salinity,
soil acidification and eutrophication
of lakes and rivers. These principles
have been incorporated into the
MDBC Dryland Salinity Strategy.

Options for institutional and policy
arrangements for managing dryland
salinity were developed under the
National Dryland Salinity Program.
These options were widely can-
vassed and have informed both the
States' and the Commonwealth
Government’s and the MDBC'’s
response to dryland salinity.
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# The Australian Water Provider

Benchmarking report, initiated by
the LWRRDC-managed National
Program for Irrigation Research and
Development (NPIRD), was the first
such report by any country in the
world. The International Commission
on Irrigation and Drainage has
acclaimed the report, which was
funded by the COAG Task Force,
AFFA and NPIRD, as a model that
could be used by all member
nations.

The report documents the perfor-
mance of 46 irrigation water supply
systems around Australia. It provides
a framework to measure their
performance in system operation,
environmental issues, business pro-
cesses and financial administration.
In future, the benchmarking process
will be funded and managed by the
irrigation industry, through the
Australian National Committee on
Irrigation and Drainage (ANCID).

The LWRRDC Board has committed
$3 M, in partnership with $4 M from
the CSIRO Chief Executive's fund
and a further $9 M in CSIRO in-kind
scientific resources, to develop a
major new R&D initiative involving a
wide range of stakeholders in the
Ord-Bonaparte catchment in the East
Kimberley region of Western
Australia.

The proposed five-year Ord-
Bonaparte Program aims to look at
an entire large catchment and its
associated coastal and marine
environs — from the top of the
catchment to the continental shelf —
taking an integrated approach to the
social, economic and biophysical



issues in the catchment. The catch-
ment encompasses a wide range of
industries including pastoralism,
indigenous land management,
mining, irrigated horticulture,
aquaculture and marine fisheries,
and tourism. The future of the
Program depends on the extent of
matching funding contributions from
industry and from government
agencies in Western Australia, the
Northern Territory and the
Commonwealth.

LWRRDC, in strategic collaboration
with CSIRO Land and Water, the
Murray-Darling Basin Commission
and the WA Water and Rivers
Commission, established the
National Rivers Consortium to focus
on the restoration of degraded rivers
and the protection of the values of
unimpacted rivers in Australia.

Research in the National Eutro-
phication Management Program has
shown clearly that while phosphorus
and nitrogen are equally-important
nutrients to algal blooms, their
sources and pathways are different
and so are the management actions.
In addition, management of the light
environment may be even more
important than managing nutrients to
control algal blooms in turbid
Australian rivers. These findings
have important implications for algal
management policies.

A groundwater/ecosystem interaction
workshop showed several States are
now developing policy in this area,
following the report by Hatton and
Evans (LWRRDC Occasional Paper
12/98 Dependence of Ecosystems on
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Groundwater and its Significance to
Australia) two years ago.

Tools developed under the Climate
Variability in Agriculture R&D
Program for incorporating seasonal
climate forecasts into opportunity-
cropping systems have been widely
adopted by farmers in the northern
grains regions. Double cropping has
led to increased farm income while
reducing land and water degradation
through reducing recharge and
runoff.

A comparison between 1994 and
1999 surveys across the high rainfall
zone showed powerful changes in
attitudes and practices of the
producers involved in the Sustain-
able Grazing Systems R&D Program.
Significantly, producers are feeling
more confident in their ability to
actively manage their grazing
systems for profit and sustainability,
with far less blame attributed to
external factors such as the weather
and weeds.

The Corporation commenced a
Social and Institutional Research
Program to build understanding of
the social, economic, commercial,
legal, policy and institutional drivers
and constraints to improved NRM.
An integrated information manage-
ment system for catchment
managers, and a process to evaluate
integrated catchment management in
wet tropical catchments, were
communicated to State and
Commonwealth government
agencies and catchment
management groups through
publications, workshops and
WebSites.
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¢ The Natural Heritage Trust used the
riparian lands guidelines developed
by the LWRRDC-managed Riparian
Lands R&D Program to assess best
practice in riparian restoration.

¢ The Rehabilitation Manual for
Australian Streams (Volumes One
and Two) has been adopted by
several State water agencies to
promote the ethic of protecting
resources in good condition.

LWRRDC has approved funding for a

second phase of the Riparian R&D

Program to focus even more strongly

on adoption issues.

¢ The Joint Venture Agroforestry R&D
Program (JVAP) published
preliminary guidelines to optimise
biodiversity values when designing

large softwood plantations. Owing to

high demand, the Design Principles
Jfor Farm Forestry book (1997) was
reprinted. These publications are
available from RIRDC, which mana-
ges this Program in collaboration
with LWRRDC, FWPRDC, MDBC and
the Natural Heritage Trust.

¢ A collaborative approach by funding
agencies with different key interests
has enabled the North Australia

Program (NAP), now in its final year,

to cover a breadth of resource
sustainability issues less feasible for
the NAP operating alone on behalf
of the beef industry. A Resource
Management Panel, comprising
representatives from the MLA,
LWRRDC and Environment Australia,
together with representatives from
Landcare, the Australian Conser-
vation Foundation and individual
beef producers, provides advice to
the Program.
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¢ The current LWRRDC Board decided
at its December 1999 meeting to have
a stronger focus on R&D adoption,
by increasing four-fold its overall
investment in communication, from a
base of less than 5% of the
Corporation’s core appropriation to
almost 20%. This increased
communication investment is also
targeted at: improving LWRRDC’s
relationships with all parties involved
in natural resource management;
enhancing the promotion of
LWRRDC’s key role; educating
present and future NRM managers;
evaluating communication
performance; and managing LWRRDC
communication most efficiently.

Financial and Investing Activities

The Corporation receives general
funding support from the Common-
wealth Government of about $11 M
each year. Additional funds are sourced
from external partnerships within
collaborative programs and other
activities. LWRRDC also derives income
from sources such as investments,
royalties and sales of products,
information and services.

As detailed in the audited financial
accounts, the Corporation has
maintained a low surplus of funds of
$1.7 M at 30 June 2000 (1998-99
Amount: $1.5 M). The Corporation
maintains only a small prudential
reserve to cover contingencies in its
R&D portfolio. All surplus funds are
invested on deposit in Commonwealth
approved banks. During the course of
the reporting year, the Corporation
ensured that it met its debts and
obligations as they fell due.



Financial Summary Data
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TABLE A. 1999-2000 SUMMARY OF ACTUAL AND BUDGET INCOME AND
EXPENDITURE ($M)

Budget | Actual | Actual Explanation of Variance
$M () $M %
INCOME
Commonwealth appropriation 11.049 | 11.049 46 | On budget
Natural Heritage Trust 10.432 | 9.020 37 |Delay in program activities
Third party contributions (2) 3.956 | 3.178 13 | Delay in program activities
Interest and other income 0.580 | 0.873 4 [Additional return of R&D
funds
TOTAL INCOME 26.017 | 24.121 100
EXPENDITURE
R&D Funding
Commissioned R&D programs | 11.997 | 11.026 46 |Delay in program activities
National Land and Water 10.512 | 9.132 38 | Delay in contract
Resources Audit (3) completion — contractors
from C’wealth, State,
Territory agencies, research
organisations and private
consultants
General call 2.018 | 1.422 6 [Projects transferred to
commissioned R&D
programs
Sub-total 24.527 1 21.581 90
Communication 0.510 | 0.536 2 [On budget
Strategic planning & 0.070 [ 0.408 2 [Strategic planning process
management
Review & evaluation 0.030 | 0.069 1 | Marginally over budget
Administration 1.035 | 1.289 5 | Additional management
activities
TOTAL EXPENDITURE ($ M)| 26.172 | 23.884 100
Deficit ($ M) (0.429) [(0.237)
Opening balance — 1 July 1999 0.888 | 1.454
Closing Balance — 30 June 2000 0.733 | 1.690

NOTES:

(1) As approved by Minister in 1999-2000 Annual Operational Plan (AOP).
(2) Third party contributions are disclosed in accrual terms. In 1999-2000, LWRRDC

received $12.9 in cash terms.
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Table B. 1999-2000 R&D Funding Allocation and Expenditure — $

Budget Item Opening LWRRDC Third Party Interest/ Total Budget| Expenditure Surplus
Balance Budget Contri Other
butions (2) Income (3)

1. R&D PROGRAMS
LAND RESOURCES
Sustainable Grazing Systems (1) -176,545 344,00 0 0 167,459 263,20 -95,751
National Dryland Salinity Program 151,53 1,051,50 885,00 14,61 2,102,64 1,380,53 722,11
Climate Variability in Agriculture 1,232,58 109,30( 1,386,91 132,71 2,861,51 1,672,812 1,188,70
R&D Program
Redesigning Agriculture for Australian -16,193 611,50 0 0 595,307 279,031 316,279
Landscapes R&D Program
North Australia Program 8,838 500,000 0 0 508,839 511,459 -2,618
R&D for Environmental Management -112,244 0 146,48 8,059 42,303 51,950 -9,647
of Military Lands Program
Social & Institutional Research Program 76,582 1,401,30] 0 1,65 1,479,534 1,366,474 113,06
Ord-Bonaparte 0 0 0 0 0 630 -630
sub-total 1,164,55 4,017,601 2,418,404 157,034 7,757,594 5,526,089 2,231,504
WATER RESOURCES
National River Health- R&D 446,684 68,908 0 38,472 554,064 305,084 248,974
National River Health - State/territory 56,885 0 0 800 57,685 32,925 24,760
National Eutrophication Management 110,304 336,26 360,00 40,42 846,984 649,264 197,721
Program
National Groundwater R&D Program 116,682 515,000 0 42,6309 674,314 543,540 130,779
National Wetlands R&D Program -8,430 150,00( 0 0 141,57( 155,704 -14,135
National Program for Irrigation R&D 138,53 886,15 522,757% 143,66 1,691,09 1,225,81 465,281
National Rivers Consortium 200,479 142,00 215,00 260 557,739 336,581 221,154
Riparian Lands 0 981,45 40,00 4,962 1,026,411 919,199 107,217
sub-total 1,061,134 3,079,76 1,137,75¢Y 271,21 5,549,87 4,168,114 1,381,75
VEGETATION
National Rangelands R&D Program 77,089 666,227 25,000 0 768,311 534,530 233,781
National Remnant Vegetation R&D 45,573 341,25 0 0 386,823 287,601 99,222
Program
Joint Venture Agroforestry R&D -2,942 515,000 0 0 512,054 510,107 1,951
Program (1)
Tropical savannah woodlands 2,779 0 0 0 2,779 0 2,779
sub-total 122,499 1,522,471 25,00 0 1,669,97 1,332,23 337,733
SUB-TOTAL COMMISSIONED 2,348,189 8,619,841 3,581,161 428,248 14,977,43¢ 11,026,441 3,950,99
R&D PROGRAMS
2. GENERAL CALL 0 1,305,12 116,921 0 1,422,04 1,422,04 0
3. National Land and Water 289,014 0 9,511,19 79,085 9,879,29 9,132,90 746,399

Resources Audit (4)
TOTAL - R&D FUNDING 2,637,20% 9,924,96% 13,209,28] 507,330 26,278,780 21,581,387 4,697,393

NOTES

(1) Managed by another R&D corporation

(2) Cash contributions provided by third parties

(3) Programs with external funds will have interest credited to program account

(4) Includes cash contributions from the NHT and other third parties.
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Governance and
Organisation

Corporate Governance

Corporate governance principles

he LWRRDC Board is

committed to the highest

standards of corporate
governance, in accordance with
required statutes and principles.
The Board provides effective
oversight and leadership of the
affairs of the Corporation and
ensures an independence from
management.

The Board relies upon a range of
measures to ensure that the
Corporation is operating according to
the accountability provisions of the
Commonwealth Authorities and
Corporations Act 1997 (CAC Act),

including: compliance checklists and
internal and external audits; a due-
diligence checklist and code of conduct
for Directors; effective processes for
the disclosure and management of
conflicts (or perceptions of conflicts) of
interest; a risk identification and
management framework; and effective
systems for monitoring performance
and ensuring that the Corporation can
meet its debts and other obligations as
they fall due.

The Annual Report includes a
comprehensive summary of corporate
governance matters, including a
description of how strategic directions,
policies and processes have been
applied during the year. The Board
continually reviews policies and
processes concerning all major areas of
Board operations. A number of Board
committees (including Communication,
Finance and Audit), and other
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committees of the Board as deemed
necessary from time to time, act on the
Board’s behalf. Appropriate R&D
program management committees are
also established to oversee program
design and management, ensuring that
desired program outputs are being met
and that partnership and Government
funds are wisely spent.

Corporate status

LWRRDC is a statutory body, one of 14
R&D Corporations and one Council
within the Agriculture, Fisheries and
Forestry portfolio. It was created on 3
July 1990 under the Primary Industries
& Energy Research & Development
(PIERD) Act 1989, which provides a
foundation for its accountability to
Parliament and to natural resource
users and managers across Australia.

The CAC Act was enacted on 1 January
1998 and placed additional
responsibilities on the Corporation and
its Directors and officers.

Parliamentary accountability &
ministerial powers.

The Corporation is accountable to the
Minister for Agriculture, Fisheries and
Forestry, who is empowered by the
PIERD Act to:

¢ approve the Corporation’s R&D
Plans, Annual Operational Plans and
variations to both of these plans,
assessed against the objects set out
in the Act;

¢ select and appoint the Chairperson
and Government Director to the
Board, and appoint the Presiding
Member and other members to the
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LWRRDC Selection Committee for
Board positions;

¢ approve the nominees for
membership on the Board; and

& transfer contracts, agreements and
assets held in the name of the
Commonwealth to the Corporation.

From 21 July 1999, the responsible
Minister for the reporting period was
the Hon. Warren Truss MP. The Hon.
Mark Vaile MP was the responsible
Minister until 20 July 1999. The Parlia-
mentary Secretary to the Minister for
Agriculture, Fisheries and Forestry was
Senator Judith Troeth. Under the CAC
Act, the Minister must table the Corpo-
ration’s Annual Reports in Parliament.

The Minister is responsible for the
Corporation’s enabling legislation and is
in turn answerable to Parliament. The
Minister also has other discretionary
powers (provided through section 143
of the Act) to give written directions to
the Corporation as to the performance
of its functions and the exercise of its
powers. The Minister has directed the
Corporation to include in its Annual
Reports details of energy use by the
LWRRDC office, and of the Corpo-
ration’s commitment to the Govern-
ment’s ESD initiative. (see pp. 5, 26 &
33).

The Corporation is also obliged to
ensure compliance with any policies of
the Commonwealth Government of
which it is notified by the Minister
under the CAC Act (s.28).

Representative organisations

In addition to its accountability to the
Minister, LWRRDC is accountable to two
representative organisations, which
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represent the interests of key natural
resource users and managers.

Details of both planned and actual
payments of consultation costs,
consistent with the powers available to
the Minister under Section 16(1)(b) of
the CAC Act 1997, are provided later in
this chapter.

The representative organisations in
1999-2000 were:

Australian Conservation Foundation
Mr Don Henry

Executive Director

340 Gore Street

FITZROY VIC 3065.

National Farmers’ Federation
Dr Wendy Craik

Executive Director

PO Box E10

Kingston ACT 2604.

Stakeholders

LWRRDC sees its stakeholders as:

¢ the two representative organisations,
as listed above;

¢ funding bodies, including the
Commonwealth Government and
other agencies that provide
collaborative support within
commissioned R&D programs;

¢ landholders, community groups,
State agencies and local government
who are involved in the use,
management, regulation or
conservation of Australia’s land,
water and vegetation resources;

¢ consultants, advisers, research
organisations and researchers who
provide advice and direction and
new knowledge on the improved

management of Australia’s land,
water and vegetation resources; and

¢ the general community, as owners
and beneficiaries of natural
resources and as taxpayers who
fund the Corporation.

Further details on collaborating
organisations within commissioned
R&D programs are discussed in the
status reports on the individual R&D
programs.

Enabling legislation
Functions (Section 11, PIERD Act)

The functions of the Corporation are:
to investigate and evaluate the
requirements for R&D relevant to
issues affecting the management of
land, water and related vegetation
resources; to coordinate and fund R&D
activities; to monitor, evaluate and
report to Parliament, the Minister and
representative organisations on R&D
coordinated and funded by the
Corporation; and to facilitate the
dissemination, adoption and commer-
cialisation of the results of R&D.

The Corporation is able to enter into
agreements and administration, employ
staff, borrow money, form companies
and participate in joint ventures, take
out patents and determine its own
internal structures and processes.

The Corporation may employ staff
under its own terms and conditions
and it may set up committees to advise
the Board.

The Corporation may complement the
expertise of its staff through the
engagement of consultants as it deems
appropriate. A full listing of consultants
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used by LWRRDC during 1999-2000 is
contained in the publication Listing of
LWRRDC-funded R&D: current projects
and final reports, to be published by
the end of 2000. In addition, an
abbreviated listing of R&D projects
funded by the Corporation during
1999-2000 is included as an appendix
to this Annual Report.

The Corporation has in place a risk
assessment and management policy.
This policy is consistent with the
Commonwealth Government’s best
practice for fraud control.

The Board, in the development of its
R&D Plans, is required to consult with
its representative organisations.
Consultation by the Board on matters
affecting Corporation operations
extends to researchers, research
administrators, resource users and
resource management agencies.

Powers (Section 12, PIERD Act)

The powers of the Corporation enable
it to enter into agreements for carrying
out R&D activities, make applications
for and deal with patents vested in the
Corporation, charge for work or
services rendered by the Corporation,
accept gifts, grants and bequests, and
act as a trustee of money or property
vested in the Corporation, acquire,
hold and dispose of real and personal
property and join in the formation of
companies and enter into joint venture
agreements (s.14).

Objects (Section 3, PIERD Act)

The objects of the PIERD Act are to
fund and administer R&D, with a view
to:
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¢ increasing the economic,
environmental or social benefits to
members of primary industries and
to the community in general by
improving the production,
processing, storage, transport or
marketing of the products of primary
industries;

¢ achieving the sustainable use and
sustainable management of natural
resources;

¢ making more effective use of the
resources and skills of the
community in general and the
scientific community in particular;
and

¢ improving accountability for
expenditure on R&D activities in
relation to primary industries.

The chart on the next page details the
linkages between LWRRDC objectives,
and the strategies described in the R&D
Plan and these four objects of the
PIERD Act.

Revision of the R&D Plan and Annual

Operational Plan

There has been no revision of the R&D
Plan during the reporting period to 30
June 2000. The Minister approved an
amendment to the 1999-2000 Annual
Operational Plan in August 1999 to
incorporate full program activity-based
reporting. The Corporation is presently
consulting with interested natural
resource management agencies and
individuals to revise the LWRRDC R&D
Plan for 2001-2006.
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PIERD ACT Object

Link to LWRRDC Mission and Objectives

A. Increasing the economic,
environmental or social
benefits to members of
primary industries and to
the community in general
by improving the
production, processing,
storage, transport or
marketing of the products
of primary industries

LWRRDOC states in its Mission Statement and objectives,
"to improve the long-term productive capacity, sustainable
use, management and conservation of Australia’s land,
water and vegetation resources". This is also demonstrated
by LWRRDC’s commitment to establish linkages with
commodity R&D groups. The R&D and Communication
objectives of our R&D Plan relate closely to environmental
and social benefits from improved production methods.

B. Achieving the sustainable
use and sustainable
management of natural
resources

This object constitutes LWRRDC core business and there is
a direct link with the LWRRDC mission and all three
objectives of our R&D Plan.

C. Making more effective use
of the resources and skills
of the community in
general and the scientific
community in particular

The R&D objective and strategies state explicitly that
LWRRDC will "involve all key groups in R&D programs"
and "target appropriate R&D funding" in the design,
funding and management of R&D activities. The strategy
to "provide leadership in national R&D" is a key aspect of
achieving object C of the Act. The communication objective
clearly states that the Corporation will "ensure relevance
and uptake of R&D results" to the community. Through
funding postgraduate scholarships and travelling
tellowships in identified areas of deficiency, the
Corporation will enhance R&D capacity and make more
eftective use of the skills of the community.

D. Improving accountability
for expenditure on R&D
activities in relation to
primary industries.

LWRRDC’s management objective states "LWRRDC will
evaluate and improve the efficiency, effectiveness, focus and
balance of its portfolio of land, water and vegetation

R&D". This objective provides a clear link to

accountability for expenditure, and hence to achieving
object D of the Act.
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Section 28 (1) (v) - (viii) PIERD Act
matters

The Corporation: has not commercially
exploited a patent or granted a license
under a patented invention; holds no
interests in a company; has not
undertaken any activities in relation to
the formation of a company; and has
had no significant acquisitions or
disposals of real property during the 12
months to 30 June 2000.

Corporate objectives

Goal

The Corporation’s goal is to direct and
manage a limited amount of public
funds to develop practical ways of
preventing and reversing resource
degradation. It is achieving this by
identifying the major forms of resource
degradation at the national level,
helping determine the crucial barriers
to sustainable use and management of
those resources, and finding ways to
harness the expertise and capabilities
of the research community to
overcome those barriers.

Broad objective

The PIERD Act requires the
Corporation to fund R&D relating to
primary industries, to increase the
economic, environmental or social
benefits to Australian primary industries
and the community, achieve the
sustainable use and management of
Australia’s natural resources, make
more effective use of existing research
skills in the scientific community and
improve the accountability of
expenditure upon R&D activities.
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Specific objectives

R&D Objective: To develop, fund and
manage R&D activities, where the
Corporation’s involvement in
leadership, design, funding and
management will significantly enhance
the sustainable use, productivity and
conservation of Australia’s land, water
and vegetation resources.

Communication Objective: To
initiate, fund and manage activities in
association with the Corporation’s R&D
portfolio that raise awareness of,
exchange information about, and
promote adoption of improved
sustainable use, management and
conservation of land, water and
vegetation resources.

Management Objective: To evaluate
and improve the efficiency,
effectiveness, focus and balance of
portfolio of land, water and vegetation
R&D.

R&D activities

The Corporation has a broad charter
and, during 1999-2000, it tackled a
wide range of natural resource issues.
To manage these issues effectively, the
Corporation developed a management
and reporting structure for its activities
that allows resource users, the wider
community and researchers to interact
with the Corporation and assess its
aims and performance. The structure
also provides a framework for
thorough assessment of issues and
identification of objectives and
priorities, enables efficient internal
management of the research funding
process, and supports development
and effective external management of
focused, integrated programs of R&D.
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As well as large, integrated programs
of research, referred to by LWRRDC as
‘commissioned programs’ and
described in detail in the relevant
sections of the chapter on Program
Management, the Corporation supports
a number of individual R&D projects.

Details on LWRRDC research projects

Details of all present LWRRDC-funded
projects are entered onto the publicly-
available online database, Australian
Rural Research in Progress (ARRIP).
ARRIP includes details such as project
title, principal investigator, objectives,
contact numbers and amounts of
funding provided.

These details (except for project
objectives and funding) are at
Appendix 3. LWRRDC also publishes
and annual Listing of LWRRDC-funded
R&D (current projects and final reports.
Copies will be available from the
Corporation office, and from the AFFA
Shopfront in Canberra, on freecall 1-
800-020-157 from January 2001.

In addition, the listing publication is
available as a searchable database at
<www.infoscan.com.au>, which also
hosts the Streamline, ARRIP and ABOA
databases. Streamline is Australia’s
natural resources bibliographic
database, and is supported by LWRRDC
and the Water Services Association of
Australia. ABOA is the Australian
Bibliography of Agriculture database.

Abstracts of all final reports received
by LWRRDC are entered onto
Streamline. Streamline can also be
accessed on CD-ROM. For further
information on Streamline, contact
Infoscan Pty Ltd on tel: (02) 6236 6267,

fax: (02) 6236 6440 and email:
<infoscan@acslink.aone.net.au>.

LWRRDC Board of Directors

Board structure (Section 16 and 131,

PIERD Act)

The Corporation was established with
nine Directors, whose task it is to
develop policy, review research
programs, evaluate the Corporation’s
performance and, where required,
create committees and working groups
to work on specific Corporation
activities, such as finance,
communication and commissioned
programs.

The Board comprises a Chairman and
a Government Director selected and
appointed by the Minister, six non-
executive Directors nominated by the
LWRRDC Selection Committee and
appointed by the Minister, and an
Executive Director appointed by the
LWRRDC Board. The Annual Report for
the Selection Committee is attached.

Board members are selected to reflect
a balance of expertise in appropriate
areas. They are not appointed as
representatives of the organisations or
sectors with which they are associated.

Terms of appointment

The Chairman and Directors (except
for the Government Director and
Executive Director) are appointed for a
term not exceeding three years, but are
eligible for re-appointment. The
Government Director holds office at
the Minister’s pleasure and the
Executive Director holds office at the
Board’s pleasure. The present
Executive Director has been appointed
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for a three year period to 31 January
2003.

The previous term of the Board ceased

at 30 June. The Minister agreed to
extend the appointment of the
Chairman for a further two years to
conclude at 30 June 2001.

Directors
Chairman — Alex Campbell*
(term 1 July 1999 to 30 June 2001)

‘Tillgaree’
NARRIKUP WA 6151

Alex Campbell has farming interests
which include sheep, cattle and farm
forestry. He is a member of the
National Land and Water Resources
Audit Advisory Committee; and both
the WA and Federal Greenhouse
Committees.

He is Chair of the WA Salinity Council
and is also a former General President
of the WA Farmers’ Federation and
Board member of Landcare Australia
Limited and Greening Australia.

Executive Director —Andrew
Campbell**

(term 31 January 2000 to 31 January
2003)

MSc (Wageningen), B. ForSc (Hons)
(Melb), Dip.For (Creswick).

GPO Box 2182
CANBERRA ACT 2601

Andrew Campbell is a fifth generation
farmer from western Victoria. He has
been managing the family farm with
the help of a neighbour since 1987,
now focused on an expanding farm
forestry enterprise.
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He managed the Potter Farmland Plan
project, and was Australia’s first
National Landcare Facilitator. His most
recent position was manager of the
Bushcare program under the Natural
Heritage Trust.

Government Director — Charles

Willcocks *

B. Rural Science (Hons) (UNE),
Diploma of Economic development
(University of Glasgow)

Agriculture, Fisheries and Forestry —
Australia

GPO Box 858

CANBERRA ACT 2601

Charles Willcocks is the Assistant
Secretary, Natural Landcare Policy
Branch, Department of Agriculture,
Fisheries and Forestry - Australia.

Jason Alexandra

(term 1 July 1999 to 30 June 2002)

Alexandra and Associates
16 Homestead Rd
Eltham, Victoria 3095

Jason Alexandra has more than 20
years experience in natural resource
management. He has commercial
experience in agriculture, horticulture,
forestry and consulting.

As a policy analyst and researcher he
has authored numerous publications on
NRM, environmental management,
agroforestry and water. He has been a
member of both the Murray-Darling
Basin Community Advisory Committee
and the National Board of Greening
Australia.
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Leith Boully

(term 1 July 1999 to 30 June 2002)
B. Rural Science (UNE); Postgraduate
Diploma of Business Studies (UNE);
CPAg

‘Kelso’
DIRRANBANDI QLD 4486

Leith Boully is a wool, beef and cotton
producer from Queensland. She is
Chairman of the Murray-Darling Basin
Community Advisory Committee, a
member of the Australian Landcare
Council and was previously a
Commissioner of the Australian
Heritage Commission.

Deputy Chairman — Warwick Watkins

(term 1 July 1999 to 30 June 2002)
AMP:ISMP (Harv.); Nat.Res. (UNE);
Dip.Sci.Agr. (UNE); HDA (Hons)

NSW Department of Information
Technology & Management

Level 19, Governor Macquarie Tower
1 Farrer Place

Sydney NSW 2000

Warwick Watkins is Director-General
of the NSW Department of Information
Technology and Management, which
also encompasses forestry policy and
structural adjustment, and the roles of
Valuer-General, Registrar-General and
Surveyor-General. He is a Director of
Landcare Australia and former Commi-
ssioner of Soil Conservation for NSW.

Stuart Bunn

(new term 1999-2002)

(BSc Hons and PhD, both in Zoology
at The University of Western Australia)

86 Garie Street
Wishart Qld 4122

Dr Bunn is Professor in Ecology and
Director of the Centre for Catchment
and In-Stream Research at Griffith
University, Brisbane. He has extensive
research experience on the ecology
and management of aquatic ecosystems
across tropical, temperate and arid
environments, and has published
widely in this field. Stuart serves on
several State Government advisory
committees and is currently a member
of the Scientific Committee for Water
Research for the International Council
of Science.

Sheila Donaldson

(term 1 July 1999 to 30 June 2002)
B. Rural Science (Hons) (UNE); CPAg

110 Piper Street
TAMWORTH NSW 2340

Sheila Donaldson has a background in
mixed farming in Northern NSW. She
has represented the community as a
member of State and national
committees on natural resource
management, including the MDBC
Community Advisory Council and the
Australian Landcare Council. She is a
consultant specialising in catchment,
property and strategic planning; and
review of resource management.

Mike Logan

(term 1 July 1999 to 30 June 2002)

‘Oakville’
NARRABRI NSW 2390

Mike Logan is a cotton, cereal and beef
producer from Narrabri, NSW. He has
achieved ISO 14000 - Environmental
Management Systems accreditation for
his farming operations, the first farm in
the world to do so.
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* Appointment by the Parliamentary
Secretary to the Minister, not part of
the Selection Committee process.

** Appointed by the Corporation.
Committees

From its establishment, the Corporation
set up committees to deal with the
matters affecting the Board. In
1999-2000, the committees were:

¢ Audit Committee, comprising four
Directors and the Corporation’s
Business Manager, which was
established to monitor the financial

systems, operations and accounts of
the Corporation.

Finance Committee, comprising
two Directors, the Business Manager
and the Executive Director, which
was established to consider financial
matters affecting the Corporation
and to make appropriate
recommendations to the Board.

Communication Committee,
comprising three Directors, the
Executive Director and the
Communication Manager, which was
established to develop a
communication strategy for the

Directors’ committee membership and attendance at meetings

Committees

Director Board Audit Finance Commu-

Meetings nication
Number of Meetings Held 4 5 4 5
Alex Campbelll + 1 N/A N/A
Phil Price? 2 N/A 2 N/A
Charles Willcocks 4 5 N/A N/A
Jason Alexandrad 4 5 N/A N/A
Leith Boully4 4 4 N/A 5
Warwick Watkinsd 4 N/A 4 N/A
Andrew Campbell© 2 N/A 2 1
Sheila Donaldson 4 4 N/A 5
Mike Logan 4 N/A 4 N/A
Stuart Bunn 4 N/A N/A 4

NOTES

1. Alex Campbell retired from the Audit
Committee after its first meeting in
1999-2000.

2. Phil Price resigned as LWRRDC
Executive Director in January 2000.

3. Chair of Audit Committee
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Chair of Communication Committee
Chair of Finance Committee

Andrew Campbell commenced as the
LWRRDC Executive Director in
February 2000.

N/A means that Directors are not
members of the specified Committee.
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Corporation and to ensure its longer-  The following codes are used:

term implementation. Access C: Documents customarily made

In addition, the Corporation has available.

established other committees as Access D: Documents not customarily
made available due to privacy

or commercial-in-confidence
reasons.

required to assist in the management of
specific R&D programs.

Freedom of Information FOI statistics

As a Commonwealth statutory
authority, the Corporation is subject to
the Freedom of Information Act 1982. Internal review received Nil

FOI Requests received Nil

Categories of documents Administrative Appeals Tribunal

Documents relating to research and appeals Nil
development activities funded by the
Corporation are held at the office in
Canberra. They include:

Facilities & procedures for Freedom of
Information (FOI) access

Members of the public can access and

Category Nature Access examine documents at the
Code Corporation’s office in Canberra by
contacting the Business Manager on
Annual Operational  Files D (02) 6257 3379. Office hours are
Plan Monday to Friday between 8.30 am
Annual Report Files D and 5.00 pm. Access to the documents
incurs a fee as prescribed under the
Publications C Freedom of Information Act.
Applications and Files and D This statement is correct to 30 June
Agreements forms 2000

Financial and project Files & elec- D  Year 2000 compliance

administration tronic data ]
The Corporation took all reasonable

Publications C steps to mitigate the potential losses
and expenses associated with the Year
2000 problem for electronic equipment
and software. There were no

Information relating  Files
to commercialisation

of R&D
reportable losses or damages to
R&D Plan Files D LWRRDC arising from Year 2000
problem.
Publications
R&D reports & Files D

Occasional Papers
Publications C

Staff administration Files
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Compliance with Ministerial
Directions and General Policies
of Government

. Notification

Neither the Responsible Minister nor
other Ministers have notified the
Corporation of a Ministerial direction
either:

(1) during the financial year; or

(i) since the end of the financial
year; or

(iii) continuing from previous years
(except for the Corporation’s
commitment to the Government’s
ESD initiative, see p. 26; and
LWRRDC'’s energy use (see p. 20).

. Government priorities for rural
research

The Government has indicated its
ongoing financial commitment to R&D
and recognition that the system of rural
research and development corporations
plays a critical role in taking science
into the paddock. In December 1999,
the Minister wrote to all RDCs outlining
the Government’s priorities for rural
research to increase the
competitiveness of Australia’s rural
industries. The Corporation’s response
against each of the seven priority areas
is set forth below.

Sustainable natural resource

management (NRM)

The Corporation’s core business relates
to protecting and enhancing the natural
resource base that underpins rural
Australia. Work ranges from developing
a better understanding of the key
processes that drive Australian
ecosystems, to the effective uptake of
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improved management through
industry best practice guidelines.
LWRRDC works with the other R&D
Corporations to ensure a coordinated
R&D effort for NRM across each of the
commodity industries.

Whole-of-industry approach

The Corporation ensures a whole-of-
industry approach in all its
collaborative activities with RDCs, such
as incorporating ecological
sustainability into the PROGRAZE
farming systems package. The National
Dryland Salinity Program has
collaborative support with State
resource management agencies, GRDC,
RIRDC, MDBC and AFFA. This Program
will develop a framework for
appropriate resource allocation by
governments and resource managers in
managing dryland salinity. A whole-of-
industry approach is required in
managing this important national issue.

Biotechnology

The Corporation has worked with
other R&D Corporations, to review the
potential impact of biotechnology on
the natural resource base.

Increase in trade and market access

LWRRDC R&D programs, in association
with programs of the other RDCs, are
helping landholders to diversify and
produce new and improved high-value
products (for example agroforestry
products and productive use of saline
lands) which satisfy the needs of both
environmental sustainability and the
domestic and export markets.

LWRRDC is also supporting the
development of increased processing
and value adding, through work into
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the management and re-use of wastes
from rural industries. Work on farming
systems incorporates opportunities for
new rural industries based on
agroforestry and higher-value crops
that are more suitable to the Australian
environment.

Clean and green

The emergence of ‘clean and green’
marketing, and the threat of non-tariff
trade barriers being imposed on
Australia’s exports, make LWRRDC’s
research vital in winning and
maintaining overseas markets and in
increasing farm productivity. Work
funded by the Corporation is
developing improved methods of
resource management that are taken
up by rural industries. It also provides
a quantitative base for Australian
industries to demonstrate their
credentials in sound environmental
management.

Rural industries are direct partners in
many LWRRDC programs, thereby
promoting a whole-of-industry
approach that brings productivity and
sustainability together. LWRRDC was
also instrumental in developing a
management system for pesticide use
in the cotton industry by collaborating
with a range of parties who have direct
links to the cotton industry.

Food safety for consumers

LWRRDC has minimal, direct R&D
responsibility for food safety. However,
the Corporation cooperates with the
commodity-based R&D Corporations,
which have this direct food safety
responsibility, to ensure food is
sustainably produced through effective
management of natural resources.

Improving our buman resources

The Corporation is looking to expand
the successful capacity-building
program based on postgraduate
scholarships, travelling fellowships and
visiting fellowships. The Board has
agreed to add a new category of
community fellowships, directed to
assist community members who have
been involved in interesting or unusual
activities in natural resource
management, to take ‘time out’ over
several months to write up their
experience to draw out the lessons for
a wider audience.

Postgraduate scholarships continue to
be directed to areas where research
capacity requires expansion. The
Corporation assists researchers within
its programs to upgrade their skills by
providing joint support, with research
organisations, for attendance at training
workshops and courses. LWRRDC also
provides a number of annual visiting
and travelling fellowships to boost
Australia’s research capacity in areas of
identified need. The Social and
Institutional Research Program
contributes to understanding the
uptake and adoption of sustainable
management practices.

c. Payments made to Representative

Organisations

The Corporation expended about
$20,000 during the reporting period for
payments related to consultation with
LWRRDC’s Representative
Organisations.
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d. Ecologically Sustainable Development

Program statement

Sustainable use and management of
natural resources is the cornerstone of
the Corporation’s mission and the
purpose of its policies and programs.
As such, the Corporation has a major
role in achieving the aims of the
National ESD Program, developed
during 1991-92. LIWRRDC requires that
‘sustainability’ (both economic and
ecological) of the natural resource is
the over-riding objective when
researchers and others are designing
R&D projects and programs.

. Energy Efficiency statement

The Corporation supports the enhanced
Energy Management Program
announced by the Commonwealth
Government in October 1990 and the
energy management guidelines
announced in the Prime Minister’s
Environment Statement in December
1992. The guidelines call for improved
energy efficiency in relation to vehicles,
equipment and building design. The
Corporation leases offices as part of a
large office complex and does not own
large, energy-consuming equipment or
commercial vehicles.

. Management of Frequent Flyer Points

The Corporation’s finance policy states
that frequent flyer points accumulated
by staff and directors on LWRRDC
business must only be redeemed for
the benefit of the Corporation. At the
end of each year, staff and directors are
asked to identify FFP earned on
Corporation business during the
preceding year, and how they have
used or will use these points.
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g. Fraud control policy of the

Commonwealth

The Corporation has in place a Fraud
Control Plan that is in accordance with
the Fraud Control Policy of the
Commonwealth and the Corporation’s
risk management program.

h. Industrial Democracy and Equal

Employment Opportunity

The Corporation’s terms and conditions
of employment promote a work
environment free from discrimination
in employment matters, ensuring
application of the principles of merit
and equity. The Corporation also
promotes the principles of industrial
democracy and a participative work
place.

i. Legislation/regulations impacting on

business

LWRRDC is required to comply with
the Government’s requirements for
regulatory best practice arrangements
when proposing new regulation or
amending existing regulation which
impacts on business. LWRRDC has not
been involved in any regulatory
proposals during the reporting period.

Compliance with Other Legislative
Requirements

PIERD Act 1989, CAC Act 1997 and
Auditor-General Act 1997

The Corporation has demonstrated
compliance with the above legislation
through the completion of a
Compliance Index. The Corporation’s
legal advisers and Audit Committee
have reviewed this checklist.
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The Corporation has comprehensive
insurance cover with the
Commonwealth Insurer, COMCOVER,
for its Directors and Officers. In
accordance with the contract of
insurance with COMCOVER, the
Corporation is prohibited from
disclosing details of insurance, as
required under Division 3 Section 16 of
the CAC Orders for the Report of
Operations.

Reviews

There were no judicial decisions or
decisions of administrative tribunals
during the reporting period that have
had or may have a significant impact
on the Corporation’s operations.

There were no reports from a
Parliamentary Committee or the
Commonwealth Ombudsman regarding
the operations of the Corporation.

Significant Events

The Corporation did not notify the
Minister of any significant events
during 1999-2000.

Occupational Health and Safety
(Commonwealth Employment) Act
1991

The Corporation has complied with the
requirements in this legislation. The
Corporation has in place an
occupational health and safety policy
as part of the terms and conditions of
employment. During the year, a
detailed workplace assessment was
undertaken to ensure that each staff
member has an effective work
environment. There were no accidents
and injuries during the year that
resulted in significant leave by staff.

Administrative Decisions (Judicial
Review) Act 1977

There were no administrative appeals
during the reporting period.

Archives Act

The Corporation has complied with the
requirements of the Archives Act.

Goods and Services Tax

The Corporation has effectively met the
compliance and operational
requirements of the Goods and
Services Tax on its introduction from 1
July 2000.

Political Broadcasting and Political
Disclosures Act 1991 (Section 20

The Corporation expended about
$38,000 during the reporting period
towards direct mail organisations
(excluding postage costs).

Page 27



LWRRDC Annual Report 1999-2000

Report of LIWRRDC Selection Committee

The Land and Water Resources Research and Development Corporation Selection
Committee was formally abolished in July 1999, pursuant to section 129 of the
Primary Industries and Energy Research and Development Act 1989. The Selection
Committee was abolished after it had completed the task of nominating to the
Minister, persons for appointment as new Directors of the Corporation for a three
year term, from 1999-2002.

The Selection Committee was not formally recalled during 1999-2000 financial year,
and as such, no Annual Report was submitted to the Minister.

It is currently not anticipated that the Selection Committee will be established during
2000-2001.

ggiﬁ Dadckffe

Dr John C Radcliffe

Presiding Member
Land and Water Resources Research and Development Corporation
Selection Committee

13 July 2000
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Organisation structure

Location of office

The LWRRDC office is at the second
floor, UNISYS Building, 91
Northbourne Avenue, Turner ACT
2612. The postal address is GPO Box
2182, Canberra ACT 2601. Contact
numbers are:

Tel: (02) 6257 3379
Fax: (02) 6257 3420

E-Mail: public@lwrrdc.gov.au

WebSite: <www.lwrrdc.gov.au>

Structure

LWRRDC’s organisation structure is
shown in the chart presented on the
following page.

Service charter

The Corporation has developed a
service charter in line with the quality
management system and as a basis for
promoting greater stakeholder focus.
The Corporation achieved ISO 9002
Quality Assurance Accreditation in
1996. The quality policy manual details

the following service charter principles:

a. the Corporation shall verify that the
requirements of stakeholders are
identified and satisfied in a
competent and professional manner;

b. LWRRDC products and processes
shall be reviewed and aligned to
reflect the needs of its stakeholders
— this is achieved through close
consultation and feedback with our
key stakeholders; and

¢. any variances to stakeholder
requirements shall be dealt with in a
timely manner, in accordance with
the quality system.

During the year, the Corporation
demonstrated effective conformance to
these principles through ongoing ISO
accreditation and positive feedback
from a stakeholder survey.

Executive and operating staff

Corporation staff carry out the day-to-
day work involved in establishing R&D
programs and in calling for, assessing,
developing, implementing, supporting
and reviewing funding applications.
Staff are employed on terms and
conditions determined by the
Corporation. During 1999-2000, 16 full-
time staff and four part-time officers
were employed. An additional 12 full-
time staff were employed as part of the
Audit Management Unit.

Most executive and staff positions
within LWRRDC have been
restructured, effective from July 2000.
This restructuring is reflected in the list
of positions and responsible officers
shown on page 31.
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Figure 1. LWRRDC Organisational Structure (as at 30 June 2000)

Parliament
Minister
- Representative Organisations
- Stakeholders

Natural Heritage

BOARD OF DIRECTORS

Board Committees and
R&D Program Management

Committees

|

LWRRDC
Executive Director

Ministerial Board

Audit Advisory Council

National Land & Water
Resources Audit
Executive Director

Program Manager

Program Manager

Business Manager

Communication

Water & Irrigation Land Manager
Executive Officer Communication

Finance & Administration Ofﬁcers'
and Quality Manager ons fuII-t.lme
One part-time

Executive Assistants

Administrative

Four full-time
One part-time

Assistant

Finance
Officer
One part-time

Executive
Assistant

Communication
Officer

Technical Manager

Methods

Technical Manager

Ecology

Technical Manager
Data

Project Officers
Methods
Two full-time
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Executive staff (effective 2000-2001)

Executive Director

Integration Manager

Science Manager
Communication Manager
Business Manager
Communication Officer
Communication Officer
Communication Assistant
Systems Controller

Business Services Officer (acting)
Financial Controller (part-time)

Finance Officer (part-time)

Program Officer (Rivers)

Program Ofticer (Vegetation)

Program Officer (Sustainable Industries)
Executive Officer R&D (acting)

Executive Assistant (acting)

National Land and Water Resources Audit

Executive Director
Technical Director

Technical Manager, Data
Technical Manager — Ecology
Information Specialist
Project Manager

Business Manager

Communication Officer (position closed)
Project Officer — Methods (position closed)

Andrew Campbell
Richard Price
Nick Schofield
Christine Ellis
Sandy Lolicato
Glenn Conroy
Joy Sutton

Betsy Vucetic
Kerri Morson
Jenny Nitschke
Rebecca Barnes
Bridget Agerbeek
Maxine Nichols (resigned)
Bobbie Heath
Gill Whiting
Christine Louis
Melanie King
Joanne Barbaro

Andrea Schuele (resigned)

Colin Creighton
Warwick McDonald
Stewart Noble

Paul Shelley (resigned)
Jim Tait

Ian Cresswell (resigned)
Maria Cofinas

Heping Zuo (resigned)
Rochelle Lawson

Sylvia Graham

Janice Oliver (resigned)
Robert Scott (resigned)
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Climate Variability in Agriculture R&D
Program

National Dryland Salinity Program

National Rivers Consortium

Riparian Lands

National Eutrophication Management
Program

National Program for Irrigation R&D
National Groundwater R&D Program
National River Health R&D Program

R&D for Environmental Management of
Military Lands Program

Sustainable Grazing Systems R&D Program
North Australian Program of R&D

National Remnant Vegetation R&D
Program

Joint Venture Agroforestry R&D Program
National Wetlands R&D Program

Redesigning Agriculture for Australian
Landscapes R&D Program

Social and Institutional Research Program
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Program Coordinators (external, part-time consultants)

Barry White

Nicholas Newland
Phil Price
Brendan Edgar
Siwan Lovett
Richard Davis

Brett Tucker
Graham Allison
Peter Davies
John Mclvor

Warren Mason
Judy Lambert

Jann Williams

Ros Prinsley
Bill Williams
David Clarke

Ken Moore



Summary of
Achievements

R&D Investment

Objective

WRRDC'’s objective is to

develop, fund and manage

R&D activities where the
Corporation’s involvement in
leadership, design, funding and
management will significantly
enhance the sustainable use,
productivity and conservation of
Australia’s land, water and
vegetation resources.

Achievements and outcomes

This information is provided for
individual programs in the next
chapter.

Performance information

The following performance indicators
for R&D Investment were identified in
LWRRDC’s 1999-2000 Operational Plan:

a. At least 80% of the LWRRDC budget

is committed to programs and
projects that have joint funding and
close involvement from
industrylresource agency partners.

With $20.1 M — 84% of LWRRDC'’s
expenditure of $23.9 M — directed to
jointly-funded projects and programs,
this target was achieved during the
year. The total value of partnership
contributions to LWRRDC programs
and projects in 1999-2000 was $37.9 M
(159% of LWRRDC expenditure). This
included:

¢ $12.2 M as cash and an additional
$25.7 M as in-kind support by third
parties and funded research
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organisations. This compares with
$37 M (130% of LWRRDC’s budgeted
expenditure) in 1998-99.

Close involvement with industry and
resource agency partners was
achieved within the range of
commissioned R&D programs,
including:

— partnerships with Meat and
Livestock Australia in the
Sustainable Grazing Systems R&D
Program, with the Rural Industries
R&D Corporation and the Forest
and Wood Products R&D
Corporation in the Joint Venture
Agroforestry Program, and with
the Grains R&D Corporation in
the Environmental Management
Systems Program;

— National Dryland Salinity Program,
involving the Grains R&D
Corporation and the Rural
Industries R&D Corporation; and

— Climate Variability in Agriculture
R&D Program, involving the
Grains, Rural Industries, Sugar and
Dairy R&D Corporations.

b. Analysis of random stratified samples

of LWRRDC-funded R&D shows that
mean benefits exceed costs by a
ratio of at least 5:1.

The target was achieved. The
Corporation undertook a synthesis of
prior life of project evaluations which
showed that the average benefit to cost
ratio for 29 randomly selected projects
was 17:1, well above the target of 5:1.
This indicates that LWRRDC is
achieving a good return on investment
in natural resources R&D.

LWRRDC organised a workshop in
December 1999 with a range of
LWRRDC'’s key stakeholders to discuss
the return on investment in natural
resources R&D and implications for
future evaluation. There was high
acceptance of the framework for future
life of project evaluations.

The chart below shows the record of
achievement on objectives (a) and (b)
for the past four years. Estimates of the
projected accomplishment in the
current year are also shown.

80
% of ROI
budget —
60 15
40 —— - — 10
20 I B S
0 — 0

199697 1997-98

1998-99

1999-00 2000-01

B % of budget committed to joint funding (Target — 80%)
0 Mean Return on Investment (Target — 5:1)
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c. Impact analysis of completed

LWRRDC programs or projects shows
that results are being implemented
and public benefits achieved in
meeting Ecologically Sustainable
Development (ESD) principles.

Three R&D Programs were formally
reviewed during the year:

¢ the National Eutrophication
Management Program (NEMP);

¢ the Rehabilitation and Management
of Riparian Lands Program; and

¢ the National Groundwater R&D
Program.

The review of NEMP concluded that,
with one year remaining, it had already
created some significant shifts in
thinking and developed practical tools
and guidelines for water and land
managers. NEMP’s impact on the
knowledge base included better
understanding of:

¢ the importance of nitrogen (in
addition to phosphorus) and the
light regime in controlling algal
growth in inland rivers; and

¢ the relative importance of different
phosphorus transport pathways in
different landscapes including
subsoil movement and the higher
than expected bioavailability of
phosphorus from dryland sources
relative to sewage treatment plant
sources.

NEMP has produced a range of
influential information for managers
including:

¢ guidelines for managing reservoirs
and their catchments to minimise the
potential for algal blooms;

¢ a national manual on algal sampling
protocols;

¢ a land management geomorphic
assessment technique and guidelines
for sediment, nutrient and fertiliser
control;

¢ flow management techniques for
algal control in river pools and
barrages; and

¢ iron strip and fluorescence
equipment for on-site measurement
of phosphorus bioavailability and
detecting limiting nutrients.

The NEMP review noted the very high
quality of the science conducted. Many
results are still emerging in the final
year of the Program. Further
investment will be required to
maximise uptake of the new
management guidelines and tools
developed.

The Riparian Lands R&D Program
review found that it had laid excellent
foundations for the future in terms of
the science conducted and
communication tools developed. The
Program has raised the profile of
riparian zone management to the point
where Australia is on the brink of
achieving major improvements in
riparian zone and stream condition.

The economic benefits captured to
date by the Riparian Program (now
managed by LWRRDC in conjunction
with the new National Rivers
Consortium) were considered as
minimal, since changes in riparian land
management are only just starting to be
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adopted. There are, however, large
potential benefits to be captured in the
future if there is increased adoption of
the research findings.

The riparian research conducted was
considered to be of exceptional quality
and rigour, with some key findings
concerning:

¢ the role of nitrogen in limiting in-
stream growth,;

¢ the positive role trees play in
stabilising stream banks;

¢ the role of shade in controlling the
growth of nuisance aquatic plants;

¢ the inability of aquatic organisms to
utilise carbon derived from C4 plants
— the C classification of plants relates
to the different photosynthetic
pathways plants use to fix organic
carbon;

¢ the role of grass buffer strips in
trapping sediment; and

¢ the value of demonstration and
evaluation sites in raising awareness
and motivating landholders to
implement sustainable riparian
management practices.

The Riparian Program has developed a
solid base of high quality information
products including:

¢ national riparian management tech-
nical guidelines, $25 plus postage/
handling from the AFFA Shopfront
on freecall 1-800-020157; and

¢ a Rehabilitation Manual for
Australian Streams (Volumes One
and Two), free on-line at
<www.lwrrdc.gov.au/disclaimersrm.
htm> or for $25 plus postage/
handling from the AFFA Shopfront.
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Although there is some evidence of
improved awareness and adoption of
improved riparian practices, the
proportion of riparian lands managed
appropriately remains low.
Consequently, LWRRDC has approved
funding for a second phase of the
Riparian Program to focus more
strongly on adoption issues. This will
be achieved through analysing:

¢ key drivers of adoption;

¢ costs and benefits and cost-sharing
frameworks; and

¢ policy and legislative improvements.

The mid-term review of the National
Groundwater R&D Program found that
it has had a big impact on
groundwater management initiatives at
the State agency level. This included
uptake of groundwater vulnerability
mapping and a strong push for
information and research on
groundwater-dependent ecosystems
and fractured rock aquifers.

The groundwater review concluded
that the Program has been successful
in achieving its objectives to date and
remained focused on the highest
priority groundwater areas of diffuse-
source pollution, groundwater
ecosystems and groundwater
allocation. Whilst more work is
required in communication, it was
found that all managers, policy makers
and researchers were aware of the
Program and that the profile of
groundwater R&D had been raised.

The key stakeholders believed that
LWRRDC has the national focus and
organisational structure to continue to
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enhance applied research in the
groundwater area.

Risks and specific opportunities

Relationships
Communication

Goals and strategies

LWRRDC’s communication objective is
to initiate, fund and manage
communication in association with its
R&D portfolio in a way that raises
awareness of, exchanges information
about, and promotes adoption of
improved practices for the sustainable
use, management and conservation of
land, water and vegetation resources.

The communication strategies from the
LWRRDC 1996-2001 R&D Plan (in the

process of revision for 2001-20006) are

to:

¢ raise community awareness of land,
water and vegetation R&D issues;

¢ ensure relevance and uptake of
research results;

¢ raise awareness of LWRRDC
activities among stakeholders, clients
and the general public; and

& commercialise results of LWRRDC
funded R&D where appropriate.

The strategies in a new LWRRDC
Communication Implementation Plan,
progressively being adopted from 2000
onwards, target outcomes in:

¢ Relationships.
¢ Adoption.
¢ Promotion.
¢ Education.
¢ Evaluation.

¢ Management.

The development of a broadly strategic
approach in identifying the range of
important organisations and key
players has enabled LWRRDC to be
open to opportunities as NRM issues
come to public prominence.
Conferences and other meetings
provide an opportunity for LWRRDC to
discuss central NRM issues with
involved key players. Such liaison also
helps to ensure that LWRRDC
directions and R&D findings are
recognised and used in developing
policies and programs.

Adoption

LWRRDC’s leveraged model of
distribution of R&D information
involves working through
State/Territory agencies, consultants,
other research funders and providers,
and community group facilitators and
coordinators.

Promotion

Publishing, both printed and electronic,
continues to be a key communication
strategy for LWRRDC. Increasingly,
LWRRDC has placed a stronger focus
on meeting the changing information
needs of its research results end users,
including both those involved in
natural resource management on the
ground and at policy levels. This trend
will continue to categorise the
Corporation’s approach.

Education

LWRRDC’s role in education in the past
has been relatively small (investing
some $4.5 M over eight years in more
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than 60 postgraduate scholarships). This
is an area of expansion for the
Corporation, and in 1999-2000
LWRRDC increased from four to six the
number of postgraduate scholarships to
be awarded each year.

LWRRDC postgraduate scholarships are
designed to train the next generation of
R&D providers and natural resource
managers (see the Postgraduate Update
article in the LWRRDC Intersect
newsletter Issue 21, February 2000).

Evaluation

LWRRDC’s commissioned research
programs are all independently
responsible for program and project
level communication. There has been a
considerable range in the extent to
which individual programs plan for
communication. The Communication
team continues to provide support to
programs, in monitoring communication
effectiveness and risk management.

Management

LWRRDC has accorded a higher priority
to communication activities, with the
Board decision made in 1999-2000 to
substantially increase communication
resources from 2000-2001.

Responsibility for communication
implementation rests with everyone in
the Corporation, to a greater or lesser
extent. As such, there is a requirement
for discussion and training to ensure all
Corporation personnel are familiar with
their responsibilities and contribute
towards implementation of the
LWRRDC communication strategy.
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Achievements and outcomes

As the Corporation starts its 10t year
of operation, and an increasing number
of R&D projects mature to produce an
increasing volume of R&D results, the
number of communication products —
such as publications — on offer to
stakeholders also grows. The LWRRDC
publications produced during 1999—
2000 are listed in Appendix 1 (pp.
141-146.)

This same trend in the growing supply
and demand for information to
improve the management of Australia’s
land, water and vegetation resources is
reflected in the expanding usage of the
LWRRDC WebSite on the Internet.
Automated figures on usage of the
LWRRDC www site are at
<www.lwrrdc.gov.au/usage/wusage>.

Selected LWRRDC publications are
available to be downloaded from the
LWRRDC WebSite. These On-Line
publications include:

& Listing of LIWRRDC-funded R&GD
Current Projects and Final Reports;

& Stakebolders Report 1999,
¢ 71999-2000 LWRRDC Annual Report,

& Impact of Research series of
Occasional Papers,

® Greenhouse, carbon trading and
land management,

& Issues in Natural Resource
Management — data sheets,

& Cost of Algal Blooms; a
Phytoplankton Methods Manual for
Australian Freshwaters;
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* Riverine and Wetland Salinity
Impacts — assessment of RED needs,
and

¢ Self-Help Evaluation Framework for
Integrated Catchment Management.

Researchers and other stakeholders can
also link directly to Australia’s natural
resources bibliographic database,
Streamline, from the LWRRDC WebSite
<www.infoscan.com.au>. At the
WebSite, people can access Streamline
as well as the Australian Bibliography
on Agriculture (ABOA) and Australian
Rural Research in Progress (ARRIP)
databases, which are supported by
LWRRDC and other agencies.

The following performance indicators
for Communication were identified in
LWRRDC’s 1999-2000 Operational Plan:

a. Communication strategies developed
and being implemented for 80% or
more of R&D programs receiving
LWRRDC funds.

Each of the R&D Programs receiving
LWRRDC funds has a communication
strategy in progress, at a program
and/or an R&D project level. These
strategies are discussed in each
Program’s Communication section,
under Program Management.

b. At least 10% increase each financial

year in the number of requests for
LWRRDC newsletters, publications or
other information products.

Following a rationalisation of the
LWRRDC mailing list, only requests for
specific LWRRDC information are now
received by people at their correct
address. As a consequence, the number
of listings for LWRRDC information on
the database actually decreased 5.4% to
17,031, from 18,006 at 30 June 1999.

For example, the circulation of the
CLIMAG newsletter for the Climate Varia-
bility in Agriculture Program, decreased
by 1,277 during May/June 2000. This
was due to the improved targeting of
information to key people. As a result,
savings are achieved through not
sending copies to people not requesting
or requiring the information.

The slowing in the growth of requests
for LWRRDC information (23% in
1997-98; and 18% in 1998-99), and the
5.4% drop in 1999-2000, may reflect that
LWRRDC is making improved use of
electronic communication (eg. the
Corporation’s site at www.Iwrrdc.gov.au)
to distribute its R&D information.

The chart below shows the history of
requests for LWRRDC publications from
mid-1995 to the present.
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In addition, LWRRDC publications from
previous years continue to prove
popular. For example, the series of
Riparian Management Issues Sheets
(first published in 1996-97) have gone
to their third reprint to meet the
demand from all States for this practical
information covering:

1. Managing Riparian Lands.

2. Riparian Management for
Streambank Stability.

3. Riparian Management for Water
Quality.

4. River Ecosystems.

5. Land-Based Ecosystems.

6. Managing Stock in Riparian Land.

7. Snag Management.

Copies of these Riparian Management
Issues Sheets are also available on-line
at <www.rivers.gov.au>, as well as
free-of-charge from the AFFA Shopfront
on freecall 1-800-020 157. For details
on LWRRDC publications see Appendix
1 — List of Publications. A full list of
LWRRDC publications, organised under
either corporate or commissioned R&D
program categories, is also available
under Publications at our WebSite
<www.lwrrdc.gov.au>,

. Key research results from LWRRDC
projects publicised in appropriate
ways within six months of receipt.

During 1999-2000, each of the 119
final reports received for
communications assistance was, within
six months of receipt, abstracted on the
Streamline database and added to the
collection at the AFFA Library. Free
photocopies of all LWRRDC final
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reports are available through the AFFA
Library by phoning (02) 6272 2143.

Australia’s natural resources database
Streamline, which is supported by
LWRRDC, is available as a searchable
database at <www.infoscan.com.au>
on the Internet, linked to the LWRRDC
WebSite at <www.lwrrdc.gov.au>.
There are currently more than 46,259
records on the database (up from
43,750 in 1998-99), including details of
every final report received by the
Corporation.

In addition, selected final reports
received additional communications
assistance, eg. publication as an
LWRRDC Occasional Paper (see
Appendix 1) or mass media publicity
as required.

Analysis of Performance

LWRRDC’s performance is measured
against performance indicators which
indicate our outputs in the following
areas: WebSite hits; number of
publications; increase in requests for
publications; and research results
publicised in an appropriate way.

Future directions

The LWRRDC Communication
Implementation Plan for 2000-2001 has
the mission to establish a new
benchmark in Australian science
communication through translation of
the Corporation’s R&D outcomes into
value-added and integrated services
and products. The ultimate goal is to
promote, inform and encourage the
implementation of sustainable NRM
practices across Australia. Much of the
emphasis over the next year will be
laying out the foundations for the
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LWRRDC 2001-2006 R&D Plan.
Particular focus will be on:

¢ Negotiating service agreements
between LWRRDC programs and the
communications team to avoid
duplication of effort; to present the
most coherent and professional
picture possible; and to integrate
communication products across R&D
programs.

¢ Developing protocols at a project
and program level for identifying
key potential findings/policy
implications/end users as early as
possible, and weaving those into
Cross-program communication
activities.

¢ Developing better indicators for
tracking the influence of LWRRDC-
funded R&D.

¢ Developing a system for identifying
and extracting the ‘gems’ (ie. key
research findings) from LWRRDC'’s
R&D portfolio over the last decade,
and in future years, and adding

value through putting the ‘gems’ in a

practical perspective for easier
adoption.

¢ Exploring ways to ensure that data
and information products generated
through LWRRDC-funded R&D are
managed consistent with the
protocols developed by the National
Land and Water Resources Audit.

¢ Improving linkages among Program
Coordinators and between Program
Coordinators and the Corporation,
not just within the technical confines
of R&D programs and processing
milestone reports, but more

corporately in contributing to
LWRRDC'’s strategic direction.

¢ Working with all other RDCs to
address the issue of how best the
commodity RDCs can meet
government and community NRM
expectations.

The LWRRDC Communication Team is
also responsible for internal
communications. Over the coming
year, the focus will be on developing
and implementing a new performance
appraisal system. This system will be
based on multi-source feedback, and
linking incentive bonuses to the
achievement of individual and team
goals.

Management

Goals and strategies

LWRRDC has as its objective to
evaluate and improve the efficiency,
effectiveness, focus and balance of its
portfolio of land, water and vegetation
R&D.

Achievements and outcomes

The Corporation is continuing to
review the performance of funded
R&D activities, to ensure that they are
meeting their contractual outputs and
outcomes. The Corporation is also
implementing an improved information
technology strategy to enhance internal
management and administration of
R&D programs and activities.

Analysis of performance

The following performance indicators
for Management were identified in
LWRRDC’s 1999-2000 Operational Plan:
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a. Less than 5% of LWRRDC projects

fail to meet their objectives without
acceptable reasons.

The target was not achieved. During
1999-2000, 37 out of 332 projects
(11%) failed to meet contractual
requirements at the specified date in
the agreement (1998-99; 2%); ie. either
the project was terminated (4) or there
was an outstanding report without
adequate explanation at 30 June (33).
This increase from last year reflects
tardy reporting, rather than failure to
achieve contracted R&D objectives. The
Corporation has tightened its policy on
following up outstanding reports,
including withholding payments and
advising researchers that reporting
performance of R&D providers will be
reported in future Annual Reports of
the Corporation.

The R&D objectives were achieved for
all projects that had submitted final
reports during the period. During
2000-2001, the Corporation will
implement a further enhanced process
of follow-ups as part of the
development of an upgraded project
management system.

. The Corporation’s administration
expenses are kept at less than 7% of
total expenditure.

The target was not met. The ratio of
administration expenditure to total
expenditure during 1999-2000 was
8.2%. This amounted to $1.3 M in
administration expenditure, out of a
total expenditure of $15.6 M (excluding
expenditure under the National Land
and Water Resources Audit).

The higher level of administration
expenditure this year, in comparison to
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last year, reflects the increased costs
due the introduction of the GST and
additional staff costs associated with
the development and implementation
of a new strategic plan, an enhanced
communication effort, the development
of a new Project Management System,
and greater emphasis on integration of
effort across R&D programs. The
LWRRDC Board has agreed that the
target for administrative expenses
should be a rolling average of 7% over
a three-year cycle, and is looking to an
increase in the revenue base to bring
administrative expenses into line with
this target.

The Corporation has in place systems
and procedures to effectively manage
the introduction of the Goods and
Services Tax (GST) from 1 July 2000.
The key issues addressed included
transitional contracts, effective financial
systems and procedures. All the
recommendations arising from an
internal audit report have been
implemented in full.

During 2000-2001, it is anticipated that
administration expenditure will be
maintained at around 7% of the total
budgeted expenditure.

The chart opposite shows the Corpo-
ration’s performance over the past four
years in relation to objectives (a) and
(b). Estimated performance levels for
the year 2000-2001 are also shown.

Future directions

The current management strategies for
the Corporation in the 1996-2001 R&D
Plan are:

a. monitor R&D activities and assess
outcomes;
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b. develop an evaluation strategy to
review LWRRDC programs and their
effectiveness;

c. develop and revise R&D and Annual
Operational Plans;

d. enhance R&D capacity as required;
and

e. improve LWRRDC administration of
R&D programs.

The Corporation, in its own
administrative processes, will further
develop the systems approach to R&D
investment. The Corporation achieved
international standard accreditation
(ISO 9002) in May 1996 and will
maintain its commitment to continuous
improvement and the highest level of
client service and accountability. These
principles will be applied to assist the
Corporation meet the highest standards

of administrative efficiency and
effectiveness, so matching the
requirements that LWRRDC seeks from
research organisations and others
involved in its programs.

In addition, the Corporation will be
implementing a range of improvements
to its information technology systems
to fully capture the benefits of
electronic commerce and enable
increased productivity gains in the
office. LWRRDC will also have
implemented effective systems and
practices to manage the introduction of
the Goods and Services Tax. LWRRDC
will be developing a human resource
management policy to cover the
performance appraisal system, staff
development and change management
strategies emerging from the new
business structure.
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Program

Management

Productive and Sustainable
Land Use Systems

Sustainable Grazing Systems (SGS)

Goal and strategies

GS was established in 1996 to

address the issues of

declining pasture productivity
and sustainability in the grazing
systems of the higher rainfall zone
of Southern Australia (annual
rainfall >600 mm).

A major factor in pasture decline in the
higher rainfall zone has been the loss
of perennial grasses. These grasses are
both highly productive and ecologically
important. A 1994 survey of producers
showed that 44% expected their sown
pastures to weaken and disappear

within five years of sowing (80% in 10
years) — against the five to eight years
it takes to recoup the costs of sowing a
new pasture.

The result has been lower returns from
livestock production, and increased
rates of land degradation.
Unfortunately, while animals drive the
profitability of grazing systems, in the
short term, animals are not a good
indicator of the sustainability of a
system. Land degradation is usually
well advanced before there is a
noticeable decline in animal
production.

Rather than the traditional approach
where research operates independently
to develop and package information
for producers, SGS has pioneered the
bringing together of researchers,
producers and extension agents into a
partnership to collectively improve the
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productivity, profitability and
sustainability of grazing systems in the
high rainfall zone. There are four
interacting elements within SGS, each
with its own key purpose:

1. PROGRAZE® - to assist producers
gain the skills, knowledge and confi-
dence needed to manage a grazing
systems for profit and sustainability.

2. The Regional Producer Network —
11 regional producer committees to
trial, refine, demonstrate and
recommend locally credible grazing
systems that will maximise profit and
sustainability, and to
extend/publicise those systems.

3. The National Experiment — to
quantify the relationships between
the management inputs and the
production and environmental
outcomes from grazing systems, and
to provide some prototype testing.

4. The SGS Model — to provide a
computer representation of grazing
systems for interpretation and
analysis of National & Regional Sites,
and to provide a ‘what if’ capability
for all sectors of SGS.

The SGS goals are to have:

¢ 2,000 producers adopt changes to
their grazing systems that are at least
10% more profitable and more
sustainable; and

¢ another 5,000 producers trialing at
least some of the Program’s
recommendations.

SGS has completed four of the initial
five years planned for the Program.
Progress against these goals is on
target.
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Risks and specific opportunities

The major risk with SGS is that change
will not be fast enough, compared to
the seriousness of the production and
environmental problems faced by
producers in the high rainfall zone.
Until recently, a major risk perceived
by the producers involved in the
Regional Committees was that MLA
(and the other funders) might not have
the patience to continue the work that
the regions believe has only started —
ie. making the grazing systems in the
high rainfall zone more profitable and
more sustainable. MLA has undertaken
to pursue two key strategies for the
future (see Future Directions).

The specific opportunities available to
SGS include:

¢ regular contact with more than
12,000 producers in the high rainfall
zone (55% of all producers);

¢ a network of 11 Regional
Committees working to validate and
demonstrate more productive and
sustainable grazing systems; and

¢ collaboration between researchers
and producers to share information,
interpret results, and collectively
plan future activities.

Now that credibility has been
established with producers, SGS has
the opportunity to bring environmental
and resource management issues to
producers in a non-threatening way.

Collaborating organisations

¢ MLA (lead agency)
¢ LWRRDC (funding partner)
¢ MDBC (funding partner)



¢ AFFA (funding partner)
¢ NSW Agriculture

¢ Natural Resources and Environment
(Victoria)

¢ Agriculture WA
& NSW Land and Water Conservation

¢ Department of Primary Industries
and Fisheries (Tasmania)

¢ Department of Primary Industries
(South Australia)

¢ CSIRO

¢ Universities of Melbourne and New
England

& Australian Museum

¢ Producers and producer groups
across the high rainfall zone of
Southern Australia

Achievements and outcomes

¢ The National FarmWalk, conducted
in September 1999, was an
outstanding success — 3,800
producers visited 55 sites across five
States during the week-long event.
For 2,300 producers it was their first
involvement in an SGS activity. The
FarmWalk edition of Prograzier (the
SGS magazine) was the first colour
edition and set new standards for
content and quality. This magazine
was responsible for attracting many
new participants to the Program.
The success was due to a
collaborative effort between
producers, researchers from the
National Experiment, management
and sponsors.

& Prograzier now reaches more than
12,000 producers across the high
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rainfall zone — about 55% of all
producers. This newsletter is
provided free-of-charge. Producers
have to specifically request to be on
the mailing list.

The first SGS National Forum
brought together all elements of the
Program and provided a platform for
producers to present the information
from their Regional Sites, and for
researchers to present the
information from their National Sites,
followed by collective discussion
and interpretation. The Forum was
hosted by the Northern Tablelands
Region.

In a substantial ‘direct marketing’
campaign, 16 SGS Tips & Tools
(practical management guidelines for
producers) were distributed across
the high rainfall zone as a package
in the Prograzier Magazine. The
development of the Tips & Tools was
a major collaborative effort across
the research organisations and with
producers.

The innovative nature of the
Regional Producer Network (and its
establishment by Ian Simpson) was
recognised through the Inaugural
Award for Excellence in Extension
by APEN, the Australasia Pacific
Extension Network.

PROGRAZE, the SGS training course,
continues to exceed delivery targets,
with a further 1,250 participants in
1999, bringing the total to 7,500
producers. In a critical development,
PROGRAZE has been upgraded to
include a major focus on the water
cycle in grazing systems. This is in
recognition that it is water that
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drives both the productive potential
and much of the sustainability of
grazing systems in the high rainfall

zone. This development was funded

by a specific grant from AFFA.

¢ Development of the concept of a

‘Harvest Year’ for SGS — ie. a one-

year extension to the Program, as
outlined in the Future Directions

section below.

Analysis of performance

There were no formal reviews of SGS
during 1999-2000. However, a survey
across the high rainfall zone showed

some powerful changes in attitudes

and practices of the producers involved

in SGS. The following table compares

attitudes and practices with a survey
undertaken in 1994, just prior to the
start of SGS. Significantly, producers
are feeling more confident in their

ability to actively manage their grazing
systems for profit and sustainability,
with far less blaming external factors

such as the weather and weeds.

Biggest influence on 1994 | 1998 | change
pasture quality (%) (%) (%)
Rainfall 47 33 -30
Soil nutrients/fertiliser 42 74 +76
Weeds 34 11 -67
Grazing management 24 52 +116
Proportion of producers | 58 26 -55
reactive in their decision

making re grazing

management

Proportion of producers - 75

positive about making
changes to their grazing
systems (not asked in

1994)

Page 48

A major survey will be undertaken in
April-May 2001 to determine the
changes in attitudes, practices and
performance of high rainfall producers
over the life of SGS - ie. to determine
the extent to which SGS has achieved
its stated goal (see Goals and
Strategies).

Communication

SGS has a formal communication plan,
based on meeting the needs of four
key target groups. The target groups,
their approximate numbers, and the
major communication activities
undertaken in 1999-2000 are
summarised below for the four target
markets.

Target Market 1 —SGS Champions

(500 producers, sponsors, researchers —

leading the development, trialing,

adaptation and adoption of sustainable

grazing systems.)

¢ SGS National Forum in Armidale,
22-24 March 2000.

& National FarmWalk.

Target Market 2 — Producers with
PROGRAZE like skills

(7,000 producers who have completed
PROGRAZE, many of whom are
involved with national or regional sites
and who are the most active producers
in the network.)

& Prograzier newsletter.
& Tips & Tools.

¢ Activities at regional sites.



Target Market 3 — Producers desiring

PROGRAZE skills

(1,500 producers who are currently
completing PROGRAZE, or who have
applied to undertake the course.)

¢ Support to undertake a PROGRAZE
course.

# Activities at regional sites.

¢ National FarmWalk.

Target Market 4 — Producers not

aware of SGS

(11,000 producers who do not know
about SGS, or do not feel inclined to
become involved.)

¢ Newspaper articles.
¢ National FarmWalk.

¢ ABC Television ‘Landline’ program.

Future directions

There are three major developments
under way in SGS during 2000-2001 —
planning future activities, bringing a
focused sustainability course to
PROGRAZE graduates and a redesign
of Prograzier, the Program magazine.

1. Planning

The current SGS Program was planned
for five years, up to June 2001. The
Program Steering Group has decided
that while the Program has made great
progress towards improving the
profitability and sustainability of
grazing systems in the high rainfall
zone, it is clear that:

¢ the momentum for large-scale
change in grazing systems by
producers has just started; and
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¢ stopping the Program on 30 June
2001 would mean a lot of the time
and money invested in SGS would
not have had its full impact.

The Steering Group initiated a two-
phase process. Phase 1 is a one year
extension (called the ‘harvest year’).
Phase 2 is a totally new program to
begin in July 2002.

The harvest year aims to capitalise on
the investment in SGS, by driving the
development of new products for
producers and underpinning the
development of a new Program. The
harvest year is a joint venture (and
collective effort) between the
Corporation investors, agencies,
universities and producers to switch
the effort from data gathering to
interpretation and integration. It will
allow time for pausing, reflecting,
testing, modelling, cross-theme
analyses, and for developing robust
rules, guidelines and Best Management
Practices.

2. Developing a Focused

Sustainability Course

With support from AFFA, the
PROGRAZE course was upgraded
during 1999-2000 to increase the focus
on sustainability, specifically managing
the water balance in grazing systems.
However, this upgrade is too late for
the 7,500 existing SGS graduates. With
funding from the National Dryland
Salinity Program, a focused course is
being developed that will provide
revision of PROGRAZE skills as well as
specific training on managing grazing
systems for sustainability — built around
the SGS Sustainability Profile.
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3. Redesigning Prograzier

Prograzier has over 12,000 producers
on its mailing list. Future editions
(beginning in August 2000) will be
based on the SGS themes — water,
nutrients, pastures, animals and
biodiversity. The water edition (like
other future editions) will be based
around the question “what can T do on
my property to manage water for
profitability and sustainability?” Each
edition will contain results from the
National Experiment, guest columnists,
and producer case studies.

For further SGS information, please
consult Meat and Livestock Australia
<www.mla.com.au>.

Climate Variability in Agriculture

R&D Program (CVAP)

Goals and strategies

Climate research during the last decade
is providing new tools to better
manage a range of climate-related risks
in agriculture and natural resource
management. Some of the climate
vagaries of Australia being ‘a land of
droughts and flooding rains’ can now
be managed through new
understanding of the role of the
oceans, as exemplified in responses to
recent El Nifio and La Nina episodes.

The Program’s goal is to work with the
Australian agricultural sector to develop
and implement profitable and
sustainable management strategies
using climate information. These are
strategies which prepare the agriculture
sector to respond to the major
opportunities and risks arising from
climate variability.
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CVAP takes its major direction from its
unique national role to foster more
effective collaborative approaches
within the agricultural sector, and
between agriculture and researchers in
meteorology and oceanography.
Tailoring climate forecasts to meet user
needs, and incorporating feedback
from applications research to climate
research, both require close integration
in research.

The Program maintains a balance
between projects with shorter-term
outcomes and some major strategic
initiatives. Together, these projects and
initiatives lay the foundation for
improved understanding and prediction
in the future.

CVAP has implemented four objectives
to define the research strategies in the
current phase. The first objective
continues the development of
improved seasonal forecasts through
statistical approaches and climate
models. The second is developing
better-adapted farming systems. The
remaining two objectives concentrate
on communication and marketing
aspects, which were given high priority
in consultation workshops to plan the
current Program phase.

The involvement of five R&D
corporations in funding and
management is a major feature and
strength of CVAP. Decision support
tools can thus be developed for
specific industries as well as more
generic tools of value in a wide range
of industries and regions.

Risks and specific opportunities

The Program is a new focus for
research. The major challenge is to



integrate new knowledge of climate
variability into existing and routine
approaches to managing climate-related
risks. Approaches to ensure research
projects are successful include using
referees to establish scientific rigour;
using Steering Committees to involve
potential users of research; and funding
projects which build on successful
applications in other regions and
industries.

Potential applications in the water
industry will be feasible with the
development of a streamflow-forecast
version of Australian RAINMAN
software. To date, data collection and
analysis for this new streamflow
version of RAINMAN has been
completed. This follows increasing
sales, including site licenses to major
rural and regional organisations, of the
new version of RAINMAN (funded with
RIRDO).

There is considerable scope to make
more effective use of seasonal climate
forecasts in Southern Australia. New
approaches based on the amplified
impact of seasonal forecasts on crop
and pasture production are being
investigated. Improved communication
of the probabilistic nature of seasonal
forecasts has been a challenge for the
program and is being addressed by
research on farmer decision making.

The key opportunity being pursued by
CVAP is to influence major sectors and
organisations to develop a specific
focus on climate variability in their
planning and operations. Collaborative
projects and generic tools are the two
most effective ways for CVAP as a
national Program to contribute.
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Collaborating organisations

¢ LWRRDC (co-lead agency)
AFFA (major funding partner).
RIRDC (funding partner)

2
L 4
¢ GRDC (funding partner)
¢ SRDC (funding partner)
*

DRDC (funding partner)

¢ NFF (Management Committee)

Achievements and Outcomes

Projects completed during the year
have provided products and general-
purpose tools that can be applied in a
range of industries and regions.
Difficulties in accessing relevant climate
data in an easy-to-use format had been
a major constraint on more widespread
incorporation of climate analysis in
farm and natural resource management
decisions.

The mid-term review of CVAP
concluded that overall the Program
was achieving its objectives and had
been particularly successful in
developing collaborative approaches
and a strong sense of partnership.

Completion of the SILO project
resulted in a range of climate and
weather data being more readily
available. CVAP products are being
used in targeted training and extension
programs for managing climate risk in
some States.

There has been increasing international
recognition of the world-class research
by CVAP in developing and applying
seasonal forecasts. For instance,
seasonal temperature outlooks based
on CVAP research on Pacific and
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Analysis of Performance

The management strategy for the
current phase of CVAP includes annual
milestones. As shown by the mid-term
review, these are being met. At the
project level, the majority of projects
will be completed by mid-2001. All
projects are on schedule to achieve
their planned outputs as demonstrated
by milestone reports which are on at
least an annual basis.

Communication

The Program has been highly
successful in developing a range of
communication activities in response to
the high priority previously identified.
As part of the communication plan for
the Program, the CLIMAG newsletter, a
WebSite <www.cvap.gov.au>, and
project FACTSHEETS were further
promoted. The priority audience
includes researchers and advisers in
agriculture and natural resource
management.

As part of the LWRRDC Climate
Variability Occasional Paper publication
series, two major reviews were
published during the year: Agriculture
Climate Research and Services in
Australia (CV02/99); and Climate
Variability and drought research in
relation to Australian agriculture

(CV01/99).

Future directions

Projects at or near completion are
providing a range of products of value
in managing climate-related risks. The
major task is to achieve national
coverage across a wide range of
industries and regions. This is more
readily achieved where there are
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agencies with advisory or educational
programs including climate risk
management.

Two projects have been funded
recently to further promote products
from the SILO project to ensure wider
industry coverage and to provide more
localised information tailored to
individual user requirements. The final
year of the current phase will feature a
review and national conference to
highlight achievements of CVAP.

The review will cover longer-term
opportunities to develop applications
in industries and regions which are
currently making only limited use of
their potential to better manage climate
risk. The review will also include
options for maintaining the current rate
of progress in improving seasonal
forecast skill. The rate is dependent on
collaboration between researchers in
agriculture and natural resource
management and researchers in climate
and ocean science.

National Dryland Salinity Program

Goal and strategies

The National Dryland Salinity Program
(NDSP) is a leading natural resources
management initiative jointly sponsored
by Australia’s leading rural industries,
the Commonwealth Government and
State Governments. It was initially
established in 1993 to improve
coordination of the national R&D effort
to assist in dealing with this
increasingly important challenge.

The first five-year phase was
completed in 1997-98. A second phase,

built largely on the results and
emerging trends from the first, is due
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for completion in 2003. While
biophysical research continues as a
major element, this second phase
includes important research into the
social, institutional and policy
implications of the salinity threat.

Dryland salinity is increasingly
recognised as a natural resource
management challenge of major
proportions in Australia and one that is
not confined to the rural sector. There
is better understanding of the extent of
threat to rural and urban infrastructure
(roads, railways, bridges, buildings,
pipelines and gardens) native
vegetation, wetlands and the flora and
fauna that make up the habitat of these
areas. Streams and rivers are vulnerable
to salinity and increasing decline in
water quality has serious implications
for both regional and urban
communities.

It has been known for some years that
more than 2.5 M ha of land are
affected by salinity, with the likelihood
that this could increase to around 15 M
ha. Release of the work undertaken by
the National Land and Water Resources
Audit later in 2000 will assist in
consolidating these estimates. The
Audit, with its management orientation
is also providing a rigorous framework
for salinity control. The first part of this
was the definition of groundwater flow
areas for Australia and therefore the
context for defining management
interventions. Australia wide mapping
of the areas affected by dryland salinity
and projected to be affected out to
2050 has complimented this. Work is
now underway to define the
effectiveness and appropriateness of
various management activities within
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the differing groundwater flow areas of
Australia, leading to an integrated
assessment of management
opportunities for salinity control by
mid 2000-2001.

Project work on updated annual costs
to Australia will also be available
within the next 12 months, including a
much better idea of the costs to local
government and householders.
Information from four years ago
indicates annual costs of $130 M in lost
agricultural production, $100 M in
damage to urban and rural
infrastructure and at least $40 M in loss
of environmental assets.

The second phase of the NDSP is
based on a goal of research,
development and extension of practical
approaches to manage effectively
dryland salinity across Australia.
Strategic investment of funds is
concentrating on:

¢ causes, costs and consequences;
¢ institutional arrangements;
¢ management of saline resources; and

¢ landscape ecosystems and processes.

Risks and specific opportunities

The salinity problem in Australia is
now known to be of such a scale as to
cause loss of hundreds of millions of
dollars in both the domestic and
international economy. Assessment
updating the extent of the threat is
well advanced. It is likely that at least
four Australian states will have ‘whole
of government’ strategies in place in
the next 12 months to provide policy
frameworks for action.



An R&D program based on
partnerships between the levels of
government and industry provides the
opportunity for collaboration and
consistency and the potential for
planning for nationally-driven natural
resource management policies. Salinity
is likely to be a major driver of those
policy settings. Results from projects
funded by the NDSP can feed into
both the State level strategies and
national NRM policy frameworks.
These will include options for
productive use of lands affected by
salinity and new industry opportunities.

Collaborating organisations
¢ LWRRDC (lead agency)
MDBC (funding partner)

2

¢ GRDC (funding partner)
¢ RIRDC (funding partner)
*

National Land and Water Resources
Audit (funding partner)

¢ AFFA (funded from the National
Landcare Program)

¢ CSIRO (research partner)

¢ State Governments of New South
Wales, Queensland, Victoria, Western
Australia and South Australia
(management partners)

The Management Board is continuing
to explore opportunities to expand the
partnership to include other
governments, industry R&D
corporations and national community
based groups. It is also communicating
with Cooperative Research Centres
(CRCs) involved in a range of
industries and activities where salinity
is, or is likely to be, a problem.
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Achievements and outcomes

The Program has continued to engage
politicians and senior government
officials through strategically targeted
meetings and involvement in CSIRO
science briefings on the salinity threat
in WA and SA. It was represented at
the community salinity summit for
NSW held in Wagga Wagga early this
year, followed by the NSW government
organised summit in Dubbo several
weeks later.

A national workshop has been held
focusing on the emerging findings of
four large projects, investigating
options which include:

¢ productive use of salinity;

¢ use of engineering techniques for
salinity management;

¢ the role of local government in
contributing to salinity management;
and

¢ the institutional changes needed
across Australia to allow application
of effective policies for managing
salinity.

The Boards of LWRRDC and GRDC
have continued their financial
commitment to the Program of $5 M
each over five years into NDSP I,
which commenced in 1998-99. Further
investments have been made by RIRDC
and the National Land and Water
Resources Audit and AFFA, bringing
the total amount invested to around
$16 M.

Eleven R&D projects were contracted
in 1998-99, covering the following
subjects.

Page 55



LWRRDC Annual Report 1999-2000
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. Enhancing institutional support for
management of dryland salinity.

2. Assessment of options for
productive use of saline lands.

3. Assessment of the efficacy of
engineering techniques for the
management of dryland salinity.

4. Local Government capacity to
manage dryland salinity.

5. Watertable change in cropping areas
of Western Slopes — NSW.

6. A simple device for determining
deep drainage.

7. Catchment water balance and land
use impacts.

8. Tools to investigate and plan for
improved management of dryland
salinity.

9. Catchment classification of salinity
management.

10.Extent and impacts of dryland
salinity nationally.

11. Determining the costs of dryland
salinity across the Murray-Darling
Basin.

A further 13 projects have been
contracted in 1999-2000.

1. Delineation of potential salinity
hazard in Queensland cropping
lands.

2. Regional case studies to assess water
balance & management options.

3. Salinity management & optimisation
framework.

4. Developing a national monitoring
framework for dryland salinity.
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5. Appraisal of infrastructure assets
under threat.

6. Structural adjustment in agriculture &
capacity to implement catchment
plans.

7. PROGRAZE Update.

8. Beyond 2025: transition to a biomass
alcohol economy using ethanol and
methanol.

9. Focus catchment review.

10.Predicting the combined
environmental impact of catchment
management regimes on dryland
salinity.

11.Assessment of a system to predict
the loss of aquatic biodiversity from
changes in salinity.

12.Biogeochemical and physical
processes in saline soils and
potential reversibility.

13.Generation and delivery of salt and
water to streams on a catchment
scale.

When complementary projects, ie.
those wholly funded by one of the
funding partners, are added to these 24
projects, then the total research
portfolio under the Program comprises
40 projects. In addition, another five
projects are being developed for NDSP
Board consideration.

Analysis of performance

The NDSP is well advanced in meeting
key performance criteria, though more
effort is needed to gain better balance
of projects across the Program’s
management objectives and themes.
The contracting of four projects within
the Landscape Processes objective has



helped to redress this balance. While
the portfolio of projects appears not to
give enough emphasis to management
of saline resources, many of the
complementary projects wholly funded
by GRDC are within this area.

The Board will have the opportunity to
develop Phase 1II further over the next
financial year, having approved a mid-
term review of the Program to take
place before the end of 2000.

Phase II of the NDSP continues to
progress well with planning in line
with the goals, objectives, strategies
and activities for funding, encapsulated
within the Program Management Plan.
This Plan has been disseminated to
stakeholders affected by dryland
salinity throughout Australia.

Communication

The Management Board has reinforced
its commitment to continuing
investment in communication activities.
The concept of State communication
coordinators in the partner States is
being retained as an essential element
in improving local and regional
knowledge about the Program. The
method of funding is being changed
with the agreement of the partner
states, whereby the annual cost per
coordinator is to be equally shared and
slightly increased to give each
coordinator an operating budget.

It is important that any revised
communication coordination
arrangements in partner states are such
as to allow the coordinator to operate
across and with agencies on a whole
of government basis. The NDSP Board
also accepts that arrangements to apply
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must suit the needs of the respective
jurisdictions.

The Program newsletter Focus
continues as a source of information,
with issues being published quarterly.
A survey of readers was conducted this
year to seek views of the readership
on improving content. The opportunity
was taken to revise the design of the
newsletter. The changes have been
well received by the readership.

The contribution of funds from the
National Landcare Program to support
the communication activities of the
NDSP was most timely. It is hoped that
a similar contribution will occur for the
remaining years of the Program.

Future directions

The increasing interest of the partner
States in the salinity threat, and the
salinity strategy planning which has
begun in least three States (WA has
already released its second such
strategy), will help the NDSP Board in
identifying issues and priorities for
investigation over the remainder of the
Program. This activity combined with
the mid-term review, due for
completion by Christmas 2000, will be
most informative for planning and
strategic positioning of the Program for
its remaining two to three years.

These activities will help to meet the
concerns of the Management Board
referred to in last year’s report about
the current inadequacy of present
policy, institutional and regulatory
frameworks at the three levels of
government to tackle seriously the
issue of dryland salinity.
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The NDSP Board is also heartened by
the initiative being taken by the State
and Commonwealth Governments in
exploring the concept of an
intergovernmental agreement on
natural resource management. Salinity
and water quality are the major thrusts
for this suggested agreement and may
provide the opportunity for the NDSP
Board to structure Program activity to
take advantage of any finalised
agreement.

This outcome would be strong
justification for investment in the range
of research undertaken over the five
years of NDSP Phase 1II.

For further NDSP information, please
consult LWRRDC <www.ndsp.gov.au>.

North Australia Program of R&D

(NAP)

Goals and strategies

The North Australian beef industry
occupies the majority of land across
Queensland, the Northern Territory and
the Kimberley and Pilbara regions of
Western Australia. The 12.8 M cattle in
the North account for about half of
Australia’s beef herd, almost half of
Australia’s national beef production
and more than half of all beef exports.

The North Australia Program of R&D
(NAP) has been in place since 1980. It
began with a strong emphasis on
increasing productivity and profitability
in the industry. However, in recent
years, increased emphasis has also
been placed on sustainable use of the
pastures and the diversity of
landscapes that support them. This
shift in emphasis was greatly assisted
through co-funding of $0.5 M per year,
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provided by LWRRDC, to complement
MLA’s Program funding of $2.5 M per
year.

The R&D emphasis within the current
phase of the Program has been to
develop grazing management systems
to maintain or improve native pastures.
Increasingly, the Program is working
with beef producers to integrate
ecological sustainability with economic
and social aspects of the beef
production enterprises it serves.

The overall goals of the Improving
Resource Management sub-program
within the current phase of the NAP is
to improve the development and
adoption of ecologically sustainable
resource management systems and
their profitable use by the Northern
Australian beef industry.

As the Program enters its final year,
increasing emphasis is being placed on
ensuring that the outcomes of R&D
projects are available in formats which
encourage producers to integrate them
into their whole property management.

In working to achieve this goal, this
sub-program is seeking to:

¢ apply and further develop ecological
sustainability principles for grazing
systems in the major agri-ecological
regions across Northern Australia;

¢ examine the relationships, on a
regional or landscape basis, between
livestock production and ecological
sustainability, which is broadly
defined to include maintenance of
regional populations of plants and
animals, as well as maintaining the
condition and productivity of land
and water resources;



¢ support research to develop effective
linkages between knowledge and
decision-making processes; and

¢ ensure the integration of sustainable
management strategies into
profitable whole property
management systems.

Risks and specific opportunities

Seasonal variability of climatic
conditions across Northern Australia,
and the impacts of highly unstable
commodity prices on the capacity of
beef producers to undertake major
change in their production systems are
two of the greatest threats to R&D
within the NAP.

However, each of these is also an
ongoing feature of beef production in
Northern Australia, and as such offers
an opportunity to design R&D projects
which address real on-property
production situations. Increasingly,
throughout the life of the NAP, the
R&D focus has moved from research
plot work to paddock and whole
property and landscape scales, with a
stronger involvement of beef producers
in the development of research
projects.

Changing investment priorities within
MLA, as a producer-owned and
managed company operating in a
market-driven climate, could also see a
shift of funds from resource
management. However this is
considered unlikely, given existing
commitments to place greater emphasis
on environment and sustainable
management issues in a climate of
growing expectations of consumer and
the wider community.
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Collaborating organisations

¢ MLA (lead agency)
¢ LWRRDC (major funding partner)

¢ Environment Australia (EA — funding
partner)

Since 1996, LWRRDC has been a major
contributor to the Improving Resource
Management sub-program and EA has
also become a financial partner in
some specific projects. A collaborative
approach by funding agencies with
different key interests has enabled the
research program to cover a breadth of
resource sustainability issues less
feasible for the NAP operating alone
on behalf of the beef industry. A
Resource Management Panel,
comprising representatives from the
three funding organisations, together
with representatives from Landcare, the
Australian Conservation Foundation
and individual beef producers,
provides advice to the Program.

Funding within the NAP is also
contingent upon R&D providers each
making a significant contribution in
either funding or related in-kind
activities, such that CSIRO, various
State government agencies and
universities are also collaborators
within the Program. Recently,
collaboration with the North Australian
Beef Research Council has also been
strengthened.

Achievements and outcomes

Specific resource management issues
included in the NAP include:

¢ continuation of projects on the long-
term effects of different grazing
pressure and management strategies
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(eg. fire) on pasture composition,
tree/grass balance and weed
management;

¢ relationships between grazing,
grazing management and
maintaining key aspects of
ecosystem function, including both
water and nutrient movement and
the conservation of biodiversity; and

¢ integration of grazing and resource
management practices into efficient
and profitable whole property
management systems.

Numerous major research sites,
supported by results from a larger
number of minor sites, exist across
Northern Australia. NAP funding also
supports other projects in cattle
management and nutrition, property
management and efficiency, which
provide strategies to reduce grazing
pressure and provide on-farm
resources to devote to resource
management issues. Increasingly, over
the life of NAP, emphasis has shifted
towards integration of sustainable
resource management with other
aspects of on-property production.
Both the producer-led Beef Plan
project, and a recently established
Grazing Land Management project, are
directed to building awareness and
skills across the industry in sustaining
healthy landscapes with profitable
cattle production.

The NAP has facilitated and funded
several workshops, coordination
meetings and producer demonstration
sites and has assisted in creating a
rewarding and dynamic relationship
between producers, agribusiness,
extension and research workers. As
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part of an action learning process,
producers are being provided with
greater opportunities for direct
involvement in R&D projects. Several
of these have resulted in publications
within the NAP Occasional Paper
series, targeted primarily to the R&D
community, while others have resulted
in more practical publications targeted
primarily to beef producers.

As the final year of the NAP begins,
strong emphasis is being placed on
delivery of outcomes of funded
projects in formats readily accessible to
producers.

Analysis of performance

Since the commencement of Phase 3 of
NAP in 1996, strong emphasis has been
placed both on scientific peer review
and on ensuring relevance of the R&D
to the beef producers, who are both
co-funders and clients of the Program.
Detailed peer reviews, involving
project team members and external
reviewers (both scientific and
producer), have been conducted
annually for all projects in the resource
management sub-program. A major
peer review workshop will take place
during the latter part of 2000, to assess:

& progress of projects against agreed
goals;

¢ the achievement of the resource
management sub-program against its
goals and objectives; and

¢ the effectiveness of projects and the

program communication strategies in
the field.

The major new project in Grazing Land
Management initiated during the past
year was also developed through an



extensive, structured stakeholder/
customer needs analysis.

Communication

The primary focus of the NAP is in
individual R&D projects, each of which
is required to develop and implement
its own communication strategy. The
NAP has also sponsored various
workshops on elements of
sustainability in northern beef
production, each of which brings
together technical expertise from
within the R&D community and
northern beef producers.

Sub-program 3 of the NAP, which is
directed to Improving Whole Property
Management, serves as a vehicle to
encourage uptake of the outcomes of
the resource management R&D
conducted within sub-program 2. This
is complemented through sponsorship
of occasional field days and other
events, and ongoing producer
demonstration sites.

The NAP also publishes a regular
newsletter, NAP News, and a series of
Occasional Papers resulting from
annual peer review workshops and the
outcomes of various R&D projects. The
Program is also contributing to MLA’s
Tips & Tools series prepared for
landowners and managers. As part of
the process of ensuring effective
delivery of R&D outcomes from the
Program, NAP has developed, in
collaboration with Land Insights (a
Sydney-based communication
consultancy), a comprehensive
communication manual for use by staff
and other people associated with the
Program
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Future directions

As the current phase of the NAP is
nearing completion, most of the
projects to be undertaken by June 2001
are at a well-advanced stage. It is
anticipated that strong emphasis will be
placed on whole property and
landscape-scale work. This will better
achieve improved natural resource
sustainability through improved grazing
and other management strategies.
These strategies aim to reduce and
reverse the impacts of land and water
degradation on beef producers, and to
meet the expectations of the wider
community for the land and water
management practices adopted by the
beef industry.

The NAP is currently engaged in a
major customer-focused needs analysis,
which will guide the nature of MLA
investment in resource management
R&D in the North beyond 30 June
2001.

For further SGS information, please
consult Meat and Livestock Australia
<www.mla.com.au>.

Redesigning Agriculture for

Australian Landscapes R&D
Program (RAAL)

Goals and strategies

The mission of this Program is:

To design novel agricultural systems
which ensure economic production and
ecosystem and landscape function, by
matching these systems to the unique
biophysical characteristics of the
Australian environment.

This R&D Program was initiated in
1996 as a first, but significant, step to
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design new agricultural systems for
Australia. The RAAL R&D Program is
researching how agricultural systems in
Australia can be redesigned to address
a range of sustainability issues. The
initial focus of the RAAL R&D Program
is on water and nutrient leakage.
However, a range of sustainability
criteria will be considered in
developing redesign options, including
protection of biodiversity.

The Program arose from increasing
evidence that most current agricultural
production systems in Australia are not
likely to be ecologically sustainable in
the long-term. In particular, current
crop and pasture plants, and
production systems, are not able to
make full use of available rainfall and
soil moisture; consequently, they leak
water and also nutrients.

This contrasts to the native systems that
have been displaced which were able
to use a much greater proportion of
available rainfall. It is this additional
water leaking from agricultural systems
that is largely responsible for moving
salt and nutrients around the
landscape, giving rise to dryland
salinity, soil acidification and nutrient
exports to lakes and rivers.

There is a clear need to develop new
agricultural systems that match the
unique characteristics of the Australian
landscape. These new systems must
focus on addressing the underlying
cause of the major forms of
degradation, and seek to ‘mimic’ the
functions of the Australian landscape.

Four objectives have been developed
for the RAAL R&D Program.
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1. Understand, by comparison, the key
biophysical processes affecting
leakage of water and nutrients in
cropping, grazing and natural
systems.

2. Benchmark criteria for redesigning
agricultural systems in Australian
landscapes.

3. Develop a toolbox of redesign
options to modify current, or
develop new, agricultural systems
for Australian landscapes.

4. Facilitate implementation of redesign
options in priority Australian
landscapes by exploring the
socioeconomic, institutional, policy,
marketing and technological
requirements and implications of
each option.

Risks and specific opportunities

This Program carries an element of risk
due to the inherent complexity
involved in designing new agricultural
systems that mimic natural systems,
and the aspirational nature of the
potential opportunities to be achieved
by the Program. The Program is
strategic in nature, and there are many
uncertainties and challenges ahead.
However, the Program has instigated a
balanced portfolio of R&D, and has
forged links with a range of
stakeholders, to ensure these risks are
minimised.

An ongoing risk is to influence the
much larger effort in agricultural
research with the outcomes of the
Program, specifically those addressing
sustainability issues. The science
behind these outcomes is strong, and is
beginning to influence the agricultural



community. In addition, the Program is
seeking the active participation of
people from other research and rural
industry organisations.

Collaborating organisations

¢ LWRRDC (co-lead agency)
¢ CSIRO (co-lead agency)

Achievements and outcomes

Major field studies are underway near
Wagga Wagga in Southern New South
Wales and at Moora and Kalannie in
Western Australia. A third site, on the
wet tropical coast, is due to be
established shortly. At each site, work
is comparing the ability of native and
agricultural systems to use water and
nitrogen.

The field studies are beginning to
identify the key functionalities involved
in each system, and comparisons are
indicating broad principles necessary to
redesign agricultural systems. In
addition to the field data collection, the
Program includes a modelling project
that enables the field data (as well as
data from other work) to be modelled
for particular agricultural environments.

Based on Agricultural Production
Simulation (APSIM), the model is
exploring the broad redesign principles
for a range of landscapes using long-
time series of climatic data. It is
assessing the extent to which
agronomic modification can improve
the sustainability of existing crop and
pasture systems.

The Program has scoped the
opportunities to breed, select and
bioengineer plant species to control
deep drainage and nitrogen leakage.
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Using the functions and characteristics
identified in the field studies and tested
using the model, scientists involved in
plant improvement were invited to
develop a brief paper scoping the
various opportunities in terms of
cereals, oilseeds, grain legumes,
pasture and fodder plants, other new
crops and pasture species.

This project has highlighted that the
breeding, selection and bioengineering
of crops and pastures can contribute to
ameliorating dryland salinity and
acidification. This contribution is likely
to be over and above current
agronomic and other management
improvements.

In addition, the scoping study has
identified many opportunities that can
be implemented in the short term. In
particular, current breeding programs
for a range of annual crops and
pastures (eg. cereals, oilseeds, grain
legumes, other legumes) could,
through relatively minor refocusing,
achieve a range of beneficial outcomes.

A Phase 2 Program Strategy 2000-2002
outlines the directions and projects
necessary to deliver principles, options
and processes to redesign agricultural
systems for Australian landscapes,
along with a strategy and investment
prospectus for a third phase of the
Program.

Particular attention has been given to
ensuring the Program has strong links
with other R&D activities, and is able
to contribute effectively to those
activities.
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Analysis of performance

Results from the Program’s R&D in
progress continue to provide a solid
foundation for the redesign of
agricultural systems. Field studies and
modelling activities have addressed
project objectives and are delivering
outputs, many of which are being
picked up in other R&D and related
activities. The 2000 Annual
Coordination meeting, involving key
stakeholders and participants,
favourably reviewed the Program’s
progress and provided constructive
feedback for the second phase.

A significant increase has been
observed in the Program’s profile at a
range of policy, research and industry
levels. The Program is beginning to
have an impact. This profile is
supported by increasing results,
through the field studies and modelling
activities, indicating the opportunities
and challenges involved in undertaking
this redesign.

A range of complementary activities
continues to be undertaken by CSIRO
Land and Water.

Communication

The Program has been discussed with
a range of stakeholders and publicised
extensively in a range of media.
Communication activities have focused
on presenting the Program’s rationale,
projects and progress as a means of
engendering interest and support.

Feature articles on Farming systems for
salinity control have been published in
Focus and the Australian Grain
Yearbook. A draft Communication
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Strategy has been prepared for the
second phase of the Program.

The 2000 Annual Coordination Meeting
involved a range of stakeholders,
including several new to the Program.
The outcomes of this meeting provided
a solid foundation for Phase 2 of the
Program.

Future directions

The second phase of the Program will
run from 2000 to 2002 with the support
of LWRRDC and CSIRO. Phase 2 will
use the outputs and design principles
developed in Phase 1 to scope the
concepts, criteria and broad options
necessary to redesign agricultural
systems against a range of sustainability
criteria. It will undertake a rapid
appraisal of redesign options in priority
landscapes.

Phase 2 will scope the plant breeding
opportunities and the innovative
farming systems being developed by
farmers. Eight key projects will be
supported in Phase 2 as part of an
integrated portfolio which not only
aims to expand the redesign tools and
principles, but also to involve key
research, policy, industry and
community stakeholders in discussions
around the concepts for landscape
redesign.

The outcome of Phase 2 of the
Program will be principles, options and
processes to redesign agricultural
systems for Australian landscapes,
along with a strategy and investment
prospectus for Phase 3 of the Program.

For further RAAL information, please
consult <www.lwrrdc.gov.au>.



R&D for Environmental

Management of Military Lands
Program

Goal and strategies

The Program aims to implement a
practical and cost-effective
environmental management plan for
the Townsville Field Training Area
(TFTA); and to develop a broader
management framework for army
training areas in tropical savannas,
based on the principles of ecologically
sustainable development.

As an agency of the Commonwealth
Government, the Defence Department
is committed to maintaining the
environmental values of Defence
Department properties, while achieving
their primary objective of providing
high-quality, effective training to
maintain defence force readiness. The
integration of these two objectives
represents a substantial challenge for
an organisation that traditionally has
not focused on land management.

The strategic approach in this Program
was therefore to ensure that land
management decisions are proactive
rather than reactive, with equal
emphasis on planning and monitoring.
The Program focus included gathering
information on activities at TFTA,
organising the information into a
flexible, accessible format and
integrating information into the
decision-making process of land
managers and training officers.

Risks and specific opportunities

The Program was essentially completed
during the year, except for the
production of a manual and delivery of
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a workshop on environmental
management. Both of these tasks will
be completed during August 2000.

Collaborating organisations
¢ LWRRDC (joint funding agency)

¢ Department of Defence (joint
funding agency)

Achievements and outcomes

1. Determining bow livestock grazing
and military training activities
affect long-term sustainability of
tropical savanna ecosystems

This was the major experimental work
of the Program and the final report
was presented during the year. It was
found that military training activities
are unlikely to be a major cause of
poor water quality or impaired
biological function in streams on TFTA.
Recommendations for managing TFTA
include:

¢ grazing be discontinued on TFTA;

¢ rotating training areas for tracked
vehicle use to allow resting and
recovery;

¢ regularly monitoring erosion and
establishment of exotic weeds on
small-scale intensive training areas;

¢ maintaining minimum groundcover
levels and restricting the use of high
erosion risk areas; and

¢ using a combination of satellite
imagery, videography and ground-
based monitoring to measure
condition and trend in important
resource variables.
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2. Constructing decision support tools

to evaluate management
alternatives; and training military
land managers to use decision-
making tools

The EDYS (Ecological Dynamics
Simulation) model was evaluated for
use at TFTA. Developed by a group of
United States scientists for assessing the
impacts of grazing, fire and military
training on vegetation and animal
dynamics at scales of a few metres up
to thousands of hectares, the model
was revised to better simulate
Australian conditions, using parameters
set for a hillside at TFTA. EDYS is able
to simulate savanna performance but
because it is a complex model it
requires parameters for which data are
not readily available in Australia.
Considerable effort and expertise
would be required for it to be used
widely in Northern Australia.

The original Program proposal
envisaged developing a GIS-based DSS
tailored to the resource information
and management needs of TFTA. Since
then, the Department of Defence has
adopted Nobility-EM, a GIS-based
decision support application for
environmental impact management.
This meant there was little point in
building another GIS-based DSS as it
would duplicate many of the functions
of Nobility.

It was decided that the best use would
be made of the information by
incorporating the experimental data
into GIS resource data layers; preparing
an environmental management manual;
and providing a workshop on
application of ecological concepts and
learnings from the research Program. It
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was originally planned that the manual
be written and the workshop provided
in May 2000. However, unexpected
training activities at TFTA during May-
June caused necessary personnel to be
unavailable. The workshop will be
held in August 2000.

The Program outputs are now coming
together and will provide the managers
and users at TFTA with tools for better
planning of training activities to
minimise adverse impacts. In addition,
the overall management of the TFTA
environments can be further improved
to ensure their continued suitability for
military training.

Analysis of performance

Apart from the production of the final
version of the manual and delivery of
the workshop all projects have been
completed.

Communication

Communications activities in this
Program concentrate on the major
users (the military planners and range
managers within the Army) but
attention is also given to other
stakeholders included in the
Communications Plan. This involves
continuing interactions (including both
formal meetings and individual
contacts) with stakeholders to ensure
the tools are suitable, and to provide
the users with an understanding of the
capacities and limitations of the tools.
The manual and workshop will be
important activities for bringing the
various aspects of the Program
together.

A paper describing activities in the
Program was presented at the



International Rangeland Congress in
July 1999 to expose the studies to a
broader audience.

Future directions

After the delivery of the manual and
workshop in August 2000 the Program
will be complete. Future directions will
depend on further discussions between
the Department of Defence, LWRRDC
and CSIRO.

For further Program information, please
consult <www.lwrrdc.gov.au>.

Social and Institutional Research

Program (SIRP)
Goals and strategies

LWRRDC established this Program in
September 1999. It is about innovation
in the social, economic, commercial,
legal, policy and institutional
dimensions of natural resource
management (NRM).

By definition, NRM is about people’s
management of land, water and
vegetative resources. The Corporation
understands, after a decade of funding
NRM, that achieving continuous
improvement in natural resource
management requires better
understanding of how people manage
natural resources through the
institutions and instruments that they
create.

The Program seeks to inform the
Australian community and specific
organisations, groups and people
involved in NRM with:

¢ new management ideas and options
for policy-makers in government,
industry and the community;
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¢ better ways for information from
different sources to be integrated so
that decision-makers have the best
available information in a useable
form to deal with NRM issues;

¢ improved processes for the adoption
of research into practice;

¢ new ways of designing and doing
research which brings in the various
disciplines and participants in a
useful way; and

¢ the means to build the skills and the
community capacity for this research
to be done in future.

Program strategies implemented during
the year include the following.

¢ Consolidation of Australian and
international knowledge on the
social and institutional drivers and
impediments to improved NRM.

¢ Assisting the understanding of social
and institutional factors that
determine NRM behaviour across all
levels.

¢ Support for analyses of the social
and institutional drivers and
impediments to improved NRM at all
levels.

¢ Assessment of alternative
institutional arrangements in NRM
(eg. regulation, market mechanisms,
self-regulation, community-based
programs, joint ventures and
partnership arrangements).

¢ Development of policy and program
options in NRM for government,
industry and community
organisations.
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Support for analyses of NRM law
and the improvement of NRM
regulation.

Funding for, and leadership in, R&D
on options for improved community
participation in NRM.

Provision of the ways and means for

information from different disciplines

to be integrated and made available
in useable form for NRM decision-
makers.

Development of recognition of the
Program to generate increased
awareness, understanding and
participation.

Development of relationships with
key people, groups and
organisations that will contribute to
the Program’s goal and strategies.

Communication of knowledge of
NRM social and institutional factors
to research funders, providers and
users.

Communication, specifically to
government, industry and
community policy groups, on
options for social and institutional
innovation.

Development of improved research
methodologies, techniques and skills
in the social sciences and humanities
relating to NRM research.

Promotion of, and support for, NRM
research activities that integrate the
information and approaches of the
various disciplines.

Promotion and support of research
activities which meet the needs of
users of R&D results and which

Page 68

involve them in the design, conduct
and review of projects.

¢ Facilitated coordination of social and
institutional research across all the
LWRRDC-managed R&D Programs.

Risks and specific opportunities

There remains a considerable gap in
understanding the social, economic,
commercial, legal, policy and
institutional factors that drive or
impede improvements in NRM. This is
the gap in understanding which the
Corporation has identified as often
being the most potent constraint to
more sustainable use of Australia’s
natural resources. It has meant that
good quality biophysical research and
apparently logical policies have low
rates of adoption and successful
outcomes.

The Corporation implemented this
Program to provide a new focus and
major effort to overcome these
concerns and to ensure that continual
improvement is made to the way
natural resources are managed. This
involves:

¢ building critical mass in community
awareness of the key issues and
support or ownership of solutions;

¢ undertaking R&D and analysis which
offers integrated and commercially
and socially feasible solutions;

¢ developing NRM practices that take
account of environmental, economic,
commercial, cultural, aesthetic,
health and heritage values;

¢ developing social and institutional
arrangements and processes for
scientific and technological



advancement, which are more
complementary to the processes of
natural systems;

¢ reforming old institutional
frameworks and building new ones
which provide the right operational
climate and incentives for action to
be commercially driven;

¢ communicating information in
useable forms and which outline the
practical steps for natural resource
managers to take; and

¢ establishing commercial and
community-based arrangements for
follow-up advice and support.

Collaborating organisations

Australia’s financial and human
resources for social science and
humanities research in NRM is limited
and building critical mass in R&D skills
and capacity requires a highly
collaborative approach amongst
organisations which have similar goals.

The Program aims to add value to
social and institutional research in
natural resource management by
building on the expertise and existing
knowledge of other organisations.

In its first year, the Program initiated
consultations with a wide range of
organisations to build this collaborative
approach and to deliver more effective
research results. These include:

¢ Agriculture, Fisheries and Forestry —
Australia:

— Natural Resources Management
Policy Division,

— Social Sciences Centre, Bureau of
Rural Sciences,
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— Australian Bureau of Agriculture
and Resource Economics;

Murray-Darling Basin Commission;
Australian Research Council,
Rural Industries R&D Corporation,;

Environment Institute of Australia;

* & 6 o o

Foundation for Rural and Regional
Renewal;

¢ Australian Academy of Social
Sciences; and

¢ Humanities Academy of Australia.

Efforts will be made in the coming
year to link the efforts of these
organisations and to encourage
collaboration and funding partnerships
in R&D.

Achievements and outcomes

A study tour of research and policy
institutions in Europe was conducted to
investigate latest developments in
natural resource management R&D and
the adoption of social and institutional
research outputs. A report of the Study
Tour is available on the Program
WebSite at <www.sirp.gov.au> and the
report’s recommendations have been
incorporated into the Program where
possible. Contacts established through
the Study Tour will be maintained
through links on the WebSite and these
people will be invited to participate in
discussion forums and research where
appropriate.

Results from the following eight
Program projects, which completed
their Final Reports by 30 June, will be
communicated to specific government,
industry and community target
audiences during the coming year:
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¢ building the knowledge base of the

social and institutional dimensions of
NRM;

)

¢ enhancing the knowledge base on
community participation in NRM;

¢ developing conceptual frameworks
for analysing effective policy
relationships in NRM,;

¢ developing conceptual frameworks
for analysing effective NRM policies
and programs;

¢ developing methodology for analysis
of NRM law and regulation;

¢ reviews of current NRM decision
support and assessment techniques;

¢ developing guidelines for integrating
disciplines in NRM R&D; and

¢ developing guidelines for
participation of R&D users in
research.

A number of continuing projects from
the former Program, Integration and
Adoption of R&D at the Catchment
Scale, were incorporated into the
Program. The projects were:

¢ development of an integrated
catchment management software
package;

¢ farm decision making and resource
use under new corporate structures
and contractual arrangements; and

¢ integration of research and
development in catchment
management.

Products from two completed projects
(an integrated information management
system for catchment managers, and
evaluation of integrated catchment
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management in a wet tropical
catchment) were communicated to
State and Commonwealth government
agencies and catchment management
groups during the year through
publications, workshops and WebSites.

General Call projects incorporated into
the Program during the year were:

¢ citizens’ juries for environmental
management;

¢ processes and institutional
arrangements for resource and
environmental management;

¢ decision-points for land and water
futures;

¢ The Insight Model for alternative
land and water policy alternatives;

¢ ccological and social functions
influencing governance of natural
resources; and

¢ sustainability with profitability
through rural adjustment via water
markets.

Postgraduate scholarships supported
during the year included:

¢ a review of environmental science
(from independent experts to post-
modern process managers); and

¢ the effectiveness of integration of
water and land use planning.

Analysis of performance

Competition for new projects was very
high, with high quality submissions
being received. Eight new research
projects were commissioned with the
general aim of consolidating a
knowledge base and methodologies for
future social and institutional research.
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These projects were commissioned
through open tender which attracted
90 proposals from throughout Australia.

knowledge base on NRM arising out
of previous projects;

¢ an international review of the key
drivers of major social and
institutional change which distils the
implications for social and
institutional reform in the Australian
NRM context;

Fourteen milestone and ten final
reports were submitted by projects. All
met contract achievement criteria and
budgets. There were only four
extensions of time granted for
milestone and final reports, and one

, ¢ an assessment of options for
project was cancelled.

institutional reform of land tenure,
land management, property rights
and related arrangements;

During the coming year, assessments
will be made of the impact of
completed projects and awareness of
the Program amongst government,
industry and community audiences.

¢ an assessment of ecosystem goods
and services in the Goulburn-Broken
Catchment and the implications for

Communication Australian NRM,;

The Program has established a WebSite ¢ creation of a contemporary common
<www.sirp.gov.au> that will be a major
communication platform in future.

property resource management
institution;

All new projects are required to ¢ evaluation of producer-led R&D
integrate communication into their
activities and to provide advice on a
communication strategy for their
outputs. Significant funding is provided
each year to ensure that these are
communicated effectively to users.

Major effort will be made in 2000-2001
to communicate the results of projects
that were completed during the year
through guidelines, handbooks, policy
briefs, occasional papers and research
reports. Emphasis will be placed on
personal briefings where appropriate.

management and adoption using
relevant Corporation projects as case
studies; and

¢ exploration of the transferability of
successful organisational models
across NRM.

The Program will also fund two new
postgraduate scholarships: the social
and institutional implications of
landscape and landuse change, and
integrating cross-jurisdictional planning
for sustainable regions.

Major emphasis will be placed on the

Future directions i o .
review and coordination of social and

The Program will commission a range
of R&D projects that build on the
results of its first year. New projects
will include:

¢ the implementation of an Australian
social sciences and humanities

institutional research across
Corporation-managed R&D programs
and the communication of results of
completed projects.

For further SIRP information, please
consult <www.sirp.gov.au>.
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Sustainable Management of
Rivers and Water Resources

National Eutrophication
Management Program (NEMP)

Goals and strategies

The mission of the National
Eutrophication Management Program
(NEMP) is to undertake the research

and communication activities necessary

to reduce the frequency and intensity

of harmful or undesirable algal blooms

in Australian fresh and estuarine
waters.

The principal strategies for achieving
this have been to identify key R&D
gaps and fund R&D on both generic
topics and via four focus catchments:
Wilson Inlet (WA), Fitzroy (QId),
Namoi (NSW) and Goulburn-Broken
(Vic). An emphasis on communication
is met through project, catchment and
program communication plans.

Risks and specific opportunities

Management of eutrophication is inter-

linked with other environmental
management issues. For example,
controlling the size and frequency of
river flows has been shown to be an

effective algal management tool as well

as a necessary management technique
for general river health. This provides

an opportunity to develop management

strategies that simultaneously assist

with the management of algae as well
as other terrestrial and aquatic issues.
This opportunity is being followed up

through a proposed R&D program into

River Contaminants.

The Program Coordinator is also a
manager within one of the R&D
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providers for eutrophication research
and this constitutes a risk to corporate
governance. The Program Management
Committee is always notified of topics
where there is a potential conflict of
interest and the Program Coordinator
does not participate in these
discussions.

Collaborating organisations

¢ LWRRDC (lead agency)
¢ MDBC (funding partner)

R&D is carried out in close
collaboration with a number of
research providers (CSIRO, CRCs,
universities) and management agencies.

Achievements and outcomes

The following were the major research
achievements from NEMP projects
during the year.

¢ Irrespective of the timing of the
opening of the bar separating Wilson
Inlet in WA from the ocean, there is
a regular, predictable pattern of
saline inflows, anoxia in the bottom
waters of the Inlet and pulses of
nutrients being released from
sediments. This regularity is unusual
in an ecological system. The
importance of controlling the timing
and duration of connections
between estuaries and the ocean has
been demonstrated through the
Wilson Inlet findings.

¢ The Wilson Inlet acts as an efficient
trap for nutrients carried down from
the surrounding catchments. A large
percentage of the nitrogen escapes
to the atmosphere from the Inlet,
but the phosphorus appears to build
up in the sediments.



¢ The introduction of predatory, native
fish into reservoirs shows promise as
an ecological method for controlling
cyanobacteria. Once this
biomanipulation technique is
confirmed, it will provide managers
of large water storages with a new
way for reducing closures because
of algal blooms.

¢ Research in the Namoi catchment
using radio-isotopic tracers has
confirmed that very little of the
dissolved phosphorus in the river
comes from fertilisers. Most comes
from the erosion of stream banks
and from upland gullies. Land
management will also contribute to
algal management.

¢ A consultancy into the cost of algal
blooms to the Australian economy
put the figure at $180 M to $240 M a
year. This was a conservative figure
that did not include the costs arising
from estuarine blooms. Many
managers who need to understand
the seriousness of the issue have
sought this report.

¢ A specialist workshop into the role
of nitrogen in fuelling algal blooms,
concluded that nitrogen was likely
to be as important as phosphorus in
this respect, and that we need to
increase our understanding of the
nitrogen cycle in order to provide
managers with techniques for
controlling nitrogen.

The following research support
activities were completed during the
year.

¢ The Program sponsored an expert
panel, consisting of scientists, land
managers and Departmental officers,
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which translated R&D findings in the
Liverpool Plains region into practical
farm-level advice.

¢ Two Community Workshops were
run (Melbourne and Shepparton)
that allowed landowners and other
managers to question scientists
directly about the implications of
their R&D findings for local
problems. Both were strongly
attended and two more are planned
for 2000-2001.

¢ A compendium of data and
information about the catchment of
the Wilson Inlet was published and
released.

It was clear from the response of the
regional nutrient managers that they
now accept that much of the
phosphorus in rivers comes from
diffuse sources, including gully erosion
in much of the Murray-Darling Basin.
This change in understanding has been
brought about, in part, by NEMP-
funded research and communication
activities.

Analysis of performance

During the year, the NEMP
management committee met five times
to oversee progress. Six NEMP projects
were completed. Three consultancies
were completed.

The Program assessed 20 milestone
reports.

The independent review of NEMP
noted the very high quality of the
research and the good progress
towards adoption. This was achieved
through close interactions maintained
with resource managers and an
effective communication plan. The
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review recommended that further funds
be invested into turning the new
knowledge generated into practice.
This recommendation has been taken
up in the development of the new
River Contaminants Program that will
follow after NEMP.

Communication

The NEMP Coordinator gave
presentations of the latest findings from
eutrophication research to the national
conference of agricultural consultants.
These consultants are often the first
line of contact with many landowners
and so form an important link between
research outputs and research
adoption. Other research outputs were
presented to general audiences via
regular articles in the LWRRDC-
published Rivers for the Future
magazine and the mnovate Australia
magazine (published by the joint R&D
corporations). Presentations were made
to regional workshops in Wilson Inlet,
Tamworth and Shepparton.

R&D progress reports are linked to the
NEMP WebSite <www.nemp.aus.net>,
providing browsers with access to the
overall Program as well as to details on
the individual R&D projects within the
Program.

The proceedings from the Limiting
Factors workshop and the Cost of Algal
Blooms consultancy were published,
along with a brochure describing the
latter report.

The annual meeting of NEMP
researchers and collaborators was held
in Tamworth in November 1999 and
focused on project outcomes and
future R&D needs. The 2000-2001
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communication workplan is designed
to transmit these messages.

Future directions

The Program was externally reviewed
during the year and was judged to
have undertaken excellent science and
to have met the needs of regional
managers. A consultancy into future
R&D needs for river contaminants has
been undertaken and provisionally
accepted by the Board of LWRRDC and
the Murray-Darling Basin Commission
Riverine Issues Working Group.

The proposed R&D program will
include salinity, nutrients, sediments
and, possibly, pesticides and will be
conducted using a whole-of-ecosystem
approach. The program will
concentrate on turning existing
knowledge into practical solutions in
topics where there has been a rapid
increase in our understanding over the
last few years. It is proposed to study
two ecosystems — one within the
Murray-Darling Basin and a coastal
one. The program will work closely
with the National Rivers Consortium,
which incorporates Riparian Lands
R&D.

For further NEMP information, please
consult <www.nemp.aus.net>.

National Groundwater R&D

Program

Goals and strategies

The mission of this Program is to
provide management and policy
information and tools to assist in the
sustainable use of groundwater
resources and the protection of
groundwater quality. The Program



strategy has involved a national review
of R&D needs followed by
prioritisation by a management
committee comprising experts from the
key State managing agencies. Other
strategies include undertaking
collaborative R&D with partners,
commissioning R&D in priority areas of
supply failure, incorporating
appropriate communication/transfer
pathways in each project and
maintaining a watching brief on
groundwater policy and management
developments.

Risks and specific opportunities

The principal risk with groundwater is
always ‘out of sight — out of mind’. The
Program needs therefore to continually
raise the awareness of groundwater
issues in the minds of managers and
policy makers. Opportunities are
increasingly arising to incorporate
groundwater as part of the whole
water cycle from allocation to
management to protection. Better tools,
information and awareness are needed
to achieve this. Raising the
understanding and management
capability for groundwater managers in
rural areas is a key challenge.

Collaborating organisations

¢ LWRRDC (lead agency)

¢ NSW Department of Land and Water
Conservation

& Western Australian Water and Rivers
Commission

¢ Queensland Department of Natural
Resources

¢ National Groundwater Management
Committee under the Standing
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Committee on Agriculture and
Resource Management (SCARM)

Achievements and outcomes

The Program was reviewed by
independent consultants in late 1999.
The review was complimentary in
describing the Program’s performance
“...LWRRDC has raised the profile of
groundwater R&D with the inception
of the National Groundwater R&D
Program. All researchers and
management agencies believe that
LWRRDC has the national focus and
the organisational structure to continue
to enhance applied research in the
groundwater area.”

One of the year’s highlights was the
holding of a workshop in May 2000
where the issue of
groundwater/ecosystem interaction was
addressed. It provided a forum for
information exchange between
groundwater researchers and those
involved in policy development.
Several new linkages and an enhanced
understanding of groundwater issues
resulted.

The workshop showed that much had
been achieved, since the report was
commissioned by LWRRDC two years
ago, in terms of:

¢ greatly enhanced awareness of the
issue, with several States now
developing policy in this area;

¢ completion of an important study on
the Perth coastal plain, which has
led to changed management
practices by WA management
agencies; and

¢ significant progress in ongoing
groundwater/ecosystem research in
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Queensland, NSW, South Australia
and Victoria.

The workshop was a follow-up to the
report by Hatton and Evans (LWRRDC
Occasional Paper 12/98 Dependence of
Ecosystems on Groundwater and its
Significance to Australia, which sells
for $20 from the AFFA Shopfront
(freecall 1-800-020 157). Outcomes
from the workshop will be published
as a LWRRDC special publication.

The Management Committee noted
very satisfactory progress with the
fractured rock project, especially at the
Clare and Atherton sites. The work at
Atherton in feeding into the Water
Allocation and Management Plan
process. At Clare, new insights have
been gained as to how water and
chemicals move in these complex and
important systems.

Key outcomes achieved this year
include:

¢ the development of possible
management strategies to minimise
the possible adverse environmental
impacts of groundwater use;

¢ improved strategies for management
of fractured rock aquifers in terms of
resource evaluation and transport of
dissolved materials; and

¢ training of groundwater professional
in the management of fractured rock
systems.

Analysis of performance

The external review of the Program
has shown that its performance has
been good in terms of innovation and
leading edge R&D that is increasingly
influencing groundwater management.
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Communication

Due to the relatively small size of this
Program, a formal program-level
communications strategy has not been
developed and communication
activities are undertaken on a project
by project basis. This has proven
highly effective, with good outcomes
attained from briefing tours, promotion
of reports and use of the national
groundwater school and conferences.

Future directions

The five-year Program is now in its
final year. All remaining projects will
be completed during 2000-2001. The
Program has attracted potential new
funding partners. It is planned to
consider the establishment of a new,
enhanced Program during the coming
year.

For further Program information, please
consult <www.lwrrdc.gov.au>.

National Program for Irrigation

Research and Development
(NPIRD)

Goals and strategies

NPIRD has operated since 1993. It was
established as a partnership between
LWRRDC and the irrigation industry to
address issues related to the
sustainability of irrigated agriculture.

Between 1993 and 1996, the Program
followed priorities identified in a study
commissioned by the National
Irrigation Research Fund. The next
NPIRD phase to 2000 was established
following consultation with stake-
holders and clients. The total invest-
ment over the first two phases of the
Program has been more than $7.78 M,



with Phase 2 (1997-2000) investing
more than $5.33 M (including $2.16 M
in 1999-2000).

The irrigation industry has undergone
significant physical, financial and
cultural changes since 1996. As a
result, the Phase 3 Program Plan
addresses a range of new priorities to
emerge from the extensive process of
stakeholder consultation. A further

$4.2 M in partnership funding has been
negotiated in NPIRD Phase 3, with the
following goals.

¢ Establish a national generic Water
Use Efficiency (WUE) framework for
irrigation that can be applied to the
wide range of irrigation systems and
environments. This will involve
clarifying the terms, measurements
needed, and methods of interpreting
and reporting data.

¢ Improve understanding of how
irrigation activities interrelate with
wider catchment processes. The aim
is to minimise environmental
impacts, raise awareness on
unforeseen risks and enhance
irrigation and catchment
sustainability.

¢ Gain a better understanding of the
benefits, costs and strategic
implications of the restructuring of
water provision services; separation
of water from land rights; water
trading; and environmental flow
allocations.

¢ Promote national uptake of
participative R&D processes,
improve industry networks and
enhance the R&D base for irrigation.
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¢ Consolidate national benchmarking
of irrigation systems and scope the
potential linkages with on-farm
performance monitoring.

Risks and specific opportunities

The third phase of NPIRD provided
opportunities of running a truly
national program for irrigation,
improving networking and gaining
improved adoption of R&D outputs.
The substantial industry consultation
and representation focused the R&D
effort on real needs and issues. In
contrast, a significant risk is too little
investment in strategic R&D as
identified in the Program review.

Collaborating organisations
¢ LWRRDC
NSW Land and Water Conservation

NSW Irrigators Council

* o o

QLD Department of Natural
Resources

Goulburn-Murray Water
Wimmera-Mallee Water

Southern Rural Water

Sunraysia Rural Water

WA Water and Rivers Commission

WA Agriculture

® & 6 6 &6 o o

Ord Irrigation
¢ South West Irrigation
Achievements and outcomes

The Australian Water Provider
Benchmarking report, initiated by
NPIRD, was the first such report by
any country in the world. The
International Commission on Irrigation
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and Drainage has acclaimed the report,
which was funded by the COAG Task
Force, AFFA and NPIRD, as a model
that could be used by all member
nations.

The report documents the performance
of 46 irrigation water supply systems
around Australia. It provides a
framework to measure their
performance in system operation;
environmental issues; business
processes and financial administration.
In future, the benchmarking process
will be funded and managed by the
irrigation industry, through the
Australian National Committee on
Irrigation and Drainage (ANCID).

NPIRD Phase 3 commenced with
advertised calls for projects in an
attempt to capture the diversity of
issues. The first and second advertised
calls were particularly successful in
addressing most of the NPIRD priority
issues. In addition to the suite of
approved projects, the NPIRD
Management Committee had identified
some remaining strategic issues that
required investment in Phase 3.

Considerable work has since taken
place to develop these concepts into
projects, including the establishment of
appropriate networks and linkages
between research providers, agencies
and industry. This is a particularly slow
process but one that has generated
considerable benefits even before the
projects themselves generate
information. In a way, the
development of projects in this manner
is a version of the Participative Action
Management model that NPIRD
developed under Phase 2.
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The latter stages of Phase 3 investment
will continue to focus on the
development of projects based on
identified strategic issues. In particular,
the Program will seek to achieve the
following.

¢ Harmonisation of storage
management to address the
sometimes competing demands of
variability (for the environment) and
reliability (for industry).

¢ National consistency in our
approach to measurement and
reporting of crop water balance and
evapotranspiration.

¢ Initiation of a scoping exercise into
the feasibility of a National On-Farm
Benchmarking Scheme — to be
completed in 2000-2001. This
scoping will develop the conceptual
framework and identify resource
requirements.

¢ Development of a national
framework for the assessment of
irrigation developments,
consolidating a previous investment
by NPIRD in this area.

The last year has involved an intense
schedule of activities, due to the
ongoing maintenance of Phase 2
activities; the initiatives commissioned
from Phase 2 funds; and the significant
planning effort for Phase 3. The
Program Coordinator attended a
number of project steering committee
meetings and workshops throughout
the year. In addition, more effort was
made to liaise with research providers
outside of the scheduled project
reviews.



The process of project selection has
been significantly strengthened with
the establishment of a Technical
Reference Group. This group provides
technical advice and project ratings to
the NPIRD Management Committee
during the project selection process.

An important part of management
objectives for 1999-2000 was to
improve the follow-up activities at the
conclusion of projects. The new
information strategy essentially
provides such a strategic framework for
addressing this issue in a consistent
and logical manner.

NPIRD has an increasingly important
role working with the two peak
industry bodies, ANCID and the TAA, in
the scoping and delivery of National
Workshops and conferences on core
issues. This relationship works
particularly well, since NPIRD brings
the research credibility and resources
whilst the industry partners bring
networks and essential industry
backing.

Examples over the last year include:

¢ TAA conference Melbourne —
research stream presentations and
stands;

¢ ANCID conference — presentations
and stands;

¢ National subsurface drainage
workshop (CLW20);

¢ National Workshop on Nutrients and

Sediments in Irrigation Drainage
(GMW?7); and

¢ ANCID Channel Seepage workshop
(WRWD).
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Analysis of performance

The Program review, covering 5.5
years of R&D investment, reached quite
favourable conclusions regarding the
Program performance. Some areas for
improvement were identified and were
addressed, including:

¢ wider representation and national
profile;
¢ increased strategic R&D;

¢ stronger linkages with other R&D
corporations; and

¢ improved program evaluation
strategy, including use of program-
level performance criteria.

Communication

The Program has acted as a catalyst for
more integrated irrigation R&D effort in
Australia. A number of Phase 3 NPIRD
projects focus on improved
communication between regions and
institutions. In addition, NPIRD and the
MDBC Irrigation Program have
reciprocal membership to ensure that
maximum benefits are obtained from
limited resources.

A significant amount of work has gone
into redesigning the Program’s
communication effort in response to a
comprehensive communication audit of
NPIRD, and in line with the proposed
restructure of LWRRDC operations. The
new NPIRD communication package,
to be implemented in 2000-2001,
includes the following key elements:

¢ enhancement of the NPIRD WeDbSite
<www.npird.gov.au> functionality;

¢ revised information recording and
distribution strategy;
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¢ a business planning approach to the
marketing of reports and project
outcomes;

¢ continued development of
information packages, to be titled
the NPIRD Irrigation Insights Series;

¢ more structured communication
guidelines and assistance for project
managers; and

¢ coordinated communication with
other LWRRDC programs through
agreed service contracts.

The NPIRD Management Committee
aims to meet in two regional locations
each year in addition to the regular
phone conferences.

This year the Committee toured the
Northern Victorian irrigation region,
including both formal and informal
interaction with researchers and

landholders. Two other face-to-face
meetings were held in Canberra to:

¢ finalise investment decisions for the
Phase 3; and

¢ liaise with LWRRDC in relation to
the proposed restructure of
Corporation operations.

There are a significant number of
requests for information about the
Program and the projects under
management. Most queries of a general
nature are handled via email and
phone, although with the development
of the NPIRD web page the Program
now has a more efficient way of
directing people to the information
they require.

The expanded Partnership agreement
for Phase 3 was finalised, with financial
agreements in place to 2002. The
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continued institutional restructure of
NSW water management, together with
the introduction of the Goods and
Services Tax, has required
reconsideration of the levy collection
mechanisms for NSW irrigators.

Interim arrangements will be in place
for the 2000-2001 collection whilst
negotiations continue on the most
appropriate and equitable means for
NSW contributions in the longer term.

Future directions

With Phase 3 investment almost
complete, the Program will now focus
on the following areas:

¢ finalisation of remaining investment
decisions on priority issues currently
being scoped,

¢ ensuring that contracted projects
deliver against agreed outcomes;

¢ ensuring that the NPIRD
communication package is
implemented according to the
revised strategy and priorities;

¢ ensuring that NPIRD makes a
significant contribution to the new
LWRRDC strategic plan and
corporate structure; and

¢ investigation and agreement on a
revised Program and project
evaluation methodology.

Strategically, by the end of this
financial year, the Program is aiming to
position itself for a renewed round of
negotiations with current and
prospective partners for a fourth phase
of activities. It is expected that the
review, planning and negotiation phase
will take place throughout the final
year of Phase 3.



For further NPIRD information, please
consult <www.npird.gov.au>.

National Rivers Consortium

Goals and strategies

The National Rivers Consortium'’s vision
is to achieve continuous improvement
in the health of Australia’s rivers. The
Consortium is a strategic collaboration
between policy makers, river managers
and scientists.

The Consortium is established under a
Board of Management comprising
LWRRDC, the Murray-Darling Basin
Commission (MDBC), CSIRO Land and
Water, and the WA Water and Rivers
Commission. The Board will expand as
additional partners join the Consortium.

The Consortium has the following
priorities:

¢ protecting rivers with retained
natural values;

¢ restoring degraded rivers;
¢ training river managers;

¢ turning research into practical river
management solutions; and

¢ undertaking regional catchment
projects.

Risks and specific opportunities

The major risk to progress is ensuring
effective collaboration with key R&D
providers, National and State agencies
and Catchment Authorities, to support
this national initiative.

While there is currently a high level of
individual activity on specific issues,
there is no effective framework at the
national level for assembling the best
available information and knowledge
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on Australia’s rivers, and for delivering
ongoing improvements in their long-
term management.

The Consortium needs to secure
sufficient resources to undertake an
effective program of activities and the
benefits of national collaboration have
to outweigh the transaction costs if the
initiative is to be successful. Making an
impact on the continuing degradation
of our rivers requires substantial
financial resources and a coordinated
and focused national effort.

Collaborating organisations

¢ LWRRDC (managing agency)

¢ CSIRO Land and Water (funding
partner)

¢ MDBC (funding partner)

& WA Water and Rivers Commission
(funding partner)

Achievements and outcomes

Activities and achievements completed
include the following.

¢ National Rivers Consortium Strategic
Plan and Prospectus for new
members.

¢ National review of the legislative
and regulatory basis for river
management activities.

¢ Development of a framework and
planning process for river restoration
and rehabilitation practice.

¢ Development and promotion of best
practice river restoration,
rehabilitation and management
techniques.
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¢ Development of methods for
identifying and protecting rivers of
high ecological value.

¢ Report and design of a program of
activities for information exchange
and capacity building.

¢ Development of a program of
training and knowledge exchange
activities to increase the capacity and
skills of river managers.

¢ Design of one or more regional or
catchment based best practice
research/demonstration projects.

¢ Planning for a workshop on the
management of inland river systems.

While the Consortium has not been
established for long enough to report
significant outcomes, it has focused
attention on the need for an improved
national effort on managing Australia’s
rivers. The Consortium also implements
the new direction proposed by the
LWRRDC Strategic Plan 2001-2000,
with a team-based approach and River
Landscapes being one of the four
arenas of LWRRDC research activity.

Analysis of performance

The Consortium has taken time to gain
the breadth of partner support to fully
launch itself. In 2000, the partners
decided not to wait any longer and
initiated the Consortium to concentrate
on achieving valuable and influential
successes, as a foundation for future
growth.

The Consortium has limited resources
but skilled staff to deliver useful and
readily applied outputs. There has
been a significant increase in support
for the Consortium and growing
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confidence that it can meet the needs
of river managers. In particular,
catchment and river management
authorities are becoming strong
supporters of the Consortium.

Communication

Communication for this Program is
integrated with the new LWRRDC
communication plan. A service
agreement specifies the respective roles
and responsibilities for undertaking
communication activities by the
Consortium and by LWRRDC.

Future directions

The National Rivers Consortium will
better assemble the full range of skills,
expertise and capacity of major
organisations involved in river
restoration and protection in Australia.
The Consortium will connect the
various types of activities (policy,
science, practical management) and
speed up progress to achieve
community goals for river condition
and management.

For further NRC information, please
consult <www.rivers.gov.au>.

National River Health Program

(NRHP)

Goals and strategies

The overall goals of the Program
remained unchanged during
1999-2000, to:

¢ provide integrated physical, chemical
and biological tools to assess and
monitor the health of Australian
rivers; and

¢ develop an understanding and
methodologies for implementing the



environmental flow requirements of
rivers and their floodplains.

During the year, the Program has
focused on maximising the outcomes
from the Phase 1 NRHP investment.

Risks and specific opportunities

Prolonged drought has affected two
projects, including the large Campaspe
environmental flows project. Legal
issues surrounding the future
management, development and
support for the AUSRIVAS technology
were partially addressed during the
year.

Collaborating Organisations

¢ EA- Biodiversity and Environment
Protection Groups, Water Policy
Section (funding partner)

¢ LWRRDC (management partner — to
30 June 2001)

¢ Water Services Association of
Australia (managing the Urban sub-
program)

¢ MDBC (managing Environmental
Flows Decision Support Program)

Achievements and outcomes

The Monitoring River Health Initiative
(MRHD maintained its continued
primary focus on supporting the
development of riverine bioassessment.
It continued to support the final stages
of two of the original 19 bioassessment
R&D projects, with one of those
projects being completed during the
year.

In addition, two of the three microbial
bioassessment projects initiated during
1998-99 were supported and one was
completed. Two of the three
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postgraduate scholarships on
freshwater macroinvertebrate taxonomy
were ongoing in 1999-2000.

Two new projects were initiated under
the AUSRIVAS aspect of the MRHI and
completed within the year. One project
completed the development of the
AUSRIVAS models, and the other
assisted with production of a stream
diatom key (or iconograph).

Key outcomes of the MRHI in
1999-2000 were:

¢ initiation of the final (‘alpha’) stage
of AUSRIVAS model development
(which was then continued with
funding from Environment Australia);

¢ completion of the first national key
to diatoms and book on river
monitoring and experimental
methods (due to be published by
Cambridge University Press late in
2000); and

¢ ongoing support for postgraduate
research in macroinvertebrate
taxonomy.

The Environmental Flows Management
Initiative (EFMD continued to support
the three remaining environmental
flows R&D projects from the original
16 in its portfolio. One of these was
completed during the year, with the
production of a guide to estimate water
requirements for floodplain wetland
plants.

The Campaspe project, jointly funded
by the CRC for Freshwater Ecology
(CRCFE), continued its final year of
field work, with LWRRDC funding. The
CRCFE has agreed to continue the
project, despite drought conditions and
the resulting absence of releases from
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Lake Eppalock. An additional
experimental project — on riverine and
floodplain interactions under high flow
— will continue beyond June 2000. This
has also been affected by the absence
of high flow events.

The Environmental Flow Decision
Support System project was completed.
A national workshop was run on its
usage.

The Program Coordinator is continuing
much of the initiatives developed from
the LWRRDC-managed NRHP (Phase 1)
under the EA-managed AUSRIVAS
component of the NRHP, now funded
through the NHT (Phase 2). There is
strong continuity both in Program
direction and Program coordination.
Much of the legacy and products form
the LWRRDC-managed MRHI is being
actively used in Phase 2.

Analysis of performance

The performance of the Program has
been sound, with the final program
outputs being well promoted and
feeding into Phase 2 where
appropriate. The termination of the co-
management relationship between
LWRRDC and EA was fully
acknowledged early in the financial
year and built into the LWRRDC’s
management of the Program.

Communication

Communication activities have been
restricted to articles in the LWRRDC-
published Rivers for the Future
magazine, and occasional articles and
television coverage associated with the
FNARH managed by the lead agencies.
Communication activities are now
largely the responsibility of EA.
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Future Directions

Phase 2 of the NRHP is now being
managed by EA, without LWRRDC
involvement. Phase 1 projects will
continue to be managed by LWRRDC
until the completion of all project
contracts (projected to mid-2001).

For further NRHP information, please
consult <www .lwrrdc.gov.au>.

National Wetlands R&D Program

Goals and strategies

The Program goal is to support the
conservation, rehabilitation, restoration
and long-term sustainable development
of wetlands by government and private
sectors in Australia, through targeted
R&D. The strategy is based on the
outcomes of a national R&D priorities
review and involves funding projects
against seven key areas: water regime;
contamination; grazing and cropping
practices; invasive pests; health
monitoring; valuing wetlands; and
information/technology transfer.

Risks and specific opportunities

The risks to the continued
sustainability of Australian wetlands are
many and varied. The Program is
attempting to minimise some of these
risks by providing for more effective
management.

Collaborating organisations

¢ EA (lead agency)
¢ LWRRDC (managing partner)

Achievements and outcomes

Eleven projects were initially funded
under the Program, of which six are
now complete.



¢ Margaret Brock: How do water
regime and grazing alter the
reproductive capacity of aquatic
plants? (University of New England)

¢ Jim Puckridge: Modelling ecological
responses to water regimes in arid
wetlands. (University of Adelaide)

¢ Jenny Davis: Monitoring wetland
health: are National River Health
Program protocols applicable?
(Murdoch University)

¢ Alistair Robertson: The availability of
wetland habitat for waterbirds in
arid Australia. (Charles Sturt
University)

¢ Anthony Milne: Identifying and
monitoring change in wetland
inundation patterns, Kakadu NT.
(University of NSW)

¢ S. Chamala: Integrating wetlands
R&D and onground wetland
management scoping study.

The remaining five projects are all
scheduled to be completed by the end
of 2000:

¢ (Scheduled for completion: July
2000) Richard Kingsford: Changing
water regimes and wetland habitats
in the Lowbidgee floodplain. (NSW
National Parks and Wildlife Service)

¢ (August 2000) Michael Douglas:
Weed management and the
biodiversity and ecological process
of tropical wetlands. (Northern
Territory University)

¢ (September 2000) Martin Thoms: The
effect of flow on nutrients in
wetland habitat. (University of
Canberra)
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¢ (December 2000) Paul Bailey & Paul
Boon: Implication of nutrient
enrichment for management of
primary productivity in wetlands.
(Monash University & Victoria
University)

¢ (December 2000) Jeff Bennett: The
private and social values of
wetlands. (University of NSW)

Analysis of performance

The Program has recently been
reviewed by Resource Policy and
Management Pty Ltd. The
recommendations of the review will be
considered by the Program
Management Committee.

Communication

While the public and private sectors
are now generally more aware of the
values of and threats to Australian
wetlands, and there is increased
interest by community groups in
onground wetlands management; the
extent to which this Program has
contributed to these changes has not
been precisely determined. However, it
seems likely that the Program has
contributed, even in some small part,
to the groundswell of increased
environmental concern about wetlands
now evident within the wider
Australian community.

For example, LWRRDC coordinated the
publication of the second in a series of
wetland publications stemming from
research by Margaret Brock at the
University of New England. Both
publications — Are there plants in your
wetland? Revegetating wetlands and the
previously-published Are there seeds in
your wetland? Assessing wetland
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vegetation — are available free of
charge from the AFFA Shopfront on
freecall 1-800-020157.

After all project payments and
administrative costs are paid out of the
remaining R&D funds, there will be a
small residue (estimated $20,000).
These unspent funds will be put
towards communicating outcomes of
the Program and its projects.

Future directions

The Program formally completed its
three-year funding period at 30 June
1999. A Program review report,
completed in 1999-2000, will be
considered in August 2000 by the
Program Management Committee,
which will make recommendations to
the Minister for Environment and
Heritage on the future of the Program.

For further Program information, please
consult
<www.environment.gov.au/bg/environ
m/wetlands/r_d/rd. htm>.

Riparian Lands R&D Program

From 1 July 2000, this Program will be
managed as a science-based program
component under the broad umbrella
of the National Rivers Consortium.
During 1999-2000, it was managed as a
stand-alone activity, and it is therefore
reported separately here.

Goals and strategies

To develop guidelines and practices for
sound and economic management of
riparian lands, in order to maintain and
improve the condition and value of
streams, wetlands and impoundments.

This Program has three major
components.
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¢ A physico-chemical research
component has the objective to
identify and quantify the effects of
riparian lands on channel
morphology, bank stability and entry
of nutrients and sediments to rivers
and waterbodies.

¢ An ecological research component
has the objective to identify the key
processes by which riparian lands
influence in-stream ecosystems and
their functioning and to quantify the
major effects.

¢ A demonstration and evaluation
component has the objective to
demonstrate practical, cost-effective
and ecologically-sound methods for
rehabilitation and management of
riparian lands.

The Program operates through a series
of research and demonstration/
evaluation sites around Australia,
established through collaboration with
State agencies, catchment management
committees, local government and
landcare/rivercare groups.

The two research components aim to
understand and quantify crucial
processes in the interactions between
riparian lands and adjacent
waterbodies, and to draw out
principles for sound management of
riparian lands. The demonstration and
evaluation component aims to test
these principles in practical settings,
through involvement by landholders
and local community groups.

Communication activities disseminate
information from throughout the
Program through a range of products
designed to meet the needs of different
audiences and end-users.



Risks and specific opportunities

Community awareness and
expectations in sound management of
rivers and their adjacent riparian lands
is increasing. This has helped to
develop an expanded market for
Program outputs and products.

There has been a high demand for
products designed for both technical
audiences (eg. government agency
personnel, catchment management and
landcare facilitators), and those
products aimed more broadly at the
community and individual landholders.

Program outputs have been made
available as principles for sound
riparian management, together with
practical advice on how these may be
implemented.

It is up to individual groups and
landholders to work out how best to
meet these principles in their particular
circumstance. Some of the
demonstration/evaluation projects have
shown significant economic benefits in
the long-term from improved riparian
management. This is an important
factor in reducing the risk of low
adoption rates.

Collaborating organisations

¢ LWRRDC (co-lead agency)

¢ CRC for Catchment Hydrology (co-
lead agency)

¢ Centre for Catchment and In-Stream
Research — Griffith University (co-
lead agency)

& State agencies (funding partners)

— Queensland Department of
Natural Resources
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— NSW Land and Water
Conservation

— SA Department of Environment,
Heritage and Aboriginal Affairs

— Hydroelectric Commission,
Tasmania

— Agriculture Western Australia, and
WA Water and Rivers Commission

Achievements and outcomes

The first phase of this Program was
completed at 30 June 2000. The two
research components have been highly
successful at identifying and
quantifying critical processes that
govern interactions between riparian
lands and their vegetation and aquatic
systems.

For example, it has been shown that a
well-maintained grass buffer strip of six
metres width can be very effective in
trapping up to 95% of sediment and
associated nutrients from upslope
intensive agriculture.

The important effect of tree roots in
reinforcing and stabilising stream banks
has been quantified for different parts
of a river’s catchment. Work has shown
the relative importance of hill slopes
and gullies/channels as sources of
sediments under particular catchment
and land use conditions.

This data has been collated in the form
of sound management principles and
decision-support tools. For instance, as
look-up tables showing the influence
of tree roots in stabilising banks in
relation to distance and depth, or the
width of grass buffers needed for
particular slopes and land uses.

Page 87



LWRRDC Annual Report 1999-2000

The ecological research has
demonstrated that inputs of material
(leaves, twigs, flowers, fruit and bark)
from streamside vegetation are a
critical component of aquatic food
chains for streams in natural condition
in Australia. It has been shown that
nitrogen rather than phosphorus can
be the nutrient limiting in-stream algal
growth within forested streams.

Of special importance, work has
shown that the shading effect of
riparian vegetation is critical in
preventing the growth of nuisance
plants and algae in streams, even in
the presence of enhanced nutrient
levels.

This has been a common finding right
across Australia, with results also
showing the influence of latitude and
stream orientation. At lower latitudes in
the tropics, shade equivalent to
approximately 70% of that found under
natural conditions is required to
prevent the growth of nuisance plants
and algae, while a level nearer 60% is
sufficient at higher latitudes to the
south.

Much of the shading effect of
vegetation can be obtained by
revegetating just the northern bank on
east-west flowing streams of up to
several metres width. This is important
information for catchment or rivercare
groups with limited funds. The
information from this ecological
research has also been collated in the
form of management principles and
decision-support tools.

The demonstration/evaluation projects
have enabled landholders and
community groups to test and evaluate
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different methods of riparian
management and rehabilitation. A
number of cost:benefit analyses have
been completed. This work has led to
a large expansion of interest and
involvement in riparian management in
the catchments concerned. However,
information and awareness has been
slower to move to adjacent catchments.
The results of these projects are at
present being collated and will be
published as a set of national case
studies to provide support and
guidance to the many other groups
who wish to undertake riparian
projects.

Much of the work undertaken in the
first phase of the Program has been
published in a detailed set of Riparian
Land Management Technical
Guidelines, that summarise known
information from published literature.
This is presented in the form of a set
of practical methods for on-ground
riparian management. Demand for this
report, as for other Program products,
has been high. It provides an essential
source document of information not
previously available within Australia.

The Program newsletter RIPRAP and
other Program outputs have continued
with similar high levels of demand.

An independent review of the Program
and its impact was conducted towards
the end of 1999. This was undertaken
by the Virtual Consulting Group, with
assistance of two external scientific
reviewers, Dr J. Imhof of the Ontario
Ministry of Natural Resources, and Dr
R. Davies-Colley of the New Zealand
National Institute of Water and
Atmospheric Research. The review
concluded that:



¢ the Program had significantly raised
the profile of riparian land
management within Australia;

¢ the scientific research was of
exceptionally high quality, and had
developed a sound basis for future
management;

¢ communication activities had been
very successful at collating
information and making it available
in readily-useable forms for different
target audiences; and

¢ overall, the Program had represented
an excellent return for the funding
available.

The review noted a number of
opportunities for work to build on and
enhance that completed under the first
phase. It also recommended that in any
further work, a closer connection be
established between the physico-
chemical and ecological research
components.

Analysis of performance

The first phase of the Program has
now been completed. It has clearly
been very influential in raising the
profile and capability for riparian land
management within Australia. The
close working relationships established
by Program research teams and State
agency personnel, as well as with
many community groups, has helped
to ensure a high level of interest in,
and uptake of, Program findings and
outputs. An independent review of the
Program identified the significant
progress made in process
understanding and development of
sound principles for riparian

Report of Operations — Program Management

management. The challenge now is
two-fold:

¢ to help further extend the level of
awareness amongst the Australian
community of the importance of
riparian lands and the need for
improved management; and

¢ to ensure that Program findings are
used to maximum effect to support
onground management, including
that supported under the Natural
Heritage Trust.

Communication

An innovative and dynamic
communication approach developed by
the Program has led to increased
demand for its products and interest in
its activities. A River Landscapes Poster,
promoting the message of working
together to restore Australia’s river and
riparian environments, has been widely
sought. Similarly, the poster’s
companion brochure outlining the
work of the Program and how its
research activities and products can
assist groups and individuals to better
manage these special environments has
been in demand.

The Rivers WebSite
<www.rivers.gov.au>, combined with
the release of the Riparian Land
Management Technical Guidelines and
the Rebabilitation Manual for
Australian Streams, has been an
important part of Program
communication. Printed copies of these
materials have also been made widely
available to people who want to use
them as a ready-reference source.

Other products arising from the
Program, including its newsletter,
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RIPRAP, as well as further technical
reports and decision-support tools,
have achieved a high level of
penetration amongst potential user
audiences.

Future directions

Following completion of the
independent review of the first phase
of the Program, a plan for a second,
five-year phase was developed. This
identified 12 key areas for improved
riparian management, for which
additional research and demonstration
activities were required.

This plan was discussed in detail with
State agencies, catchment committees
and other community groups with an
interest in riparian management. There
was universal support for a second
phase of the Program, which is now
being established in collaboration with
the range of partners that were
involved in Phase 1.

The recommendations of the Program
review are being followed in
establishing the second phase,
particularly the need for closer
integration between research
disciplines. A national advertisement
identified three major groups who
wished to be involved in the second
phase and to make available significant
resources of their own. Research will
be contracted with other groups where
particular skills are required.

Agreement in-principle has now been
reached between LWRRDC and a range
of partner organisations to commence a
second phase of this Program from 1
July 2000. Negotiations on research
priorities in relation to the identified
riparian land management issues, and
joint funding arrangements, are
continuing. The aim is to begin
commissioning and contracting
research towards the end of 2000.

For further Riparian information, please
consult <www.rivers.gov.au>.

Sustaining Vegetation in the
Landscape

Joint Venture Agroforestry R&D
Program (JVAP)
Goals and strategies

The vision is for a dynamic Australian
agroforestry sector that is:

¢ cconomically viable through its
contribution to the sustainable
production of agricultural and forest
products;

¢ managed to sustain land, water and
biodiversity resources; and
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¢ designed to enhance landscapes
valued by landholders and
communities at the regional and
national levels.

With this vision in mind, the Joint
Venture Agroforestry R&D Program
(JVAP) has the goal of integrating
sustainable and productive agroforestry
within Australian farming systems.

To achieve this goal, the following
objectives and strategies are being
pursued. They have been structured to
recognise the multiple benefits of farm
forestry and the higher level of risk that
farmers face in adopting farm forestry



compared to many other agricultural
enterprises.

1. Targeted strategies for
implementation of farm forestry.
This objective seeks to underpin the
removal of a range of economic,
institutional and social impediments
to the adoption of farm forestry.

2. More sustainable management of
natural resources eg. soil, water,
biodiversity. Strategies under this
objective seek to provide and
disseminate the biophysical and
economic information needed to
optimise the investment in trees to
improve Australia’s environmental
amenity and natural resource base.
Since some 60% of Australia’s land is
managed by private landholders, the
integration of trees into farming
systems will be crucial to achieving
the level of tree planting needed to
address these issues.

3. Optimised productivity of crops
and pastures. This objective
recognises that the integration of
agroforestry with farming systems
can provide benefits such as shelter
and increased yields of crops and
pasture.

4. Optimised direct returns from
tree products. Production of
commercial timber, oils and other
products has the potential to provide
for diversification of farm income.
Uptake, however, requires improved
information on commercially viable
species, management systems,
harvesting and processing. If the
multiple objectives of farm forestry
are to be achieved its geographical
range needs to be extended. The
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development of agroforestry in
medium to low rainfall areas is a
key strategy.

5. Cost effective multi-purpose
agroforestry systems to meet
commercial and environmental
objectives. This objective aims to
bring together the research
outcomes from the Program’s other
objectives to provide a better
understanding of multi purpose
agroforestry systems and to develop
design guidelines and decision
making tools that will assist farmers
to balance commercial and
environmental outcomes.

6. Effective communication. Effective
communication is crucial to the
success of the strategies in this R&D
Plan. Each of the above objectives
will be managed to ensure that the
research outcomes are accessible to
forest growers and their advisors.

Risks and specific opportunities

Agroforestry systems are increasingly
being applied to areas previously
considered to be marginal for
traditional forestry activities, most
notably medium to low rainfall areas.
To optimise the potential viability of
agroforestry in these areas, a key
priority for the JVAP is the
development of commercial species
and provenances for agroforestry
systems in medium to low rainfall
areas.

As part of the R&D activities to assess
low rainfall species, the JVAP provides
support for trials to assess a range of
species for hardwood and softwood
production; and other products such as
oil mallee. Many of the trials presently
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being established may also include
basic species, provenance or family
collections from the wild.

Collaborating organisations
¢ RIRDC (lead agency)
¢ LWRRDC (funding partner)
¢ FWPRDC (funding partner)
¢ MDBC (funding partner)
¢ NHT

Achievements and outcomes

¢ Developed a new guideline series to

communicate outcomes of key

research projects. The guideline
series provide more quantitative
information than the previously

published Design Principles for Farm
Forestry and include state-of-the-art

research results.

¢ Implemented the Seed and

information support for commercial
Jarm forestry project, which is jointly

funded by the JVAP and the
Commonwealth Farm Forestry
Program. The project provided

advice to a wide range of individuals
and farm forestry groups from every

state and territory.

¢ Published a quarterly ANU Forestry
Market Report. Publication of a short

report containing the first eight
Market Reports.

¢ Published Practical farm forestry

economics: whole farm case studies

containing 10 case studies from
around the country describing a

range of agroforestry systems. Each

case study presents an economic
analysis of each system and
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discusses the potential social and
environmental implications.

Commissioned a study to assess the
socioeconomic implications of the
introduction of agroforestry systems
to rural areas.

Published a review report on the
current knowledge of biophysical,
and socioeconomic processes
associated with agroforestry systems.
This report can be used as a basis to
determine methods to evaluate the
effectiveness of vegetation
management programs.

Developed a series of research
projects designed to investigate the
impact of agroforestry and farm
forestry systems on biodiversity.

Completed a pilot study to evaluate
the potential for trees to be
established on non-arable land to
replace weeds.

Published a report that assesses the
interaction between E. globulus alley
systems and pasture production.

Completed a review which identified
the opportunities for growing
conifers in low rainfall areas of
Australia, including preliminary
analysis of the potential economic
and social benefits generated by
these forestry systems in low rainfall
areas.

Ongoing development of
physiologically based growth and
yield models to make them more
applicable to a wide range of
agroforestry systems.

Published a report detailing the
evaluation of a novel nutrient system



for improved growth of tropical
cabinet timers.

¢ Published a report containing new
models describing the correlations
between tree growth rates and site
parameters. These models may be
used in conjunction with economic
models to undertake more sound
evaluation of the potential economic
returns from farm forestry activities.

¢ Supported the second phase of the
Master Tree Growers’ Program.

¢ Completed a guide for designing
agroforestry and farm forestry
systems to maximise the potential
benefits to catchment health and
optimise productivity.

¢ Developed a multi-agency project to
develop a decision support tool for
farm forestry.

Analysis of performance

The level of the adoption by industry
of the results of research, organised
and supported by the JVAP is indicated
by:

¢ about $20,000 in sales of the 20

publications (equal to 1998-99 sales
of 22 publications); and

¢ some 1,100 subscribers to the
Shaping the Future with Farm
Forestry newsletter.

Communication

Effective communication is a key
strategy in the Program. In line with
the RIRDC communication strategy,
most project final reports are published
or made available on the World Wide
Web. In addition, where the results are
considered to be of wide enough
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interest, 8~12 page short reports are
written by science communicators to
promulgate the key findings. The JVAP
continued to produce the Shaping the
Future with Farm Forestry newsletter
which has a circulation of
approximately 1,100. Moreover, a
number of articles were published in
popular media such as Australian
Farm journal.

Future directions

Key future developments anticipated
include the following.

¢ Continue to develop a planning
framework for the development of
Biomass as an energy resource.
Continue to support and manage the
Biomass Taskforce and facilitate
nationally-coordinated R&D into the
use of agroforestry and farm forestry
systems for bioenergy production.

¢ Continue to support R&D into
medium to low rainfall agroforestry
systems.

¢ Support and facilitate R&D to
investigate the impact of farm

forestry on catchment yield and
water quality.

¢ Facilitate projects to investigate
commercialisation of environmental
services from agroforestry systems
with an emphasis on medium to low
rainfall areas.

¢ Commission a review of the R&D
priorities for agroforestry and farm
forestry systems in Northern
Australia.

¢ Ongoing refinement of guidelines to
optimise the biodiversity values of
agroforestry systems. Publication of a
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series of case studies detailing
examples of the biodiversity values
of farm forestry systems.

¢ Publication of a report which
investigates the potential for
integrated mallee processing for
carbon products, eucalyptus oil and
electricity

¢ Publication of the outcomes of a
study into the socio-economic
implications of the expansion of
farm forestry.

¢ Increased availability of improved
genetic material for medium to low
rainfall areas of Australia.

For further JVAP information, please
consult <www.rirdc.gov.au>.

Maintenance of Condition,

Productive Capacity and
Environmental Values of
Rangelands

Goals and strategies

The aim of the National Rangelands
R&D Program is to help develop
methods of land use and management
which maintain the condition,
productive capacity and environmental
values of rangelands.

In the scoping studies prior to
developing this Program, the
Corporation identified that the scale
and diversity of Australia’s rangelands
meant that examination of productive
use and sustainability can only be done
effectively at a regional scale. There
was a pressing need to link R&D with
regional resource management
planning processes. The key
components of this Program were
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designed to meet these two
requirements.

The three core projects include one
based in the North-East Goldfields of
WA, another in the Mulga Lands of
western NSW, and a third based in the
Central Highlands region of
Queensland. In each case, local
communities and agencies are involved
in a regional-scale process to examine
resource allocation and management
practice. There is a strong interaction
of that process with research teams
supported by the Corporation.

The overall aim of each project is to
use or provide a database of the
region’s natural resources, and then to
examine alternative scenarios of
resource use and management in order
to both enhance the regional economy
and improve the condition and
sustainable management of those
resources.

Risks and specific opportunities

The three regional planning projects
are all high risk ventures, in that if the
outputs are to be translated into
tangible outcomes, strong political and
policy support, as well as funding, will
be required. At the same time, there is
the potential that externally driven
changes in policies and programs will
overtake the R&D, which is of
necessity a slower process. Each
project has attempted to deal with this
risk through developing links
(primarily via its community structures)
into policy and political frame works,
and by ‘institutionalising’ project
outputs as far as possible.



Collaborating organisations

¢ LWRRDC (co-lead agency)

¢ Commonwealth Department of
Transport and Regional Services
(funding partner)

¢ CSIRO (co-lead agency)

& State agencies (co-lead agencies)
¢ Agriculture WA

¢ NSW Land and Water Conservation

¢ Queensland Department of Natural
Resources

Achievements and outcomes

In the WA project, the sector-based
‘rules’ for use of particular landscape
elements have been collated to
produce a set of maps of potential
resource use in the region. The project
is now working to establish a
community executive or group that will
use these maps to further negotiate
and implement opportunities for
changed resource use in the region.

The NSW project has identified a
number of policy and related issues of
institutional structures and
responsibilities that reflect the views of
different stakeholder groups involved
in the project. Some of these
opportunities have been considered
and incorporated in the outcomes of
the recent NSW Western Lands review.

In the Queensland project, emphasis
has been placed on developing local
structures to improve decision-making
and management practice related to
natural resources. Opportunities to
‘institutionalise’” community
involvement and negotiation on
important decisions related to
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sustainable natural resource
management have been identified and
acted upon. These have related initially
to the State’s impact assessment
process, and through significant
community involvement in responding
to the Fitzroy draft Water Allocation
and Management Plan.

Each of the three projects has involved
close participation from stakeholder
groups, both within each region and
more widely (eg. State and
Commonwealth agencies). Each has
developed specific products for use in
its region. These are being taken up by
agencies and community organisations.
The final reports of each project, which
summarise the issues and methods
used, will be made public where
possible. Each project is preparing a
number of written reports which
should be particularly valuable for
agencies and groups interested in
improving natural resource
management in other rangelands
regions. In addition, a comparative
assessment across the three projects is
also being undertaken (see below).

All three of the regional resource-use
planning projects are due to be com-
pleted in 2000-2001. Since they have
taken different approaches to the origi-
nal aim of linking research with regio-
nal planning processes, the opportunity
has been taken to conduct an indepen-
dent review across the three projects.
The aim of this review is partly to
identify whether the projects and the
Program as a whole have met their
objectives. More particularly, the
review will also identify critical success
and failure factors in the development
of a knowledge-based process to guide
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planning for the use and management
of natural resources at a regional scale.
The review commenced in June 2000
and will finish by the end of August
2000. The assessment of the three pro-
jects, and particularly their comparison
of the different issues approaches and
the tools and methods used and their
relative success, will be published.

A fourth major project within this
Program (the ‘Biograze’ project) has
examined the potential to reduce the
extended range of watering points now
available within most rangeland areas.
Watering points have had considerable
impact on biodiversity through
extending the season and range of
grazing by domestic, feral and native
animals. This project has developed a
suite of techniques that can be used to
examine alternative plans to reduce
watering point distribution for their
economic impacts (possible loss of
grazing and animal production), and
on conservation of biodiversity
(benefits of reduced grazing pressure).
The project has developed strong
interest by a number of grazier groups
and State agencies. It is likely that its
methods will be implemented in a
number of rangeland areas, where
there is significant potential to manage
better for biodiversity purposes with
minimal impact on production.

Analysis of performance

This Program has pioneered a new
approach to rangelands research
through the close linkage between
R&D and local communities and their
planning processes. Projects are
beginning to develop alternative
resource use scenarios. It is now time
to assess whether this approach is

Page 96

providing a significant advance on the
past, in terms of practical outcomes. A
number of cross-disciplinary projects
have been supported jointly by the
three main resource planning projects.
There has been substantial sharing of
expertise and experience.

Communication

As this Program comprises only four
large projects, communication is mainly
undertaken at a project level. Research
teams have made several presentations
on the regional planning projects
during the year, and all were
publicised at the International
Rangeland Congress in July 1999. Work
being undertaken to summarise results
across these projects will be published
to draw out principles and critical
success factors for regional planning
structures and processes. The early
results of the Biograze project have
been presented to graziers and agency
staff. These will also be summarised for
publication.

Future developments

This Program will be completed in
2000-2001. Once the independent
review of the three regional projects
has been completed, LWRRDC will be
in a position to consider whether there
are opportunities for further
investments in rangelands R&D. This
will be assessed in the context of an
increasing emphasis on regionalisation
for natural resource management. For
example, the recent Commonwealth
discussion paper on natural resource
management expressed this regional
emphasis.

For further Program information, please
consult <www.lwrrdc.gov.au>.



Rehabilitation and Management of

Remnant Vegetation

Goals and strategies

The National Remnant Vegetation R&D
Program aims to assist government
agencies, community groups and
landholders to better manage and
protect remnant vegetation through the
application of improved knowledge
and understanding gained from
research.

The overall aim of this Program is to
provide practical assistance for
onground management of remnant
native vegetation and also to assist the
development of improved policies and
programs to help achieve this aim. In
undertaking this work, the focus has
been on tree-dominated native
vegetation in the highly-altered and
fragmented landscapes of Southern
Australia.

The Program has focused on three
main areas: ecological research; socio-
economic research; and regional
planning projects. The ecological
projects aim to understand the causes
of continued degradation of native
vegetation, and the eventual loss of
species and key functions, in order to
develop practical management methods
to help prevent or reverse these trends.

The socio-economic projects have
given special attention to the
development of incentives and
management structures applicable to
different levels of government and
non-government organisations, to assist
in the sound management of remnant
native vegetation. They are also
examining how economic costs and
benefits of managing remnants of
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native vegetation can be integrated
with agricultural production and how
social and cultural factors, as well as
economic factors, affect attitudes to
native vegetation.

Six State-based pilot planning projects
have been funded by the Program, in
association with the National
Vegetation Initiative of the NHT. These
projects have tested the feasibility of,
and identified the major difficulties in,
planning vegetation management at the
regional scale. In order to maximise
their impact, they have involved
consortia including local communities,
government agencies and researchers.

Risks and specific opportunities

Provision of sound information on the
benefits of sustaining native vegetation
in rural landscapes, and strong links
between research, policy development
and practice, help to overcome the
risks associated with the Program, or at
least to minimise their impacts. The
highest level of risk is associated with
factors largely beyond the control of
the Program, such as a renewed
emphasis on commodity prices and
potential changes in the policy
environment, overseas markets or the
taxation regime. Climate change
impacts are another external factor that
represents both a direct and indirect
risk to native vegetation. In
comparison, the technical risks
associated with R&D on remnant
vegetation conservation and
management are relatively small.

The first phase of the Program ended
on 30 June 2000 and the projects have
been of a high standard overall. By
continuing the Program into a second
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phase (see Future Directions), a
specific opportunity has arisen to build
on the work undertaken in the
Program and to maintain the national
focus it provides.

Collaborating organisations
¢ LWRRDC (co-lead agency)
¢ EA (co-lead agency)

Achievements and outcomes

The Program has achieved several
notable successes, including the
following.

¢ New insights have been gained on
the contribution of remnant
vegetation to biodiversity
conservation in landscapes
dominated by pine plantations.
These have influenced plantation
practice and formed the basis of a
set of guidelines published early in
2000.

¢ A publication examining the role of
the philanthropy in nature
conservation and proposing tax and
policy changes drew strongly on the
work of Binning and Young on
incentives for managing native
vegetation.

¢ Similarly, a proposal by Binning and
Young to allow a tax deduction for
land valued over $5,000 that is gifted
to conservation organisations has
been adopted by the
Commonwealth Government.

¢ Principles have been developed for
the management of grazed
landscapes in south-eastern
Queensland with direct input from
property owners. A series of highly
successful workshops was held to
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discuss the approach, and a very
popular board-game developed to
illustrate the role of native
vegetation in production landscapes.

A number of projects in the Program
have demonstrated the importance
of riparian areas for biodiversity
conservation.

Work on how rural and urban
residents perceive native vegetation
has led to the development of
guidelines to help raise awareness.
The project has already done this by
identifying the pressures on many
younger landholders to further
develop their properties, with
potential negative impacts on
conservation values.

Techniques for establishing the
willingness of people to pay for
conservation activities on private
land have been assessed and
refined, and are now being adopted
by State and Commonwealth
agencies.

A series of presentations across
Victoria on wildlife management in
Box-Ironbark forests was well
attended. Management
recommendations based on the
research in this project have also
been in very high demand. The
project has also had a major
influence on policy directions for the
long-term conservation and
management of these systems.

The LWRRDC Board agreed to
support the second phase of the
Remnant Vegetation R&D Program,
which is set to commence in July
2000 and will build on the successes
of the first phase.



In addition, a wide range of outputs on
sound management of native
vegetation are being fed into other
processes, for example the
development of best practice
guidelines by rural industries and
farmer groups.

The final Program Coordination
meeting was held to review progress
on recently completed and ongoing
projects and to strengthen linkages
between projects. A number of external
participants, including other LWRRDC
Program Coordinators, were invited to
give presentations on the links
between their work and the Program
and to broaden the discussion at the
meeting. The meeting was very
productive and served to enhance
networking and communication among
both researchers in the Program, and a
range of other participants. It also
provided feedback on activities
proposed at the Program level, as well
as recommendations for
communication activities and the
potential second phase of the Program.

Analysis of performance

An independent evaluation of the
impact and effectiveness of the
Program was undertaken in the second
half of 1998 (and published as
LWRRDC Occasional Paper 06/99,
which sells for $15 from the AFFA
Shopfront). This and other inputs
formed the basis of the Program Plan
for the second phase of the Program.
This was written in the latter half of
1999 and used the work undertaken in
the first phase as a platform. The draft
Plan was widely circulated to a range
of stakeholders and was well received.
In particular, the research priorities
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identified in the Program Plan were
widely supported. This indicates that
the first phase has provided a very
strong basis for further R&D on native
vegetation.

Communication

While the current phase of the Program
finishes in mid-2000, the benefits from
its projects will continue to grow.
Communication of Program and project
results have been the focus of the
remaining months of the Program,
through the implementation of the
Communication Plan. In addition, each
project in the Program has its own
communication pathway. With limited
resources, it has been particularly
important that communication at the
Program level were carefully targeted.
Major communication activities include
the following.

¢ Completion of an overview of the
key findings of the Program by the
Program Coordinator. Ways to
maximise the impact of this
publication are being explored so
that it reaches the widest audience
possible.

¢ Articles on the Program appearing in
newsletters, bulletins, and
magazines.

¢ A poster presentation on the
Program at the International
Landcare 2000 conference.

¢ A symposium on remnant vegetation
conservation and management at the
annual meeting of the Ecological
Society of Australia.

¢ Discussions about the Program with
a range of stakeholders.
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¢ Continuing publication of project
material in the Bushcare publication
series by EA.

Five new Bushcare publications
associated with the Program, are
available free-of-charge from EA on
toll-free 1-800-803-772 or email
<ciu@ea.gov.au>.

¢ RR 1/99 Beyond Roads, Rates and
Rubbish, which investigates
opportunities for local government
to conserve native vegetation.

¢ RR 2/99 Opportunity Denied, a
review of the legislative ability of
local governments to conserve native
vegetation.

¢ RR 3/99 Conservation Hindered,
which reports on the impact of local
government rates and state land
taxes on the conservation of native
vegetation.

¢ RR 4/99 Talking to the Taxman
about Nature Conservation, a series
of proposals for the introduction of
tax incentives for the protection of
high conservation value native
vegetation.

¢ RR 1/00 Landholder perceptions of
remnant vegetation on private land
in the Box-Ironbark region of
Northern Victoria.

In early 2000, LWRRDC took over
responsibility for managing the joint
publication series. The two partners in
the Program agreed to reprint some of
the more popular research reports in
the series, and to publish a number of
recently or soon to be completed
projects. The following titles are
already in the pipeline.
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¢ RR 2/00 Economics of remnant
native vegetation conservation,
focusing on the market and non-
market values of native vegetation
on private property in North-East
Victoria and the Murray catchment
of NSW.

¢ RR 3/00 The value of native
vegetation, a report which examines
urban and rural perspectives on
native vegetation.

¢ RR 4/00 Managing the Bush, which
presents the key findings from the
first phase of the Program.

Other planned publications will cover:
the Tumut Fragmentation Experiment
which examines the contribution that
native vegetation makes to biodiversity
conservation in pine plantations;
approaches to managing native grasses
in south-eastern Australia; and a
synthesis of the work on incentives for
managing native vegetation.

Future directions

The second phase of the Program,
which is re-named Sustaining Native
Vegetation in Rural Landscapes R&D
Program will start on 1 July 2000. This
will build on the successes of the first
phase and continue providing a
national focus on the management of
native vegetation. A number of
partners have given their in-principle
agreement to join the Program,
including all State Governments, two
divisions of CSIRO and Greening
Australia Ltd. Other partnerships being
explored are with the MDBC and
AFFA. Communication of results at
both the project and Program level will
be a major focus in the second phase,



which represents a very exciting
development.

For further Program information, please

consult <www.lwrrdc.gov.au> or
<www.environment.gov.au>.

Other R&D initiatives -

General Call

Goal and strategies

The majority of LWRRDC’s R&D
investment is through commissioned
research programs. Although the
commissioning process has the
potential to provide substantial benefit
in achieving desired outcomes, the
Corporation accepts that it is also a
process that locks longer-term
investment into tightly defined
priorities.

To ensure that the Corporation can
respond to emerging issues, and to
provide an opportunity for researchers
to propose new or untried approaches
to understanding and managing land,
water or vegetation resources, a
General Call is also used. Part of this
General Call process includes the
support of a Postgraduate Scholarship

Scheme and the Travelling and Visiting

Fellowship Scheme.

In 1999-2000, LWRRDC called for
projects commencing 1 July 2000. The
key research priorities for this General
Call included:

¢ role of biodiversity in ecosystem
health;

¢ soil health and landscape function;

¢ conservation planning for rivers and
floodplains;
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¢ systems synthesis at landscape and
regional scales; and

¢ untested and innovative approaches
to improve natural resource
management in any topic within
LWRRDC’s charter.

Risks and specific opportunities

While the General Call elicits projects
that may otherwise be overlooked in a
process dominated by programs, one-
off focused projects resulting from the
General Call are at risk of being
isolated from a broader context that
would help facilitate adoption of
results. For this reason, LWRRDC
expects all projects, including General
Call projects, to have a substantial
consultation and communication
component and preferably have third
party support from agencies with
interest in the project outcomes.

Collaborating organisations

Most General Call projects include third
party support from a wide range of
agencies and groups. Some, especially
those testing novel concepts, are
funded solely by LWRRDC.

Achievements and outcomes

Projects selected from the 1999-2000
General Call included the following.

¢ Improved vegetation planning for
rural landscapes (CSIRO Tropical
Agriculture).

¢ Environmental values of NSW rivers

(Environmental Protection Authority,
NSW).

¢ Environmental planning and
evaluation guidelines for rivers and
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floodplains (Environmental
Protection Authority, Qld).

¢ Experimental reintroduction of large
woody debris into rivers (Macquarie
University).

¢ Creating a contemporary common
property resource management
institution (University of New
England).

¢ Risk and restoration potential for
remnant vegetation in salinising
landscapes (Murdoch University).

¢ Pesticide impact rating index:
validation and adoption (CSIRO
Land and Water).

¢ Assessing ecosystem goods and
services in the Goulburn-Broken
Catchment (CSIRO Wildlife and
Ecology).

¢ Soil biota: Its function in sustainable
soil management (CSIRO Land and
Water).

Postgraduate Scholarships awarded
included the following.

¢ Jeanette Stanley (Australian National
University) — Social and Institutional
implications of landscape and
landuse change.

¢ Samantha Capon (Griffith University)
— Flow related responses of
floodplain vegetation in arid, inland
catchments.

¢ Leah Beesley (University of Western
Australia) — Arid Zone ecology: The
importance of floodplain
connections.

¢ Tiffany Morrison (Queensland
University) — Integrating cross-
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jurisdictional planning for sustainable
regions.

¢ Heather McGuiness (University of
Canberra) — Habitat heterogeneity
and carbon dynamics in semi-arid
floodplain river systems.

Travelling Fellowships awarded
included the following.

¢ Stewart Whitten (Australian National
University) — Private sector and non-
government organisation role in
natural resource management
(travelling to USA).

¢ Sarah Ewing (University of
Melbourne) — Monitoring and
evaluating citizen agency interactions
in adaptive management (travelling
to North America).

¢ Andrew Bennett (Deakin University)
— Relationship between landscape
structure and biodiversity
conservation (travelling to USA).

¢ David Goldney (Charles Sturt
University) — Integration of
conservation and production values
(travelling to Europe and North
America).

Visiting Fellowships awarded included:

¢ Professor Jan Hopmans (University
of California) — Improving
understanding of deep drainage
between natural and agricultural
systems (visiting from USA); and

¢ Gretchen Daley (Stanford University)
— Valuation of ecosystem services
(visiting from USA).

General Call projects completed in the
past year have produced some diverse
and exciting results. In the land area, a



decision support manual to assist
farmers manage acid and acidifying
soils was developed and distributed
across Southern Australia. The manual
was developed by the Victoria
Department of Natural Resources and
Environment and incorporated farmer
and research knowledge accumulated
across Australia under the National Soil
Acidification Program.

In collaboration with RIRDC, a national
project looking at harmonising the
plethora of environmental management
and quality assurance systems
culminated in an international
conference in Ballina that was well
attended by Australian rural industries.
The project has led to a number of
industry and catchment based
initiatives to explore the benefits and
means of introducing environmental
management systems to Australian
farming practice.

In the water area, a project working
closely with the Clarence River
Catchment community has resulted in
the establishment of an integrated
floodplain management strategy that
links a wide network of land and water
studies. These studies are now guided
under a Clarence Project Coordinating
Committee and have strengthened the
links between research, policy, industry
practice and community participation.

Another important research outcome in
the water portfolio was the
development of an integrative
approach to characterising the within-
catchment distribution of river
processes. This project will help
improve water planning and
remediation at the local river
management level. The characterisation

Report of Operations — Program Management

system was initially developed, tested
and demonstrated in Southern NSW,
including Bega, and has successfully
received support for further validation
and demonstration in Northern NSW.

Analysis of performance

LWRRDC recognises that in the case of
many resource management issues, the
benefits of past, good-quality
biophysical research have not been
realised because a lack of socio-
economic understanding has led to low
rates of adoption. The 1999-2000
General Call has successfully increased
LWRRDC’s portfolio of socio-economic
R&D and this portfolio forms the basis
of a new Social and Institutional
Research Program. The Program covers
the social, economic, policy, legal and
institutional aspects of natural resource
management, and is dealt elsewhere in
this report.

Communication

All projects selected under the General
Call have a communication component
to ensure the best chance of having
the research results adopted.

Future directions

The General Call will be reviewed in
20002001 to determine how it can be
better targeted towards developing the
overall research capacity in natural
resource management across Australia.
The Call will also be used as a means
to implement any new corporate
directions and priorities that may arise
as a consequence of LWRRDC’s next
R&D Plan covering 2001-20006.

For further information, please consult
<www.lwrrdc.gov.au>.
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National Land and Water

Resources Audit

Goals and strategies

In accordance with section 89 of the
PIERD Act, LWRRDC established the
Audit Advisory Council as a formal
committee of the Corporation.

The Management Unit of the Audit, a
Program of the Natural Heritage Trust,
is co-located within the LWRRDC
office. The Corporation assists the
Audit Management Unit by providing
administrative support. Co-location also
promotes interaction between the Audit
and the programs of the Corporation.

Further information on Audit activities
is available in the National Land and
Water Resources Audit Annual Report
1999-2000 or by viewing the Audit
WebSite at <www.nlwra.gov.au>.

The goal of the Audit is to provide
nationwide assessments of Australia’s
land, vegetation and water resources to
support sustainable development. The
objective for Audit activities, as
specified by the Natural Heritage
Ministerial Board, is to facilitate
improved decision-making on land and
water resource management by:

¢ providing a clear understanding of
the status of, and changes in, the
nation’s land (including vegetation)
and water resources and implications
for their sustainable use;

¢ providing an interpretation of the
costs and benefits (economic,
environmental and social) of land
and water resource change and any
remedial actions;
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¢ developing a national information
system of compatible and readily
accessible land and water data;

¢ producing national land and water
(surface and groundwater)
assessments as integrated
components of the Audit;

¢ ensuring integration with, and
collaboration between, other
relevant initiatives; and

¢ providing a framework for
monitoring Australia’s land and
water resources in an ongoing and
structured way.

Risks and specific opportunities

A key characteristic of the Audit is the
integrated nature of its activities across
the biophysical, social and economic
attributes that define natural resource
management and the
partnership/capacity building
arrangements being undertaken with
agencies of Commonwealth, State and
Territory Governments. This brings
with it risks.

Any integrated program of activities
requires close and careful design of
projects in terms of timing and data
dependencies and inter-dependencies.
Outputs of many Audit projects are
inputs into other projects, which has
resulted in a complex set of
interrelationships. Working with
agencies Australia wide also brings
with it issues of project management —
to meet milestones and deliver outputs
within tight timeframes.

To minimise the risks associated with
this integrated across Government
program the Audit has:



¢ designed, documented and gained
agreement for all activities through
Theme Work Plans;

¢ specified all project outputs,
treatment of errors, levels of
reporting and data presentation
systems through the Data
Management Manual;

¢ developed and implemented a
Project Management System which
defines data dependencies and
presents them using Gantt charts;

¢ undertaken Project Management as a
priority activity across all contracts;

¢ liaised continually with States,
Territories and others undertaking
work for the Audit; and

¢ continually revised the Audit
Program in liaison with all
contractors, developing and then
implementing catch up strategies.

Collaborating organisations

In terms of opportunities, the Audit
presents multiple opportunities for
partnerships, by working across the
range of natural resource issues.
Partnerships have been developed and
continue to be enhanced with
Commonwealth, State and Territory
agencies; CSIRO; key natural resource
management CRCs — Freshwater
Ecology, Catchment Hydrology, Coastal
Zone Estuary and Waterway
Management, and Tropical Savannas;
universities; the community through
Landcare and Catchment Management
Committees; and industry, eg. the
horticulture and dairy industries in
association with their R&D
Corporations. These partnerships bring
a breadth of competencies and skills to
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bear on the Audit’s activities and
ensure that Audit outcomes are
relevant to stakeholders.

Collaboration between the Audit and
other organisations has been achieved
on several levels:

¢ ongoing consultation through the
Advisory Council, Theme Working
Groups and Natural Resources
Standing Committees to ensure Audit
relevance and uptake of Audit
findings;

¢ Memoranda of Understanding,
building a formal component to
many partnerships, particularly with
the objective of ensuring that the
legacy of the Audit is put in place;

¢ partnerships, bring joint resources to
bear for key problems facing
Australia’s natural resources,
doubling Audit $ investment overall;
and

¢ project-based and issues-based
interaction, encompassing data and
intellectual inputs from natural
resource managers from across
Australia.

Achievements & Outcomes

Audit achievements and outcomes for
1999-2000 include the following.

¢ The Australian Natural Resource
Atlas — Version One (a working
prototype) is now available at
<www.nlwra.gov.au/atlas>. This
version demonstrates the use of the
Atlas with a small set of data from
our Water Availability Theme.

¢ Completion of Theme 1 — Water
Availability. This theme has been
completed and the report
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summarising the Audit’s findings and
recommendations will be available
in August 2000.

National Land Use Map — Version 1
has been completed. This details the
intensive land uses of Australia.

Dryland Salinity — for the first time
in Australia, a nationwide assessment
of the groundwater systems that
drive dryland salinity has been com-
pleted. This science-based frame-
work links environmental processes
with scale and types of management
action required for effective salinity
control and management.

Completion of Implementation
projects in partnership with States
and Territories:

— Dryland salinity — Great Southern,
WA;

i

— Vegetation Mapping — Walgett
Shire, NSW;

— Rangelands Monitoring
Techniques — Burdekin, QId; Sturt
Plateau, NT; and Victoria River
Downs, NT & WA;

— Agricultural Production and
Sustainability — Mt Lofty Ranges,
SA and Gippsland, Vic; and

— Ecosystem Health, Social and
Economic Aspects of Land Use —
Fitzroy, QId.

Year 5 Operational Plan — the Audit
has received funding for an
additional year, extending and
building upon current Audit activities
to June 2002.

Framework for continuing Audit
activities — a small working group
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led by AFFA is developing a strategic
approach for the continuation of
Audit-type activities.

Analysis of performance

Key performance indicators for each
Audit objective were defined in the
Strategic Plan. All of the performance
indicators for 1999—2000 listed in the
Strategic Plan were met with progress
generally on track on those due in
2000-2001. At most there is a lag in
terms of final reporting by six months,
with all theme reports due to be
completed before June 2001, as
compared to December 2000 in the
Strategic Plan.

Operational level targets for 1999-2000
were listed within the Annual
Operational Plan. The Audit has met
the majority of its targets for
1999-2000, with the significant
exception being due to delays from
putting in place data systems and
sponsorship arrangements to follow on
from the Audit’'s current activities.
Further details are contained in the
1999—2000 Annual Report of the
National Land and Water Resources
Audit.

As part of the framework for
monitoring Audit performance two key
initiatives are in place.

¢ Continuous reporting through
Summary of Audit Projects. This
document outlines each project the
Audit is working on and its current
status. In excess of 130 contracts are
underway across the Audit’s range of
activities. The Summary of Audit
Projects is updated every six weeks
and is available on the WebSite
<www.nlwra.gov.au>.



¢ Program Evaluation — phase II of the
Audit Program Evaluation is
underway. An initial report
suggesting further improvements to
the Audit process is complete with
recommendations being
implemented. The final Program
Evaluation report will be produced
in June 2001.

Communication

The key Communication activities of
the Audit 1999—2000 were:

¢ regular messages transmitted to
subscribers of the Auditinfo
electronic mailing list;

¢ launch of the water component of
the Atlas at World Water Congress,
Melbourne;

¢ development of brochures and other
summary information eg. Water in a
Dry Land, Australia’s Estuaries and
Australia’s Near Pristine Estuaries;

¢ development of a CD-ROM for
Australian Groundwater Flow
Systems Contributing to Dryland
Salinity and Ministerial Press Release
at ABARE Outlook Conference, 2000;

¢ contributions to seminars,
conferences, newsletters and
Ministerial News Releases; and

¢ briefings of Parliamentarians, State
and Territory government agencies
and community groups.

Future directions

The 2000-2001 year is a key year for
the Audit with all Theme Reports to be
completed and work towards the
implementation of each of the report’s
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recommendations to be undertaken
through the Advisory Council.

During the third full year of Audit
activity, the focus will be on:

¢ project management — managing
to completion contracts for all Audit
projects, ensuring outputs are
delivered to specification in a timely
and cost effective manner;

¢ relevance and reporting —
working with key Commonwealth
and State agencies, community and
industry to develop Audit findings
and ensure Audit outputs meet the
decision making needs for Australia’s
natural resource managers;

¢ partnerships — building further
links with government, community
and industry, particularly with a
focus on implementation of Audit
findings;

¢ data and information

management — concentrating on
data access, data sharing, national
sponsorship and data display
through the Australian Natural
Resources Atlas in close cooperation
with ANZLIC, data custodians and
information users across Australia;

¢ integration — developing projects
that integrate Audit findings and
combine natural resources, social
and economic data sets; and

¢ implementation — encouraging and
facilitating a receptive environment
for the application of Audit findings.

The further extension of the Natural
Heritage Trust as announced in the
Federal Budget 1999-2000 has resulted
in the extension of the Audit Program
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to June 2002, with an additional budget
of $5M. The Audit Advisory Council
has agreed that this additional and fifth
year of activity will be used to
consolidate upon and implement key
outcomes of the Audit’s findings.

This will be done in the context of
appointing National Sponsors for key
Land, Water and Native Vegetation data
groups to make recommendations for
monitoring and reporting regularly on
Australia’s natural resources and the
role and functions of any long-term
body that will incorporate the Audit’s
current functions and roles.

For further Audit information, please
consult <www.nlwra.gov.au>.
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Broad Directions for

the Future

ecognising that natural
resource management issues
re ultimately people issues,
LWRRDC is moving to incorporate
social, economic and institutional
considerations across its R&D
portfolio.

The constraints to more sustainable
management of natural resources are
rarely just technical. They often operate
at scales beyond that of the paddock,
property or river reach. Changing
management at landscape or catchment
scales involves social processes which
are often less well understood than
biophysical phenomena.

Moreover, onground managers of
natural resources rarely consider land,
water or vegetation management in

isolation — they usually have to manage
the whole, often for multiple objectives
including profit and sustainability. This
has significant implications for the
ways:

¢ we conceptualise the research
challenge;

¢ we involve non-scientists in research
activities; and

¢ we package and disseminate the
outputs of R&D.

The Board of the Corporation has
made a strategic decision to quadruple
its communication investment. This
enhanced effort will be directed to
integrating research findings across a
range of programs into products which
meet the expressed needs of end-users.
Such needs are most likely to be met
where end-users have had some
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involvement in, and feel some
ownership of, the research process.

Unlike the commodity-based R&D
Corporations, LWRRDC is not funded
by industry levies. This means that we
do not have a clearly defined audience
for our R&D outputs in the same way
as other Corporations have in the
producers whose levies have part-
funded the research.

However in dealing with the issue of
scale — moving from a property scale
to a catchment scale and back again —
we will also be looking increasingly for
opportunities for collaborative R&D
with commodity-based R&D
Corporations, tackling natural resource
management issues on an industry
scale. As well as increasing funding
leverage for all partners, such
collaboration has the advantage for
LWRRDC of providing outlets for
LWRRDC-funded R&D through well-
established, industry-based delivery
channels.

Natural resource management policy in
Australia is in a state of review and
reappraisal. The Commonwealth is
reviewing its strategic directions in
natural resource management post-
Decade of Landcare and post-Natural
Heritage Trust. Cabinet deliberations
are being informed by the National
Land and Water Resources Audit, the
500 public submissions to the
Commonwealth discussion paper
Managing Natural Resources in Rural
Australia for a Sustainable Future, and
by a host of recent reports and
reviews, including:

¢ the mid-term review of the Natural
Heritage Trust;
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¢ the salinity audit of the Murray-
Darling Basin Commission (MDBC) —
the MDBC is about to release a new
salinity strategy with potentially
significant implications for land
management in some parts of the
Basin;

¢ the Prime Minister’s Science
Engineering and Innovation
Committee paper on dryland salinity;
and

¢ the Productivity Commission report
on Ecologically Sustainable Land
Management.

This dynamic policy and institutional
context presents a significant challenge
for LWRRDC. Several of the
Corporation’s R&D programs have
already generated important findings
that are shaping the emerging policy
agenda. We are enhancing linkages
between LWRRDC-funded programs
and natural resource management
policy. This is intended to ensure both
that our research is informed by policy
needs, and also that policy
development is based on the most up
to date knowledge.
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Australian National

Audit Office

INDEPENDENT AUDIT REPORT

To the Minister for Agriculture, Fisheries and Forestry

Seope

I have audited the financial statements of the Land and Water Resources Research and
Develc_)pmem Corporation for the year ended 30 June 2000. The financial statements
comprise:

= Statcment by Directors;

* Operating Statement;

s Balance Sheet;

» Statement of Cash Flows;

» Schedule of Commitments;

* Schedule of Contingencics; and

» Notes to and forming part of the Financial Statements.

The dircetors of the Corporation are responsible for the preparation and presentation of

the {inancial statements and the information they contain. 1 have conducted an
independent audit of the financial statements in order to express an opinion on them 1o
you.

The audit has been conducted in accordance with Australian National Audit Office
Auditing Standards, which incorporate the Austealian Auditing Standards, to provide
reasonable assurance as te whether the financial statements are free of material
misstatermnent. Audit procedures included examination, on a test basis, of evidence
supporting the amounts and other disclosures in the financial statements, and the
cvaluation of accounting policies and significant accounting estimates. Thess
procedures have been undertaken to form an opinion as to whether, in all material
respects, the financial statements are presented fairly in accordance with Australian
Accounting Standards, other mandatory professional reporting reguirements and
statutory requirements in Australia so as to prosent a view of the entity which is
consistent with my understanding of its financial position, the resulis ol 1is operations
and its cash flows.

The audit opinion expressed n this report has been formed on the above basis.

GPO Box 707 CANBERRA ACT 2601
Cemenary House 14 Mational Circuit
BARTON ACT

Fhone {02} 6203 7300 Fax (B2) G203 7777
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Audit Opinion
In my opinion,

(i) the financia! statements have heen prepared in aceordance with Schedule 2 of the
Finance Minister's Orders; and

(i1} the financial statcments give a true and [(air view, in accordance with applicable
Accounting Standards, other mandatory professional reporting reguirements and
Schedule 2 of the Finance Minister's Orders, of the financial position of the Land

and Water Resources Rescarch and Development Corporation as at 30 June 2000
and the results of its operations and its cash flows for the year then ended.

Australian National Audit Office

Iy
I*uspa Dash
Senior director

Delegate of the Auditor-General
Canberra

4 Septemnber 2000
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Land & Water Resources
Research & Development Corporation

Quality
Endorsed
Company

130 02 Lo 6204
SEANAEAE, B RrEkn

bl Toeer duegen

STATEMENT BY DIRECTORS Bl P
e '.\'.l‘.'. I5Fs .er" AN
In our upinion, the allached Financial Statements give a true and fair view of the

mallers required by Schedule 2 to the Finance Ministers Orders made under the
Commonwealth Authorities and Companies Act 1997 lor the year ended 30 June

20430,

Signed this first duy of Scplember 2000,

AD. Campbell
Chairman

C.A. Campbell
Executive Director
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OPERATING STATEMENT
For the year ended 30 June 2000

Operating revenues
Revenues from government
Third party contributions utilised
Interest
Other
Total operating revenues
Operating expenses
Employees
Suppliers
Depreciation and amortisation
Write-down of assets
Grants
Total operating expenses
Operating surplus before extraordinary items
Net surplus after extraordinary items
Net surplus attributable to the Commonwealth
Accumulated surpluses or (deficits) at
beginning of reporting period

Total available for appropriation

Financial Report

NOTES 2000 1999
$ $
3 11,049,000 10,939,000
4 12,198,570 14,855,801
SA 349,641 543,181
5B 523,470 509,987
24,120,681 26,847,969
6A 2,111,434 1,817,425
6B 1,200,292 991,076
6C 177,750 71,584
6D - 5,841
6E 20,394,156 25,477,482
7 23,883,632 28,363,408
237,049 (1,515,439
237,049  (1,515,439)
237,049 (1,515,439)
1,453,871 2,969,310
1,690,920 1,453,871
1,690,920 1,453,871

Accumulated surpluses at end of reporting period 8

The above statement should be read in conjunction with the accompanying notes.
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BALANCE SHEET
as at 30 June 2000

ASSETS

Financial assets
Cash
Receivables
Investments

Total financial assets

Non-financial assets

Infrastructure, plant and equipment

Intangibles
Total non-financial assets

Total assets

LIABILITIES
Debt
Overdraft
Total debt
Provisions and payables
Employees
Suppliers
Grants
Total provisions and payables
Total liabilities
EQUITY
Accumulated surpluses
Total equity
Total liabilities and equity
Current liabilities
Non-current liabilities
Current assets

Non-current assets

NOTES 2000 1999
$ $

9A 3,550,879 6,676,000
9B 682,020 652,170
9C 1,027,923 1,000,000
5,260,822 8,328,170
10AB 315,304 346,725
10C,B 120,103 33,129
435,407 379,854
5,696,229 8,708,024

11A 926,077 2,409,972
926,077 2,409,972

12A 373,050 295,855
12B 252,024 116,809
12C 2,454,158 4,431,517
3,079,232 4,844,181
4,005,309 7,254,153
1,690,920 1,453,871
1,690,920 1,453,871
5,696,229 8,708,024
3,936,521 7,184,820
68,788 69,333
5,260,822 8,328,170
435,407 379,854

The above statement should be read in conjunction with the accompanying notes.
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STATEMENT OF CASH FLOWS
For the year ended 30 June 2000

Operating activities

Cash received
Appropriations
Interest
Third party contributions
Other

Total cash received

Cash used
Employees
Suppliers

Grants
Total cash used
Net casb from operating activities
Investing activities

Cash received

Bills of exchange and promissory notes
Total casbh received
Cash used

Purchase of infrastructure, plant and equipment

Bills of exchange and promissory notes
Total cash used
Net casb from investing activities
Net increase/(decrease) in cash beld
Cash at the beginning of the reporting period
Cash at the end of the reporting period

Financial Report

NOTES 2000 1999

$ $
11,049,000 10,939,000
361,934 518,609
12,987,381 12,718,270
251,328 505,712
24,649,643 24,681,591
(2,034,239) (1,767,345)
(1,258,391)  (1,022,328)
(22,737,013) (24,362,909)
(26,029,643) (27,152,582)
13.2  (1,380,000) (2,470,991)
- 3,587,598

- 3,587,598
(233,303) (90,723)
(27,923) -
(261,226) (90,723)
(261,226) 3,496,875
(1,641,226) 1,025,884
4,266,028 3,240,144

13.1 2,624,802 4,266,028

The above statement should be read in conjunction with the accompanying notes.
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SCHEDULE OF COMMITMENTS

as at 30 June 2000
2000 1999
$ $
BY TYPE
OTHER COMMITMENTS
Operating leases! 1,328,288 408,700
Other commitments? 20,149,227  23,722.874
Total other commitments payable 21,477,515 24,131,574
COMMITMENTS RECEIVABLE (1,952,501) -
Net commitments 19,525,014 24,131,574
BY MATURITY
All net commitments
One year or less 14,285,095 16,035,725
From 1-2 years 3,252,088 6,430,489
From 2-5 years 1,987,831 1,665,360
Net commitments 19,525,014 24,131,574
Operating lease commitments
One year or less 253,460 175,157
From 1-5 years 954,075 233,543
Net operating lease commitments 1,207,535 408,700

The above statement should be read in conjunction with the accompanying notes.

NB. All 1999-2000 commitments are GST inclusive where relevant. The commitment
receivable represents the GST portion that is recoverable as input tax credits. The
comparatives have not been adjusted to reflect the GST. The maturity analysis
represents the net commitments.

1. Operating Lease is exclusively in relation to office accommodation.

2. Other commitments comprise future commitments to research organisations and for jointly-funded
projects and programs managed by other funding agencies. Payment is dependent upon progress
in each funded research project, annual ministerial approval of the Annual Operational Plan and

adequate annual appropriation of funds for the Corporation and funding partners.
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SCHEDULE OF CONTINGENCIES
as at 30 June 2000

2000 1999
$ $
Contingent losses
Total contingent losses 0 0
Net contingencies 0 0

The above statement should be read in conjunction with the accompanying notes.
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Notes to, and forming part of, the Financial Statements

1. Summary of significant accounting policies
1.1 Basis of accounting

The Land and Water Resources Research and Development Corporation (the
‘Corporation’) is required by Section 20 of the Commonwealth Authorities and
Companies Act 1997 to provide proper accounts and records of the transactions and
affairs of the Corporation in accordance with accounting principles, generally applied
in commercial practice.

The Financial Statements are required by clause 1(b) of Schedule 1 to the
Commonwealth Authorities and Companies Act 1997 and are a general purpose
financial report.

The Statements have been prepared in accordance with:

e Requirements for the Preparation of Financial Statements of Commonwealth
Agencies and Authorities made by the Minister for Finance and Administration in
August 1999 (Schedule 2 to the Commonwealth Authorities and Companies (CAC)
Orders);

e Australian Accounting Standards;

e other authoritative pronouncements of the Australian Accounting Standards
Boards; and

e the Consensus Views of the Urgent Issues Group.
The Statements have been prepared having regard to:
e Statements of Accounting Concepts; and

¢ the Explanatory Notes to Schedule 2 issued by the Department of Finance and
Administration.

The Financial Statements have been prepared on an accrual basis and are in
accordance with historical cost convention. Except where stated, no allowance is
made for the effect of changing prices on the results or the financial position of the
Corporation.

1.2 Changes in Accounting Policy

Changes in accounting policy have been identified in this note under their
appropriate headings.

1.3 Infrastructure, plant and equipment

Purchases of infrastructure, plant and equipment are recognised initially at cost in
the Balance Sheet, except for purchases costing less than $1,000, which are
expensed in the year of acquisition (other than where they form part of a group of
similar items which are significant in total). Assets purchased from project funds and
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greater than the threshold of $5,000 may revert to the Corporation at the end of the
project period. At 30 June 2000, no reversions took place. All sundry equipment
transferred from the Commonwealth has been written off.

The Corporation did not undertake a revaluation of assets during 1999-2000. The
carrying amounts of assets have been assessed to approximate the deprival value
and the class of assets are not significant to the Corporation.

Recoverable amount test

The carrying amount of each item of property plant and equipment assets is
reviewed to determine whether it is in excess of the asset’s recoverable amount. If
an excess exists as at the reporting date, the asset is written down to its recoverable
amount immediately. In assessing recoverable amounts, the relevant cash flows,
including the expected cash inflows from future appropriations by the Parliament,
have been discounted to their present value.

The application of the recoverable amount test to the non-current assets of the
Corporation is a change of accounting policy required by the Finance Minister’s
Orders in 1999-2000. No write-down to recoverable amount has been made in
1999-2000 as a result of this change in policy.

Depreciation and Amortisation

Depreciable infrastructure, plant and equipment are written off to their estimated
residual values over their estimated useful lives to the Corporation using the straight-
line method of depreciation. Useful lives and residual values are reviewed at each
balance date and necessary adjustments made. Leasehold improvements are
amortised on a straight-line basis over the lesser of the estimated useful life of the
improvements or the unexpired period of the lease, this being four years.

Depreciation and amortisation rates applying to each class of depreciable asset are
based on the following useful lives:

1999-2000 1998-99
Leasehold improvements Lease term Lease term
Plant and equipment 3-8 years 3-8 years

The aggregate amount of depreciation allocated for each class of asset during the
reporting period is disclosed in Note 6C.

1.4 Taxation

The Corporation is liable to sales tax (until 30 June 2000), payroll tax, fringe benefits
tax, stamp duty and goods and services tax (effective 1 July 2000). The Corporation
is exempt from the payment of income tax under clause 46(1) of the Primary
Industries and Energy Research and Development Act 1989 (PIERD Act).
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1.5 Reporting by Outcomes

A comparison of Budget and Actual figures by outcome specified in the
Appropriation Acts relevant to the Corporation is presented in Note 2. Any intra-
government costs included in the figure ‘net cost to Budget outcomes’ are eliminated
in calculating the actual budget outcome for the Government overall.

1.6 Appropriations

From 1 July 1999, the Commonwealth Budget has been prepared under an accruals
framework. Under this framework, Parliament appropriates moneys to the
Corporation as revenue appropriations. Revenues from government are revenues of
the core operating activities of the Corporation. Appropriations for outputs are
recognised as revenue to the extent they have been received into the Corporation’s
Bank account or are entitled to be received by the Corporation at year-end.

1.7 Other Revenue

Interest revenue is recognised on a proportional basis taking into account the
interest rates applicable to the financial assets.

Revenue from the rendering of a service is recognised by reference to the stage of
completion of contracts or other agreements to provide services to other bodies. The
stage of completion is determined according to the proportion that costs incurred to
date bear to the estimated total costs of the transaction.

The Corporation receives revenue from third parties for the management of
collaborative programs and projects (see Note 4).

1.8 Grants Expenditure

Research and Development grants are expensed as incurred. At 30 June 2000, there
was no property income due from funded research and development projects other
than those re-applied within some projects.

The Corporation has debited all items of expenditure against each individual R&D
program account where a program management committee has been formed. These
items include funding for research and development projects, scoping reviews,
communications and other ad hoc management expenses related directly to the
research (see Note 7).

The Corporation recognises grant liabilities as follows.

Most grant agreements require the grantee to perform services or provide facilities,
or to meet eligibility criteria. In these cases, liabilities are recognised only to the
extent that the services required have been performed or the eligibility criteria have
been satisfied by the grantee. (Where grants moneys are paid in advance of
performance or eligibility, a prepayment is recognised).

In cases where grant agreements are made without conditions to be monitored,
liabilities are recognised on signing of the agreement.

Page 124



Financial Report

1.9 Employee Entitlements

Provision has been made for recreation and long service leave employee
entitlements. The provision for annual leave reflects the value of total annual leave
entitlements of all employees at 30 June 2000 based on current salaries, including
related on-costs and is recognised at its nominal value. The liability for long service
leave is recognised and measured at the present value of the estimated future cash
flows to be made in respect of all employees at 30 June 2000. In determining the
present value of the liability, attrition rates and pay increases through promotion and
inflation have been taken into account.

No provision has been made for sick leave as all sick leave is non-vesting and the
average sick leave taken by employees is less than the annual sick leave entitlement.

1.10 Payables

Creditors are defined as future payments that the Corporation is obliged to make to
other bodies as a result of transactions or other events during the financial year and
third party contributions not expensed at balance date. The research funding
payments, as shown at Note 12C as Grants: non-profit institutions, are dependent on
receipt of satisfactory final reports from the respective research organisations.

1.11 Economic dependency

The Corporation is largely dependent upon the appropriation of moneys by
Parliament to meet its operations and commitments.

1.12 Leases

Operating lease payments are expensed on a basis which is representative of the
pattern of benetfits derived from the leased assets. The net present value of future
net outlays in respect of surplus space under non-cancellable lease agreements is
expensed in the period in which the space becomes surplus.

1.13 Bad and doubtful debts

Bad debts are written off to expense during the year in which they are identified, to
the extent they have not previously been provided for. A provision is raised for
doubtful debts based on a review of all outstanding receivables at year-end.

1.14 Cash

Cash includes deposits held at call with banks. Bank accounts that are in an
overdraft position are included as Debt in Note 71.

1.15 Intangibles

The carrying amount of each intangible assets is reviewed to determine whether it is
in excess of the asset’s recoverable amount. If an excess exists as at the reporting
date, the asset is written down to its recoverable amount immediately. In assessing
recoverable amounts, the relevant cash flows, including expected cash inflows from
future appropriations by the Parliament, have been discounted to their present value.
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The application of the recoverable amount test to the intangible assets of the
Corporation is a change of accounting policy required by the Finance Minister’s
Orders in 1999-2000. No write-down to recoverable amount has been made in
1999-2000 as a result of this change in policy.

Intangible assets comprise externally acquired and internally developed software.
Software is amortised on a straight-line basis over it's anticipated useful life after it is
commissioned into use. Useful lives for commissioned software are:

1999-2000 1998-99

Externally acquired software 3 to 4 yrs 3 to 4 years
1.16 Comparative figures

Comparative figures have been adjusted to conform to changes in presentation in
these financial statements where required.

Comparatives are not presented in Notes dealing with the reporting on Outcomes,
due to 1999-2000 being the first year of the implementation of accrual budgeting.

1.17 Financial instruments

Accounting policies in relation to financial instruments are disclosed in Note 19.

2. Reporting by outcomes

The Corporation operates across primary industries and segments in the water and
wastewater industries. The principal activities of the Corporation are the co-
ordination and funding of research and development for the sustainable use of land,
water and vegetation resources. The Corporation operates predominantly in one
geographic area, this being Australia.

The Corporation is structured to meet one outcome:

To provide national leadership in utilising research and development to improve the
long-term productive capacity, sustainable use, management and conservation of
Australia’s land, water and vegetation resources.

Reporting by Outcomes for 1999-2000

Outcome
Budget Actual
Net cost of entity outputs 11,204,000 10,811,951
Net cost to Budget Outcome 11,204,000 10,811,951
Total assets deployed as at 30/6,/00 3,387,000 5,696,229
Net assets deployed as at 30/6,/00 787,000 1,690,920
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Outcome Outputs Total appro- Total
priations expenses
Expenses against revenue, by source Total expenses
against outputs
Government (Appropriations) Other sources
B (C) D=B
Special | Annual Appro- Total
Appro- | priation Acts
priation
Actual - 11,049,000 | 11,049,000 | 12,834,632 23,883,632 | 11,049,000 | 23,883,632
Budget - 11,103,000 | 11,103,000 [ 15,069,000 26,172,000 | 11,103,000 26,172,000
3. Revenue from Government
2000 1999
$ $
Government appropriations 11,049,000 10,939,000

4. Third party contributions

Third party contributions were received for the following programs and projects in
which the Corporation was a participant and managed the activity on behalf of
other funding agencies:

ACTIVITY

Soil health

National dryland salinity R&D

Climate variability in agriculture

Environmental mgmt. of military lands

National river health program (NRHP)

NRHP - state/territory monitoring sub-program

National eutrophication management

Pesticide program

Irrigation R&D
National Rivers Consortium

Riparian lands

National rangelands R&D

National remnant vegetation R&D

National Land and Water Resources Audit

Joint research and development projects

Total

Utilised Utilised Not yet
utilised

2000 1999 2000
$ $ $
0 5,000 0
585,130 185,220 299,870
1,287,199 1,487,091 812,566
146,488 166,420 0
08,739 134,920 0
24,319 274,463 17,698
313,999 473,845 76,075
0 19,120 0
414,107 1,046,988 108,650
155,879 259,380 102,303
40,000 0 0
25,000 32,900 0
0 460,254 0
9,020,78810,239,410 587,052
116,922 70,790 0

Not yet
utilised

1999
$

0
0
712,849
0
68,739
42,017
30,074

178,542
0

12,198,570 14,855,801 2,004,214 1,075,403
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Of the third party contributions received, $12,198,570 has been recognised as income
at balance date (1998-99, $14,855,801). The amount not yet utilised as at year ended
30 June 2000 has been included as a creditor (see Note 11c).

5. Operating Revenues

2000 1999
$ $
A. Interest
Deposits 349,641 543,181
Total 349,641 543,181
5B. Other revenues
Return of R&D funds 383,100 407,549
Publication sales 20,916 16,562
Other sundry items 119,454 85,876
Total 523,470 509,987
6. Operating expenses — goods and services
0A. Employee expenses
Remuneration (for services provided) 2,039,445 1,752,404
Other employee expenses 71,989 65,021
Total 2,111,434 1,817,425
6B. Suppliers’ expenses
Supply of goods and services 1,015,692 821,741
Operating lease rentals 184,600 169,335
Total 1,200,292 991,076
6C. _Depreciation and amortisation
Depreciation of infrastructure, plant and equipment 108,408 42,445
Amortisation of lease hold improvements 61,420 24,420
Amortisation of computer software 7,922 4,719
Total 177,750 71,584
6D. Write-down of assets
Non-financial assets:
Plant and equipment — revaluation decrement - -
Plant and equipment — write-off - 5,841
Total — 5,841
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Non-profit institutions
Grants to commercial entities

Total

7. Total operating expenses
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Total operating expenses are classified by functional type as follows:

Administration
Research and development grants

Commissioned R&D programs

General Call

National Land and Water Resources Audit
Strategic planning and management
Review and evaluation
Communications and technology

Total

8. Accumulated results
Balance at 1 July 1999
Surplus/ (Deficit)

Balance at 30 June 2000

2000 1999
$ $
14,390,269 16,978,009
6,003,887 8,499,473
20,394,156 25,477,482
1,288,572 1,211,138
11,026,439 14,360,152
1,422,045 1,842,867
9,132,901 10,281,816
408,019 84,704
69,198 128,695
536,458 454,036
23,883,632 28,363,408
1,453,871 2,969,310
237,049  (1,515,439)
1,690,920 1,453,871

The Corporation maintains only a small prudential reserve to cover contingencies in

its R&D portfolio.

9. Financial assets

9A. Cash
Deposits at call
Cash on hand
Total

3,549,761 6,673,894
1,118 2,106
3,550,879 6,676,000
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OB. Receivables

2000 1999
$ $
Goods and services 645,449 603,307
Less: Provision for doubtful debts - -
645,449 003,307
Other debtors 36,571 48,803
Total receivables 682,020 652,170
Receivables (gross) which are overdue are aged as follows:
Not overdue 36,571 48,803
Overdue by:
o less than 30 days 253,699 532,626
e 30-00 days 1,750 -
« 60-90 days 346,087 681
« more than 90 days 43,913 70,000
682,020 652,170
Total receivables (gross) 682,020 652,170
9C. _Investments
Term deposit 1,027,923 1,000,000
Total 1,027,923 1,000,000
10. Non-financial assets
10A. Infrastructure, plant and equipment
Office equipment 416,674 283,542
Accumulated depreciation (180,596) (81,743)
236,078 201,799
Furniture and fittings 51,238 49,436
Accumulated depreciation (40,887) (28,457)
10,351 20,979
Leasehold modifications 179,135 172,787
Accumulated depreciation (110,260) (48,840)
68,875 123,947
Total plant and equipment 315,304 346,725
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10B. Analysis of property, plant, equipment and intangibles

Movement summary 1999-2000 for all assets irrespective of valuation basis

(consolidated only)

Item Office Furniture Lease Computer Total
equipment | & fittings modifi- software
cations
Gross value as at 1 July 1999 283,542 49 436 172,787 45,330 551,095
Additions — acquisition of new assets 133,132 1,802 6,348 92,021 233,303
Disposals - - -
Gross value as at 30 June 2000 416,674 51,238 179,135 137,351 784,398
Accumulated depreciation/amorti- 84,618 28,457 48,840 9,326 171,241
sation charge as at 1 July 1999
Depreciation/amortisation charge for| 88,260 12,426 61,420 5,686 167,792
assets held 1 July 1999
Depreciation/amortisation charge for 7,718 4 - 2,236 9,958
additions
Disposals - - - - -
Accumulated depreciation/amorti- 180,596 40,887 110,260 17,248 348,991
sation charge as at 30 June 2000
Net book value as at 30 June 2000 236,078 10,351 68,875 120,103 435,407
Net book value as at 1 July 1999 201,799 20,979 123,947 33,129 379,854
2000 1999
$ $
10C. Intangibles
Computer software:
Externally acquired — at cost 39,063 25,392
Accumulated Amortisation (17,248) (12,201)
21,815 13,191

Internally developed — in progress 98,288 19,938
Total 120,103 33,129
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11. Debt

2000 1999

$ $

11A. Overdraft
Cash at bank 926,077 2,409,972
12. Provisions and payables
12A. Employees
Salaries and wages 168,719 110,678
Leave 204,331 185,177
Total 373,050 295,855
12B. Suppliers
Trade creditors 252,024 116,809
Operating lease rentals - —
Total 252,024 116,809
12C. Grants liabilities
Non-profit institutions 254,944 2,821,114
Contributions not yet utilised (see Note 4) 2,004,214 1,075,403
Contributions in advance 195,000 535,000
Total 2,454,158 4,431,517

13. Statement of cash flows

13.1 Reconciliation of cash

Cash at the end of the reporting period as shown in the Statement of Cash Flows
and in the balance sheet is as follows:

Overdraft (926,077) (2,409,972)
Cash at bank and on hand 3,550,879 6,676,000
Balance of cash as at 30 June 2,624,802 4,266,028
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Reconciliation of operating surplus to net cash provided by operating activities

Operating surplus (deficit) of operating revenues
over expenses

Depreciation and amortisation of non-current assets

Write-down of assets

Changes in assets and liabilities
(Increase)/decrease in receivables
(Increase)/decrease in other assets
Increase/(decrease) in contributions in advance
Increase/(decrease) in contributions not yet utilised
Increase/(decrease) in employee provisions
Increase/(decrease) in trade creditors
Increase/(decrease) in grants payable

Net cash from operating activities

14. Resources received free of charge

2000 1999
$ $
237,049  (1,515,439)
177,750 71,584
— 5,841
(29,850) (278,705)
- 14,794
(340,000) 335,000
928,811  (2,218,398)
77,195 19,129
135,215 (19,370)
(2,566,170) 1,114,573
(1,380,000)  (2,470,991)

There were no resources received free of charge during 1999—2000 (1998-99, nil).

15. Superannuation

Employer contributions to the Commonwealth Superannuation Scheme and Public
Sector Superannuation Scheme was provided on behalf of the staff and Directors of
the Corporation. Employer contributions amounting to $238,392 (1998-99, $215,751)
for the Corporation in relation to these schemes have been expensed in these

financial statements.

16. Subsequent events

Since balance date, the Corporation is not aware of any events that have occurred
which will effect the amounts disclosed in the Financial Statements.

17. Related party disclosures

17.1 Remuneration of Directors

The part-time Directors of the Corporation received a remuneration and allowances
as determined by the Remuneration Tribunal. In accordance with the PIERD Act, the
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part-time Directors are appointed by a Selection Committee. The Executive Director
was the only full-time Director of the Corporation.

2000 1999
$ $
Aggregate amount of superannuation payments 21,334 34,068
Other remuneration received or due and receivable
by Directors of the Corporation 264,930 232,009
Total remuneration received or due and receivable
by Directors of the Corporation 286,264 206,077

The number of Directors of the Corporation included in these figures are shown below
in the relevant remuneration bands:

e Nil — $ 10,000 1 2
e $ 10,001 — $ 20,000 6 5
e $ 20,001 - $ 30,000 - 1
e $ 30,001 — $ 40,000 1 -
e $130,001 —  $140,000 1 1

9 9

17.2 Directors

The Directors of the Corporation at any time during the reporting period were as
follows:

Mr J Alexandra - (Reappointed 1 July 1999)

Mrs L Boully - (Reappointed 1 July 1999)

Prof. S Bunn - (Appointed 1 July 1999)

Mr AD Campbell - (Chairperson — reappointed 1 July 1999)

Mr CA Campbell - (Executive Director — appointed February 2000)
Mrs S Donaldson - (Appointed 1 July 1999)

Mr M Logan - (Appointed 1 July 1999)

Dr P Price - (Executive Director — ceased January 2000)

Mr W Watkins - (Reappointed 1 July 1999)

Mr C Willcocks - (Government Director — appointed March 1998)
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17.3 Loans with Directors and Director-related entities

There were no loans made to Directors or Director-related entities.

17.4 Transactions with Director-related entities

Grants were made to the following Director-related entities. The Directors involved
took no part in the relevant decisions of the Board.

Mrs L Boully Member, CSIRO Biodiversity Sector Advisory Committee.

Prof. S Bunn Director, Centre for Catchment and In-Steam Research, Griffith
University.

Mr CA Campbell Director, Rural Extension Centre, University of Queensland.

Member, CSIRO Land and Water Sector Advisory Committee.

Mrs S Donaldson Member, Advisory Committee, Centre for Resource and
Environmental Studies, Australian National University.

Dr P Price Member, Advisory Board for the Resource Sciences Centre,
Queensland Department of Natural Resources;

Member, CSIRO Land and Water Sector Advisory Committee.
Mr C Willcocks Assistant Secretary, Landcare and NHT Branch,
Agriculture, Fisheries and Forestry Australia;

Member, Advisory Committee, Centre for Resource and
Environmental Studies, Australian National University.

The Corporation provided research funding to the above agencies. These
transactions occurred within the normal terms and conditions of research and
development grants.

2000 1999
$ $
Grants made to Director-related entities 5,453,224 3,304,001

These grants for the 1999-2000 year were provided to director related entities as
follows:

Entity

Australian National University 492,110
CSIRO Land and Water and Biodiversity Sectors 4,053,736
Griffith University 169,350
Queensland Department of Natural Resources 666,055
University of Queensland 71,973
Total 5,453,224
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The Corporation has also received contributions from director related entities to
jointly-funded projects with the National Landcare Program, Agriculture, Fisheries
and Forestry Australia. These transactions occurred within the normal terms and

conditions of research and development grants.

17.5 Remuneration of Officers

The officer remuneration includes all officers concerned with or taking part in the
management of the Corporation during 1999-2000 except the Executive Director.
Details in relation to the Executive Director have been incorporated in Note 16.1 —

Remumeration of Directors.

The number of officers included in these figures are shown below in the relevant

income bands:

Between $100,001 — $110,000
Between $130,001 — $140,000

Superannuation payments to officers
Other remuneration received or due and receivable

Income received or due and receivable by officers

18. Remuneration of Auditors

Remuneration to the Auditor-General for
auditing the financial statements for the reporting period

2000 1999
4
4
2000 1999
$ $
61,694 82,103
395,306 310,606
457,000 392,709
2000 1999
$ $
12,000 12,000

No other services were provided by the Auditor-General during the reporting period.
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(a) Terms, conditions and accounting policy
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Financial Notes | Accounting policies and methods (including | Nature of underlying instrument (including
Instrument recognition criteria and measurement basis) significant terms & conditions affecting the
amount, timing and certainty of cash flows)
Financial assets Financial assets are recognised when control
over future economic benefits is established
and the amount of the benefit can be reliably
measured
Cash at bank 11A The balance is recognised at the nominal Temporarily surplus funds, mainly from
amount. Interest is credited to revenue as it | monthly drawdowns of appropriation, are
accrues. A negative balance arises when placed in a cheque account with the
unpresented cheques exceed the current bank | Commonwealth Bank. Interest is earned on
balance and this is disclosed as an overdraft. | the daily balance at the prevailing daily rate
for money on call and is paid at month end.
CBA Bank Rating: AAA
Cash on hand Petty cash held on premises
Deposits at call | 9A Deposits are recognised at their nominal Temporarily surplus funds, mainly from
amounts. Interest is credited to revenue as it | monthly drawdowns of appropriation, are
accrues placed on deposit at call with the
Commonwealth Bank and Bankers Trust.
Interest is earned on the daily balance at the
prevailing daily rate for money on call and is
paid at month end. CBA Bank Rating: AAA.
Bankers Trust Bank Rating: AAA
Receivables for | 9B These receivables are recognised at the nominglCredit terms are net 14 days (1999-2000: 14
goods & servicep amounts due less any provision for bad and days)
doubtful debts. Provisions are made when
collection of the debt is judged to be less rath¢r
than more likely.
Term deposit [ 9C The deposit is recognised at cost. Interest is | The deposits are with Trust Bank and
recognised as it accrues. Adeclaide Bank, maturing in 2000-2001, and
they earn an effective rate of interest of 5.55%
and 6.40% respectively. Interest is payable on
maturity. Trust Bank Rating: A2; Adelaide
Bank Rating A2
Financial Financial liabilities are recognised when a
liabilities present obligation to another party is entered
into and the amount of the liability can be
reliably measured.
Contributions | 11C The Corporation brings income to account in| There are agreements with third party
not yet utilised the same period as expenditure is incurred; contributors that contributions will be spent
and in advance therefore any contributions not utilised are on R&D projects and other activities relating
recorded as a liability. to specified programs. The Cgporation is the
administrator of the funds.
Trade creditors | 11B Creditors and accruals are recognised at their | Settlement is usually made net 14 days.
nominal amounts, being the amounts at which
the liabilities will be settled. Lia-bilities are
recognised to the extent that the goods or
services have been received (and irrespective o
having been invoiced).
Grants: non- 11C The Corporation recognises a liability on the | Grant payments are made in instalments
profit signing of grant agreements. The amount of [ according to the grantee meeting agreed
institutions the liability is for the total of all payments milestones and subject to funds being

under the agreement, which are no longer at
the Corporation’s discretion. The part of the
liability recognised in the Balance Sheet
comprises payments, which are more rather

than less likely to be made.

appropriated annually by the Parliament. The
Corporation does not necessarily appropriate
the benefits of the research to itself and any
benefit it receives will only coincidentally
approximate in value the grant made.
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(c) Net fair values of financial assets and liabilities
Financial assets.

The net fair values of financial assets approximate the carrying value of financial
assets.

Financial liabilities.

The net fair values of financial liabilities approximate the carrying value of financial
liabilities.

(d) Credit risk exposures

The Corporation’s maximum exposures to credit risk at reporting date in relation to
each class of recognised financial asset is the carrying amount of those assets as
indicated in the Balance Sheet.

The Corporation has no significant exposures to any concentration of credit risk.
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Appendix |
LWRRDC Publications List

his list identifies materials published between 1 July 1999 and 30

June 2000. LWRRDC saleable publications are available from the

AFFA Shopfront on freecalll-800-020-157. LWRRDC free publi-
cations, eg. newsletters, are available by contacting the Corporation on
(02) 6257 3379 or email: <public@wrrdc.gov.au>.

Occasional Papers Series (ISSN 1320-0992)

OP 08/00 NPIRD Review Agtrans Research ISBN 0 642 76034 9 $12
ISBN 0 642 76035 7 (web) Print-on -
demand
OP 06/00 Review of Delivery Mechanisms for ~ Atech Group ISBN 0 642 76032 2 $12
LWRRDC Water Programs ISBN 0 642 76033 0 (web) Print-on -
demand
OP 05/00 The National Eutrophication Agtrans Research ISBN 0 642 76026 8 $12
Management Program — A Review ISBN 0 642 76027 6 (web) Print-on -
demand
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OP 03,00

OP 26,99

OP25,/99

OP24,/99

OP23,/99

OP22,/99

0P20,/99

OP19,/99

OP16,/99

OP17,/99

OP15,/99

OP07,/99

OP03,/99

Page 144

Evaluation of the LWRRDC
Rehabilitation and Management
of Riparian Lands Program

Cost of algal blooms

Riverine & Wetland Salinity
Impacts — Assessment of R & D
Needs

Datasheets on Natural Resource
Issues 1999

Greenhouse, carbon trading and

land management

A Phytoplankton Methods Manual
for Australian Freshwaters

SEEM (Simple Estuarine
Eutrophication Models) User’s
Manual (Urban sub-program
Report No 13)

Estuarvine Eutrophication Models
(Urban sub-program Report No
12)

A Physical Classification of
Estuaries (Urban sub-program
Report No 9)

Assessing the Ecological Health of
Estuaries in Australia (Urban
sub-program Report No 10)

Sediment Chemistry
Muacroinvertebrate Fauna
Relationships in Urban Streams
(Urban sub-program Report No 9)

Limiting Nutvient Workshop 1997

Contamination of Australian
Groundwater Systems with Nitrate

VCG Australia Pty Ltd

Atech Group

Paul C. E. Bailey &
Kimberley James

LWRRDC

Hassall & Associates

Roger Croome,
Gertraud Hotzel

Dr John Parslow, A.
Davidson, J. Hunter

Dr John Parslow, J.
Hunter, A. Davidson

M.]J. Digby, Prof. Peter
Saenger, M.B. Whelan,
D. McConchie, B. Eyre,
N. Holmes, D. Bucher

Mr David Deeley, E.I.
Paling

Dr Nick O’Connor, K.
Lewin, S. Moore, E.
Bradshaw

Alistar Robertson

P. Bolger & M. Stevens

Print-on -

demand

ISBN 0 642 76022 5 $20
ISBN 0 642 76023 3 (web)
ISBN 0 642 76014 4 $20
ISBN 0 642 76015 2 (web)
ISBN 0 642 26779 0 $10
ISBN 0 642 76044 6 (web)
ISBN 0 642 26778 2 $12
ISBN 0 642 26776 6 $10
ISBN 0 642 76011 X (web)
ISBN 0 642 26771 5 $20
ISBN 0 642 76010 1 (web)
ISBN 0642 26770 7 Free
ISBN 0 642 26769 3 Free
ISBN 0 642 26766 9 Free
ISBN 0 642 26767 7 Free
ISBN 0 642 26765 0 Free
ISBN 0 642 26755 3 $15
ISBN 0 642 76012 8 (web)
ISBN: 0 642 26749 9 $20
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Impacts of Research Series (ISSN 1328-4320)

IRO1,/00

IR03,/99

IR02,/99

IRO1,/99

Investment in Natural Resources
R&D: A Synthesis of Life of Project

Evaluations

Evaluation of the Impact of
Research Projects Relating to
Australin’s Natural Resources
(1995-96 Group; Phase 2)

Evaluation of the Impact of
Research Projects Relating to
Australin’s Natural Resources
(Second Update 1993 Group)

Evaluation of the Impact of
Research Projects Relating to
Australin’s Natural Resources
(1998 Series)

Agtrans Research

ACIL Consulting

S.R. Harrison, C.A.
Tisdell, J.G. Tisdell and
M.]. McGregor

Atech Group Pty Ltd

ISBN 0 642 76016 0
ISBN 0 642 76017 9 (web)

ISBN 0 642 26772 3
ISBN 0 642 76013 6 (web)

ISBN 0 642 26754 5
ISBN 0 642 76031 4 (web)

ISBN 0 642 26753 7
ISBN 0 642 26777 4 (web)

$20

$8

$20

$15

Climate Variability Program Occasional Paper Series (ISSN 1324-
7328)

CV02,/99 Agricultural Climate Research

CV01,/99

and Services in Australin

Climate variability and drought
research in relation to Australian

agriculture

David White, Graeme
Tupper and Harpal
Mavi

David White, Graeme
Tupper and Harpal
Mavi

Other LWRRDC Publications

One of 3

Annual Report 1998-99
Stakeholders Report 1999

LWRRDC (brochure) Land &
Water & Vegetation Natural
Resources Management R&D

Listing of LWRRDC-Funded

R&D: Current Projects and Final

Reports June 1999

A Rebabilitation Manual for

Australian Streams Volumes 182

Riparian Land Management
Technical Guidelines

Ave there seeds in your wetland?
Assessing wetland vegetation

Tan Rutherfurd,
Kathryn Jerie &
Nicholas Marsh

Sally Berridge

ISBN 0 642 26757 X

ISBN 0 642 26756 1

ISSN 1037-6658 (web)

ISSN 1323-4242 (web)

ISSN 1441-7014 (web)

ISBN not assigned for
print
ISBN 0 642 76028 4 (web)

Vol. 1: ISBN 0 642 26773 ]
Vol. 2: ISBN 0 642 26774 X

ISBN 0 642 266921

$15

$20

Free
Free

Free

$5

$25 set

$25 set

Free
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Newsletters Issue Numbers

INTERSECT
CLIMAG

Focus

RIPRAP

Water Wheel

Rivers for the Future

Innovate Australin (published by
joint R&D Corporations)

Miscellaneous Publications

Australian Landcare

SALT - a magazine of the
National Dryland Salinity

Program
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21 ISSN
2-3 ISSN
14-17 ISSN
14-16 ISSN
11-13 ISSN
10-11 ISSN
2-5 ISSN

September and DecemberISSN
1999; March and June
2000

2— -

1326-2475
1441-7987
1321-4381
1324-6941
1324-4604
1325-1953

1442-6277

1440-4397

Free

Free

Free

Free

Free

Free

Free

Free

Free



Appendix 2

National Land and Water
Resources Audit (Audit)

Publications List

his is a list of documents and reports completed over the period of

the Audit till July 2000. All Audit reports or their executive

summaries are available through the Audit WebSite at
<www.nlwra.gov.au> or by contacting the Audit office.

Annual Reports

Annual Report 1997-1998 ISBN 0 642 37101 6
Annual Report 1998-1999 ISBN 0 642 37102 4
Annual Report 1999-2000 ISBN 0 642 37104 0

Operational Plans

Annual Operational Plan 1998-1999
Annual Operational Plan 1999-2000

Annual Operational Plan 2000-2001
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Strategic Plan
National Land and Water Resources Audit: Strategic Plan 1998-2001 ISBN 0 642 37100 8

FAST FACTS ISSN 1440 4745

fast focts 1 Objectives and Outcomes of the Audit March 1998, revised October 1998

fast facts 2 Developing the Audit Priovities  March 1998, withdrawn, replaced byast facts 5
and 6 July 1998

fast facts 3 Water and the Audit March 1998; withdrawn, replaced byast facts 9 May 1999

fast fucts 4 Data Management March 1998, replaced byust facts October 1999

fast facts 5 Overview of Audit Themes July 1998, revised October 1998

fast facts 6 Description of Audit Themes July 1998, revised May 1999

fast facts 7 Implementation Projects October 1998

fast facts 8 Assessment Process for Water Infrastructure Proposals — May 1999

fast facts 9 Water Availability Work Plan  May 1999

fast facts 10 Rangelands Monitoring Work Plan May 1999

fast facts 11 Dryland Salinity Work Plan  May 1999

fast facts 12 Australian Soil Resources Information System  May 1999

fast facts 13 Land use Mapping Project May 1999

fast focts 14 Vegetation Cover, Condition and Use Work Plan  October 1999

fast focts 15 Agricultural Productivity and Sustainability Work Plan ~ October 1999

fast facts 16 Capacity for Change Work Plan October 1999

fast facts 17 Audit WebSite October 1999

fast facts 18 AuwditInfo Electvonic Masling List  October 1999

fast focts 19 Data Work Plan October 1999

Brochures

Guide to the National Land and Water Resources Audit, April 1998, revised October 1998

Decision making for the future: outcomes from the National Land and Water Resources Audit,
a Program of the Natural Heritage Trust, April 1999

Water in a Dry Land — March 2000
Australia’s Estuaries — March 2000

Australia’s Near Pristine Estuaries — May 2000
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Posters

Mission of the National Land and Water Resources Audit

Turning data into understanding

Rangelands monitoring

CD-ROM

Australian Groundwater Flow Systems Contributing to Dryland Salinity. — February 2000
Audit Progress and Outputs — May 2000

Reports and Publications

Decision Support:

Large Water Resource Developments — An Integrated Assessment Process
Implementation Projects

Using Natural Resource Inventory Data to Improve the Management of Dryland Salinity in the
Great Southern, WA.

Land Cover and Vegetation Change — Mt Lofty Ranges, SA

Regional data compilation and assessment technique for Natural Resource Management — West
Gippsland, Victoria

Assessing the status, conditions and trends of native vegetation communities to support
vegetation management in low rainfall cropping lands — Walgett, NSW

Satellite based Range Monitoring in Northern Australia

Developing Farming Systems and Improving Catchment Health — Fitzroy, Qld.

Themes

Theme 1 Report: Australian Water Resources Assessment 2000 — Surface and Groundwater
Water Availability

Theme 1 — Implementation of surface and groundwater management — availability, allocation,

use and efficiency of use — Victoria, SA, ACT, NSW, NT, WA, Qld.
Theme 3 — NVIS Implementation Strategy

NVIS Vegetation Attributes

NVIS Database System Specification

NVIS Data Compiler Functional Specification

NVIS Data Compiler User’s Guide
Theme 4 —  Ecosystem Function Analysis Framework

Indicators within a decision framework

Theme 7 —  Ecosystem Health — Riverine Vegetation Scoping Exercises
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Appendix 3

Listing of LWRRDC R&D
Projects (1999-2000)

WRRDC publishes an annual Listing of LWRRDC-funded R&D
Current Projects and Final Reports. The current edition is available as
a searchable database at
<www.infoscan.com.au/LWRRDC99 /LWRRDClIntro.htm>; or as a
saleable publication for $5 from the AFFA Shopfront on freecall 1-800-020
157.

This Appendix is an abbreviated listing of current LWRRDC R&D projects (ie. those
with investments during 1999- 2000). They are grouped by Program title.

Contact details for the projects and researchers are available from either the Internet
or the saleable Listing publication. Alternatively, please contact LWRRDC for any
additional information at <public@lwrrdc.gov.au>, facsimile (02) 6257 3420 or
telephone (02) 6257 3379.

Page 150



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

I93epA pue pur T OISO
INeA pue pueT OYISO
I93ep\ pue pue ] OUISO
Iepp pue pueT OYISO

I9Jepp pue pueT OISO

SOTWOU0dT
[eUOTIBUINIU] 10J 11U

SOIOuU0d5
[eUONRUIDIU] 1OJ J1IUD))

wwuﬂwﬂum GOUGE.HOWGM
3 [eonewdey OISO

SADUIADS [eIY JO neaing

SIOUDIDG [eIy JO neding

SIOUDIDG [BIY JO neaing

SIJUDIDG [BIMY JO Neaing

SIOUIIDG eIy JO NedIng
SIOUIIDG eIy JO nearng
SIOUDIDG eIy JO nearng
SIOUIIDG [eamy Jo neaing
SOUIIDG eIy JO neaIng

Ayrs1oaTupn)
[euonEeN UeIRNSNY

[oIedsoy suendy

AVEVY

uonyesiueduQ

SLIR] Weyeln I
siae pIeysry IQq
Sunox W I
11Ny Sno(q 1q

UeION SLIUD I

$2A99Y 281090 I

uopiony Auud( I

uonIpuO)) IIATY JO JUIWISSISSY

JUDWISSISSY [I[BIH duLIenIsy

uonepeI3op Jo sI1S0D pue Iseq DINOSNY Y Sumnpep

snjelg judlinyN [10§

Jdueeq

INeM pUR JUILNNU [euorSay ‘g 310dsuenl JUSWIPIS pUE UOISOIDd [IOS dUIOQ-TILAA

Suniodoy pue uoneurpioo) :28uey) 105 Apede)

YIOMOWEI] UOISIIP B UIYIIM SIOIBdIPU]

VAL ‘UIDINOG 1B2ID) O3 Ul

[reqdwreny waoN 1 Arures pueldrp jo judwoSeuew Y3 da0idwr 01 eiep AJOIUDAUI 92INOSII [ernjeu 3ursn)

sontey) uro) IJg

e[ 249§ I

AOUBIMNSUOD — WIAISAS UOMPULIOJU] 92IN0SY [0S UeI[RIISNY
JPNY O3 01 SIDIAIIG JUdWIFeUR]N eIR(] JO UOISIAOILJ

sepy

AreD uyo[ I(JJeP0S :JUdWIFeUR]N J[qRUIRISNS I10J WIISAG ISBqRIR(] dIWOUO0dY PUE [0S pajeidaiu]

welo)) due(

IOysIg JIUePN SN
U2IA UowI§ I
urquiey uuy IqQ

wreIlo)) due(

wero) sue(

uosurgoInyg W 1
ySopnyD 1039J 1

sony uro) IW

JA9ydJeasay

Auifeg pue[AI(] 10J YIOMIWEeI] UOBEN[eA Uy

$301oRIJ JUdWIeURA
s[qeureisng o1 aguey)) Joj UONEANON pue Andede) JO MIARY PUE YIOMIWEI]

"BIEP UONIPUOD PUER JUIXI UONEIdFoA [eSIp jo uonerdwod pue Ipne ‘ssaddy
uonedYISIAAL( dsudioiug pue A1anonporg ‘OSueyd asn pueT
Aouelmsuod — judwageuew AJTUIes I0J UOTIRIYISSE[D JUIWYDIL))

Aouelnsuod — sioedwir osn pue| pue ddue[Rq IdIBM JUdWYDIRD)

JUSUNRUOD URIRIISNY Y1 JOJ SJUIWYDILI-qNS PUE SJUIWYDILD PIISIU JO UONBALId(
1PNy $92IN0SNY I9IeA\ PUE pUBT [BUOHEN 9l JO Uomen[eag pue SULIOIIUOA

‘oeordde Aoams
® — ormynouge uelensny ol uonepeidop jo (sasso] uondnpoid) 1s0d o1 Funewnsg

323loud

8IMTO
SIMTIO
FIMTO
€IMTO

CTIMTO

9410

SHIO

LINAD
oy d
AR

AR R
ST

I d
erdd
g
g
orydd

0CANV
81OV

0rvav

apo)

0c
61
81
L1

91

ST

¥l

€l
(41
11

<+t w O N )}

o

‘ON

Page 151



LWRRDC Annual Report 1999-2000

eI[RIISTY
UI91ISOAN dIMIMouy

eI[RIISNY
UI2ISIAN 2IMIMOUISY

(eL10331A)
JUDWUOIIAUY 2 $92IN0SY
femieN jo juownredoQ

(e1101514)
JUDWUOIIAUY 2 SIDINOSY
remieN jo juouniedo

(eLI033IA)
JUSWUOIIAU g $IDINOSAY
remieN Jjo uownaedoq

(e1101514)
JUDWUOIIAUY 2@ $IOINOSY
[eaneN jo Juounredo(

(e110121A)
JUOWUOIIAUY 29 SIIINOSIY
[eanaeN jo judunteda

(e1101514)
JUDWUOIIAUY 2@ $IOINOSY
[ean3eN jo Judunredo(q

JTUDWUOIIAUF
R IR "PUT
Arewrt1g jo judunredaq
JUdWUOIIAUF

R 19l PUT
Arewrig jo judunreda

VS ‘somsnpuj
Arewtig jo jusunredaq

VS ‘sormsnpuy
Arewrtig jo juduniedoq

TIep\ pue pueT OISO

uonyesiueduQ

UOSIBAA UBT I

u031s99q 8010 I

osodg 101017 I

urgouIy renig Iy

areq [N TN

ojrsodg 101017 I

UBIOTN ¥y SN

ojrsodg 101017 I

youseq uo) IN

sdiiyg qoy 1N

nouIRg 491§ IN

uosuyo[ MdIpuy I
M [ I

JaydJeasay

IOJRUTPIOO)) WY, SULIOITUOIN spuepSuey

Aouelmnsuod — erensny uralsopy Surddepy uomelaSop pue osn-pue]

uoneIgalu] pue SISAYIUAG — 2rmyndoUFy uerensny 1oj sisodugig

Aoueamsuod — A[en) Id91BA\ 90JING UT PUIIT, PUB SNILIS

sue[J
wowydIe) Juowddwy o1 Apedeny oyy pue armynoufy ur Judwsn(py [eIndnng

‘SeoIR
Auoyiny juowoSeuey judowysie) puesddin 1sopq pue iseq :Surddew osn-pue

ued yIom WYl asn JO ADUIDYJO puE ‘Osn ‘UONEdO[e
‘Aniqereae — JuswaSeurw IeMpunold pue deyms 9yl Jo uonejuswaduwy

JudwogeurwW
92JN0s21 Teinjeu Joj sonbruyoo juowssasse pue uonedwos eyep [euordoy

fueymsuod — LAruieg puedi jo sidedw] pue 1uaxXyg

SIDINOSIT IDJeA S PIURWSE] JO YI[edY [BIUIWUOIIAUD PUe ISN d[qeureIsng
Amurreg puedi jo sidedwy pue JugNXyg

VS ‘soSuey AyoT unopy “o8ueyd pue syoedwr osn pue] SurSeuew pue Sunioddng

711 UOnIPUOd JUIWDILD JO JUIWISSISSE [enIul Uy

329foud

TMvA

LTMVA

SEAVA

€EAVA

CEAVA

0€AVA

6CAVA

8CTAVA

PARYCE

SLvVd

61SVd

81ISvVd
9TMIO

apo)

€€

(43

1€

0€

6¢C

8¢C

LT

9T

ST

¥C

€C

(44
1c

‘ON

Page 152



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

UOTIBAIISUOY) IJBAA
2 pueT jo juounredaq

P¥T A1 WU uyjLo)
ueSIO UIJIOD

t1231sAg ssoursng oryderSoan

$$IIJ Yorl], UdIedq

SIDIAIDG
ueqin jo judunredoq

SIITAIIG
ueqin jo 1uouniedoq

SUIa1SAg dIRANTIIRY
SuIoISAg dIRANTIIRY

SWISASG IBAAUITRH
vonerodio) (qxy Aireq

$IDINOSIY [eINIBeN
uounredo puesusand)

BI[RIISNY JUIWUOIIAUY

BI[EISNY JUIWUOIIAUF

SIEy [euIsSoqy
29 98eILDH JUdWUOIIAUY
jo usunreda(q

el[eIIsSny
UINSIAN 2IMIMOUISY

eI[RISNY
UINSIAN 2IMIMOUISY

uonyesiueduQ

JuoreN (0 TN

uerd yIom W) asn Jo AOUIDYID pue ‘dsn ‘UOnEdO[e
‘Aiqereae — JuowoSeURW J19JEMPUNOIS pue JdBJNS 9yl Jo uoneludwIdwy

woIsAg

uedSn ey I uonewIoju] uoneldafaA [euoneN 9yl jo ¢ a3elg I0j ue[J ssaulsng 2yl Jo Judwdoaadq

ueSIOW UIYIOD IW
OISNy uey I

X0 1939 I
uo031s01)) Aler)y I

uo031s01) Alery IN

uosuyo( aAe( I

uosuyo[ aae( I

uosuyof aAe(q I

Ae@ Y 193190

KooeT oworIn I

SIMIT sapIeyD) I

pue[pu) dueys IJ

[[oMSSAI7) prae IN

Suroq q TW

uoys poy I

JA9ydJeasay

JudwssIssy Yifedy odesspue]
Lueymsuod — uepd Teuonerddo judswaSeuew elep e jo judwdoroad(q

PNy SIINOSIY IILA\
pue pue] [eUONEN 9Ul JOJ UONEIUISIIJ [ensiaorpny ue jo judwdooadq @ uSisoq

Aoueymsuod — Arend) 1Ay 0BJING Ul PUII], pue snieig

uefd yrom JwoYl Isn Jo AOUIDYYO pue ‘Osn ‘UONEIO[[E
‘fqereae — jJudswoSeuew INEMPUNOIS pue ddeyms oy jo uonejudwd(dwy

wasdg Suntodoy qopm

(uoneurpiood werdoidqns ‘ferrojewr uoneiudsard pue Aejdsip
‘s3onpoird UONRUWIIOJUT JTUOMDI[F) IIPNY 01 SIDIAIIS UOTEIIUNWWOD JO UOISTAOIJ

£oUeI[NSUOd — IIGQIAA IPNY SIDINOSITY IOIBAN
pue pueT TeuoneN jo sdueudnurey pue Sunepdn ‘Guowosordwy uowdoroadq

$90INOSY [eanieN Jno Sulurelsng :Ipny Idlepy X pue AIre [eUOHEN
oseqeiep YIomowely AJpadg pue[sudongd)

Kouelnsuod
— ®eIENSNY Ul Suuolruoy Arend) Idaeps jo aseqeiep pue 1rodar jo ayepdn

elep
IAAN YWIHAV Suisn o[eds [eUOnRU 271 18 UONIUNJ WIsAs0dd Ul d8URYD JO SIdIpUT

ueld yI0m WYl 9sn JO AOUIDYJS PUB SN ‘UONEIO[E
‘Amqereae — JudwSeURW 1JEMPUNOIS pue dBJINS Y1 JOo uoneIudwIdwy

uonedyIpe pue Arpoe [0

Arureg puefdiq jo s1oedwy pue JudIxg

323loud

LTMAN

IO
TOIWD
1S9O

1XO4d

vd'1d

€414
RACH

eavi

navd
y@ad

QANd

L14d

€14d

2d49d

0emva

6TMvVA

apo)

0s

6%
8%
Ly

9%

g

144
14

(474

1874
0¥y

6€

8¢

LE

9¢

€

147

‘ON

Page 153



LWRRDC Annual Report 1999-2000

BQUIOOMOO0]T, ‘PIT
Qg zRW WSy Jrepuig

ZID Y3y IrepuIg
ZIDN WSy IrepuIg
ZIDN WSy Irepuig

SIURIMNSUOD) IUdWOFeUey

pue £>1[0J 22In0say

Sunnsuo) yonoi) qog

SIIBIDOSSY @ $saSIMIg peay

Jjo

Jjo

Jjo

Jo

Jjo

$IDINOSIY [eINIBeN
Juounreda(q puesudand)

$IDINOSIY [eINIEN
uountedo@ puesuaongd)

$I2INOSIY [eINIEN
Juounteda pue[suaond)

$I2INOSIY [eINIEN
wountedo puesuaand

$92IN0soY [eINIeN
uounteda@ pue[suaand)

$92IN0SYY [eINIeN
uounreds pue[suaand)

$92IN0SIY [eINIBN
juounteda pue[smaangd

JudwuoIAuy 2 Suruuelg

‘spueT jo juaunredo(

Ays1oatuny
AI031119 ], UIIYIION

UOTIBAIISUOY) IIJBAA
3¢ pueT jo juownredo(

uonyesiueduQ

IN[EAN 39qOY TN

uooq [neJ
10S$9JOIJ 91BIOSSY

uoyn) Srer) IN
guepy J IN

Ipomyd2Ig
puejoyg I

yonor) qog I
pEY IV TN

ulol AuoJ IN

S 11990y I

[TeH Qudeps I

ITeH Qudepp I1qQ

g uo 1Q

UOLIYIQ WEYRID) I\

oInx uo( 1

SPIO uyof 1q

SPIYD uyo[ I

weyua preydry I

JaydJeasay

d8ueyd Judwadwr 01 Adeded oyl Juissasse pue
1eduwr eawswuoraud ‘Aranonpord ‘soomoerd Ansnpur [ems Juarmd Sunjrewyoudg

ospIoxyg Surdoog uoneldoSoA SULIATY — Y[R W9ISAS0dq
foueamnsuod — Lureg puediq jo soedwy pue 1UNXY

Aiqe[reay 193eAp — JOIBUIPIOOD)

11§qoAA SULIOIIUOTY spue[dSuey JOj UOMBWIOUI [euoIFor Jo sourewwns ysiyduyg ureJ
1sng pue A1anonpoiJ [eImmou8y — UOHRUIPIOO)D)

Aouelnsuod — $IIPNIg ISL)) DIWOUOIF-0D0G — Ajrureg puehr(g
Aoueynsuod — Aend) I9IeAA JOBJING Ul SPUdI], Pue snielg
Arureg puedi jo sioedwy pue Jugaxyg

as) pue/oInus], pue ul dSuey)
asn pue[ jJo Asuaiuy

juowydIe) Aoizarg :Surddey osn pue]

uefd yIom JWOYl 9sn Jo AOUIDYJS puUB ‘OSN ‘UWONEIO[e
‘Amqereae — juswSeurwW 1jeMpUNOIS pue deJNS ) JOo uoneIudWIdwy

puesudond
‘fo1z1y 9 uT Ray Judwydled Suraordwr pue swralsds Sururrej Surdofesdq

ued yIom JWOYl asn Jo AOUIDYID pue ‘dsn ‘UONEdO[e
‘Aiqerese — JudWRSeURW IEMPUNOIS pue deJMS ) Jo uoneiudwa[duy

spuepguer

s, erensny ur As10A1polq Sunojiuow Joj ylomowey reondreue ue Jurdopoadq

Anenb 101em ooejans ur spuosl pue snielg

329foud

LIS

6dS
LJIAS
9dAS

TN
(o)t
Ivad

TTINO

[TINO

02INO

STINO

LTINO

9TINO

STINO

CVMd

AIN

6TMAN

apo)

L9

99
9
79

€9
9
19

09

6S

8S

LS

9¢

SS

¥s

€S

(4]

1s

‘ON

Page 154



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

JImMdUISY
[esrdor], OISO

2ImmouIfy
eordory, OISO

syuelnsuo)
stegy dnqng [eaden

[2Ie3soY QUL OYISD
SUONEIIUNWWOY) [[BU] XOD)
Sy renden

SIOUIIDG eIy JO neaing
£30[010910]\ JO medIng
£30[01091014 JO nedng

£30[010910]\ Jo neaIng

Sunmsuo) DAOHY

Sunmsuo) HAOHY

eIensny
YO01S9AIT 29 JBON

(VML) uolsstwwo))
SIOATY PpUe I9JBAA

(VAL uoIsstuwo))
SIOADY PUB I9BAA

PIT L3 $901AT0G
901n0saYy pue T TANIIAM

QWINOQIN JO AISIdATUN)

epowdY,

uonyesiueduQ

A113qIe)) § 19190 I1(q

sy maIpuy 1

SoMyIeJ Sewoy], JA
SIDAOIN D I1(
[[omog WIiT, TN
uoukdg 90N IW

urygney 810 1
MDIOA 7 ATR]N S
WSup werp 1q
I2MOJ 3300S I(]

ampp Aureg 1

App Aureg 1

Ay D SN

anyouo(] Mqoy I
Juolg Aoy IW
QoM URLIPY TN
MITYD) SPURI I

ued( urqoy s\

JA9ydJeasay

10109S 9DIAIdS sSAUISNQLISE Yl UMM AJI[IqELIEA JIBWID JO IJUdWISEURW 1913199
AnIqenrea djewIp jo JudwaSeurwW PIleI3alul (SULIE] O] SUBIDO WOI]

o8eydeJ uonedIUnNWwo) — weidold (g 2IMMOUSY ur AJIqeLIeA 21eWI)
[opow d3ewI drweudp e Sulsn suondIpaid dIeWID [BUOSEIS PIPUIIXT
Anqiqerrea o1ewid o1 suoneldepe dApeAOUUT I0J [DILIS

werSor] 2mImoudy Ul ANIQeLIEA 9IPWI[D) 971 JO MIIAII WLIA-PIN

£o1j0d 105 ArIqeniea dewrp Fuis[eue 10J YIomowel]

SI[NS21 [opowW dJBWI MU Jo uonesinn pue uondope ‘uoneiuswd[dwr JA1dIPH
S1U2A9 ouIN [q Suump wonorpaid sewrp pasorduwy

smanouge uo sdedwr pue AIfIqenrea dJewWID uo dA1lddsiad s Amiuad y
UONRUIPIOO)) UONEIUNWWOD) JVAD

weidorg
Juowdo[aAd( pue [dIedsdy AI[IqelieA dJeWI[D) dY3 J0J JudwoFeuew weidolg

weadord 2ammoIdy ur AIIqerre djewi)

weirSolg Aoy swoisds Fuizeid o[qeureisng

swalsAg Surzern s[qeureisng

£oueansuod — A1en) I91BAA 90JING Ul PUII], pue SnNIelg

uefd yrom Jwoyl osn Jo AOUIDYYO pue ‘Osn ‘UONEIO[E
‘ANMIqereae — JudowoSeURW JdJeMpunold pue ddejns oyl jo uoneuwdwd[dwy

Aouelnsuod — JojeurpIoo)) 1d3(o1] Aruies pueldiq pny

syuowWydIEe) pofnedun Ul MO[JWEINS OILWNSH 01 SIN[eA IdIdWeIeJ
Jo uonesieuoI3ay pue eie mopwedng A[Iuojy pairedwiun Jo UOISUIXY

(s3onpoiad junrd) pny 031 SIOIAIIS UOHEIIUNWIWOD JO UOISIAOLJ

323loud

810.1D

910D

IVdO
40O
€0I0
TOVO
ARkt
SINO4
YINO4d
EINOY
(4592

14OV

TOANW

60dM

8OUM

TdIM

199NN
CVHL

apo)

S8

78

€8
8
18
08
6L
82
LL
9.
Sz

YL

€L

(44

1L

0

69
89

‘ON

Page 155



LWRRDC Annual Report 1999-2000

SWIISAS dIepNYITRH
SIegy [euistoqy

3¢ 98BILOY ‘JUdWUOIIAUY
Jo juounredo(g

VS ‘satnsnpuy
Arewrag jo juaunredaq

g
— I91EAA @ PURT OYISO

pY1 Ag erensny DDA

JUDWUOIAUY @ $IIINOSIY
[emieN jo juowniedoq

erensny
UIIISIAN JO AISIDATUN)

pue[suoonNY) Jo ANSIdATUN

SIIIISNPU] ATeWI
Jo udunredo pue[sudand

sorsnpuy Arewrtrg
Jo udwnredaq puesuaand)

sorsnpuy Arewrtrg
jo 1udunredo pue[sudInd)

$92IN0SIY [eINIeN
jo uounredaq puesuaand

$92IN0SIY [BIMIBN
jo udunredo puesuaangd)

JuowoSeuey

[ely UOZIIOH

4301057 % HPIM OUISO

uonyesiueduQ

uosuyo( dAe(q I

PUBRIMON] SE[OUDIN TN

Aresqyq Y 1N

juekrg JoreSIeN SN

sohkey Soin I

YD o uwaydag I

[emSuny ssoyg I
yso[Sreq preud IQq

MU 198[0H IQ
UosYIe[D YOIN I
[ees poYd 1IN
Jooiq N TN
UONPW 821D I
OTAM 1930 TN

g
- pIogEIS NI I

JaydJeasay

MY ISAN Y3 103 INSLWIAL

weigol] Auleg puejdi [BUOBEN — IOJBUIPIOO)) wWeifol]

SPUB[IOM PIPOO]J A[[EUOSEIS PUE SI[QLLIDILM MO[[RYS
Jo uorga1 v ur swasds wononpoid armised s[qeureisns :3102(0IJ SPULTIOAN BYOOTRIIIAL

erensny
UINSIAL — JOIRUIPIOO)) Uonedunwwo)) oielg weroig Aureg puediq [euoneN

wexSorg 29y Lturfeg pueli(q [euoneN

sIowIR) AITep 01 UODEBULIOJUI JBWI[D JO uonedunwwod 3 Juraorduy
BIEIISNY UIDISED

pnos jo suoz armised [eruuarad oy ur Aiqenrea snewrp ym adod 01 sargareng

\AHSMLNEN\/ dlewalpd pue UUEQ Jjo mﬁﬂvﬁmumuuﬂvﬁﬂ UK»O.HQQJ ol m&OﬂmMHOg QA1RAOUUT

SUD[BW-UOISIP PUE JUIWSSISSE YSLI SIJWLIL] PUL UONBULIOJUT dILWI[D [EUOSEIS
Juowageuew swalsds Surddord wo 1vedunnr (AD() AiIqeniea [epeddp ue)

SOAIYDIE dewWI Uelensny o1 Suisuaindwo) — DYVINITD

YSLI OHBWID [IIM SUOISDIP JUdWISeuew wiey Uo doysyIom [BUOMBUIdIUL

SSVIO

J1ssny, — uonenuwig [enedg £q Juowssassy puepSuey pue pue[sseIr) UBIEISNY
sspuey Surzeid s erensny jo uoneperdop juoadrd SunsesdIoy dlewID [BUOSEIS UB))

surrej ureI§ werensny uo AJIqenrea dewrp jo juduwageuewr pasoiduy

Jwirej-uo Surzead o[qeureisns 11oddns syuownnsur £orjod JudowuIdA08 o

329foud

Pavd

844d

91SVd

LTMMO

SUIA

YId0A

1TVMN
0710N

142000

Y140

(42010

6dINO

FTINO

TINIH

€CAMO

apo)

001

66

86

L6

96

S6

6
€6

6

16

06

68

88

L8

98

‘ON

Page 156



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

191 pUE pur T OISO

eIENSNY
YD01$9AIT 2§ JBIN

pIT 41 erensny DOA

eIfeIISNY
UWINISIAN JO ANSIDATUN)

uonedIUNWWO) NVJIS
uonedIUNWWoO) NVJS
ZION WSy Jrepulg

UOTJBAIISUOD) IJBAA
2 pueT jo juounredo

dnoin
uSIso( Suruue[J YdIeISAY

ASofourday, jo
2IMINSU] SUINOQIIN [eAoy

P¥T A3 2Imidonnseryu]
¢ JWWUONAUY Y Jd
SUOTIDIUUO)) IedD)

UoISSTIwo))
uise uIpIre(r-Aernn
seq Sureq-Aermpy

uvonerodio) (Y surein
uonerodio) 29y surein

LOANNOODH

uonyesiueduQ

puog M 1A

uederuo| J IN

sodel So1n I

uoiSuny g SN

yomedym) of s
youedym) of sy

Suryoes] sstwmuiw 01 eidn justnnu pue 1dalem Funemndiuepy

07sSdd

911

wrexdoxrg @y sedesspue uerensny Joy armymondy SuruSisopay

¢ oseyy ‘werdolf eIensny YIION

SOUIN

STI

weidor eremnsny YIION

Lrurpes puedp jo judwoageuew 23 10j 1oddns [euonmnsur Supueyuyg

dwarqoid [eiudwUOIAUS Jo[ew ® [[IIS UOMESTUT[ES M PUe PUBIAIp ST AYA

weirdorg
Arurreg pue[f1 [euoneN 9yl JO ] ISBYJ UI STUIWIYDIED SND0J JO SN YT JO MIIAY

BLIOIDIA — IOIJRUIPIOO)) uonedIunwwo)) Jlelg weiol] Aureg pue[AI( [eUOnDEN

Amydy suyD I Lrurres pue(AIp jo judswISeURW 10J sUONN[os SULIIUISUD Jo AdBdIJO dYI JO JUIWSSISSY

SO[EAA

SUIMIN UUY S JINOG AMIN — JOJeUIPIOO)) uonediunwwo)) 23elg werdor] Aureg pue[AI [eUOLIEN

a8png 10A21], IN
21e8poopy 1939 IN
pAog-syueysydMID
ptae(T 1d

Aepunpy 2on1g 1

K9AT preyorg I
010 M IQ
mIo0g M I

JJ[edII TUUI[ S

JA9ydJeasay

Amres puefdip aSeuew 01 Aypeded JUdWUIA0G [BI0]
so154doo8 ouroqare uisynn jo sisA[eur Jgaudq 1s0d pue elep Areyudwaidwo)

spue[ aulfes JO asn waﬁu—:.uo.ﬁh— 21 I0J mGOﬁ&O JO JUQUWISSISSy

elessny
INOg — IOJBUIPIOO)) UOHEdIUNWWO)) dlelg werdor] Aureg pue[A1 [eUOTIEN

II 9seyq — Arures pue[dIp jo s1sod o) SUTUTWIAIA
VAA 10§ 981eUd9I1 1oMO[ [IIM swdIsAs Furuwre]
2IMING Y JI0F $2IeIdIY UOI[[IW U

puesuoand
— J10JeUIpIo0)) suopedIUNWWO)) Aelg weidol] Arules pueldi [euoneN

323loud

NAIA

91VMN

cOdsS
1O0dS
8IS

CISOS

asd

LINY

Idd

INOW

LIAW
9oadd
SAYO

7004

apo)

148t

€Il

48t
IIT
OrT

601

80T

L0T

901

SOt

701
€01
01

10T

‘ON

Page 157



LWRRDC Annual Report 1999-2000

Ars1oatupy

[eUOnIEN UEBIRNSNY nfewrmopury  I1q o8uerpd asn pue] pue odedspue] jo suonedrdwr feuonmInsul pue [eOS ANV I€1
Ays1oatupny

[euonEN UBIRISNY ssoq H IQ AN ut soypeordde Arojedpnred uvo oseq uvonewrojur oy Sundueyuy  [ZANV 0T
Ayis1oatupy

[eUOTIEN UBI[EISNY  JJOUNIN uea derro] sidfeuew ssadoi1d uropow-isod o1 sirodxo juopuodopur wogy :90udIds [elUdWUOIAUY  §TOANV  6CI

Ayrs10ATU) soouorradxo

[eUONEN URI[RIISTY SIOAO(] 9A91S I(]  UBI[ENSNY :JUSWISPURW [eIUIWUOIIAUD PUB 9DINOSII JOJ SUONMINSUI pue $3ss9301] LINNV — 8CI
Ayrs1oaTU)

[euonEeN UEBIRNSNY Aowreg Y 1 VD 01 9ANRUIN[E UE :JUIWISEURW [BJUIWUONAUD I0J sounl suazniy [IANV 4TI

werSoxJ YdoIedssy [Euonninsu] pue [erog

srmmoudy
resrdory, OISO Sy MaIpuy I Sururer], pue renuepy :3roddng uolspo Areliy  €7OLD 971
dImmogy
[eardoi], OISO Aaryg 11290y I1Q diysmorpg Surpaei], — Meyg 1qoy 1A 0TOLD  STI
2ImImougy
reordoiy, OISO [sy MaIpuy I SIATIRUWINE JUdWOFeURW 2lenjead 01 s[ool oddns uorsoop Sunonnsuo)  GIDLD ¥C1
2ImmouIfy
reordor], OYISD JOAIOIN uyof I sedre ururen) Areiiw jo juswoeuew [BIUDWUOINAUY  Z[DID el
weadoad spue] ATeIIIA JO JudwSeuRy JUSWUOIIAUY JOF (129
BI[eIISNY VA UT swalsds [ernjnouge
UWIdISOAA JO AASIOATU) 91 °S UYO[ 10SSIJOIJ s uostredwod pue sonuUNWWOD Jue[d JAIRU JO SAIWOUO0D UdSoNIU pue INeA  SIVMNO  ¢CI
PYT &4 1OHAH AIR[D plae TN SUOTIINPOL J[QEUILISNS — INIE[D) PIAR( JOIBUIPIOO)) WeiSol] SIdVY TAdS 171
srmmousy
resrdoxy, OISO Suneay g 1qQ swolsAs paSeuew pue [einleu Jo dduewWIOfdd ssasse 01 yromdwey 3unpPpow y o [1DID 0z1

Joueeq INEA INIMS
Ansnpuy ue[y OYISD JI0OJN M2IPUY I  9Ud pue S[PPo [10§/do1) WISIV 03 S[PPO]N [ewruy/srmiseJ uejdzeiny jo sSeyury 61dD 611

Ansnpuy 1ue[] OYISD vosdwig y 1 sodeospue| Uelensny Ul UOMEIYIPIOE [I0S UT I[NSIT YOIYM $3ssa001d o3 Suropoy SIdD ST11
VA — UOZ DLBWID UBIUBLINIPIN

Ansnpuy U] OYMISD AI9I[1T g Uel IQ O3 ur oI nouSe d[qeureIsns JoJ JUIWIFeUrW JIdJem PUE [I0S JATIBAOUUT L1dD /1T

uonyesiueduQ A3YdJeasay 329loud ?apoD °‘ON

Page 158



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

pue[suIINY) JO AISIATUN
pue[Sug MON jo Asioamupn
AIISIDATU) YOOPINA

SWINOQIN JO ANSIdATUN)
uonepunog gorJ dyfJ,

Sunnsuo)
dInosay 3} dudy asdeudg

110ddng oremijog uodiqmy

PI1 L1 IudwISeuey
20In0syy porerdoluy

AIsI0AIUN) YIPILID
£30100 3 JUPIM OMISO
£801057 3 JUPIIM OYISO

erque)
— I91epA 2@ pueT OISO

2oLy
reardor, OISO

1IEA pUE puE] QYISO

SUOMDIUUOY) DUIIPUOD)

SUOTIDIUUOD) JIUIIJUOD)
Sy 1ende)n

Sunnsuo)
pue judwoFeuRy eIeIoog

uonyesiueduQ

PIEUOPIN HJ0O°D 1N

IsToYdUNIG
pe 1d

URWIMIN
d 'JoiJ dossy

UOYRADA

'V wogp, joid
UnIep 1919 IN
u0sa3[D) AUOT, TN

WS odune

1odooyy sonag 1q
g Ad 1d

uRID Awoy

ueirog Aosureq I

Sunox g 1q

Awrepog Auus( sy
Sunox oIy TN
sui[o) emeg SW
umolg A[es s\

uouAkdq 90N IN

Q100 [ YIouudy I

JA9ydJeasay

SUOIgaI d[qeureisns I0j judwssasse pue Suruueld [euondipsun(-ssord Suneisau] (710N

SI2INOSII [eINIPU JO 2dULUIIA0S SUDUINUI suondUNy [epos pue [ed1So[ody  SEIN

JANIN Ul sarSojopoylow dredsar Areurdosipioiu]  FIONN

Juowddeuew juowaydied ur uﬁUEh—O~U>Oﬁ pue {gdIeasar Jo EOU“MWDHQH 6CANN

SIIPNIS IXIUOd-Ul-Me] AN 10 £Sojoporiopy 11dL

AN Ul sarSojopoyzowr d1easar L1ojedonreg INXS

931I9QIAA WeISoI YoIedsay

[euonMINSU] pue [0S S, DMIIMT JO 2dueuaiurews pue uoneiudwdduwr ‘ugsaq VS

uonedrqnd pue UONNQIISIP WIISAS UONBWIOJUT JUWYDIL)) TINAI

sontIqisuodsar SurSueyd pue SAINIONIIS MU SN IDINOSIT pue FUDRW-UOISIIP Wiey  [ZdD

so1jod Judwisn(pe [eINI pue JdINOSII [BINIBU JO SSOUIANIIJYD [erodwol-oneds  gTIMD

$aIniny JIajem pue puel I0J muQMO& uoIsnaJg LTAMD

a8eyded (SWDI) 2Temijog JmdwaSeuey Juswydle) pajerSoiul ue jo judwdopPAdq  0TVAD

JuowydIed [edrdon oM e Ul Judwoageurw JUdWYdILd PAIeINUI Jo uoneneay  ZDID

sonbruyal Judwssasse YN JO SMITAI [edISO[OPOIdN  FTAMID

(66 SSAOW) 2dua1ju0)) swalskg 11oddng uorsIQ 2an22(qQ spdnmpy 700D

Juowoageury 20InosRy pue £39100g uo WNISOdWAS [BUONBUINU] G661 100D

AN JO PPy o

ur s1ode[d uoomioq sdrysuonepar Adrjod oandoys JuisAfeue 10J syromowery renidoduo) 7OVD

werSolJ YdIedsdy [eUONNINISU] PUE [BIDOS dY) JO UONBUIPIOO)) [euoneN 40T

323loud

apo)

671

8¥1

LY 1

971
S¥1

ga

€71

(441
184t
0¥l
6€1

8€1

LE1
9¢1
Se€l
vel

€€l

el

‘ON

Page 159



LWRRDC Annual Report 1999-2000

$I2INOSIY [eInIeN

Jo juounredo@ puesuoan) uosdwoyy, H 1919J IWN

JIUD)) YDIBISIY IIIBMUSIL]
Surpreq Aexmy

12ep\ AelInpy-uIngnon)

eIIqUED)
— 1IEM R PUTT OYISO

eIIQUED)
— IPI'M R PUTT OYISO

1A pue pueT OUISO
IJepN pue pue ] OIISO

poitury
£1g 28pyg 23 puodkog

p¥1 £3g dnoiny yoay
pr1 L dnoiny yoary

Aysaoatupny
[eUonIEN UBIRIISNY

213y suengy

uonesiueSi() Ad2AaIng
[ed180[09D) ueI[ENSY

GuoGuoopp jo Arsioatun
BIUBWSE ], JO AMSIDATUN)

puesudond
UIINOG JO AISIIATU)

erjeasny
INOS JOo AISIIATU)

uonyesiueduQ

12AIO PO 1A
ueyodq IeJ IN

uosfip AqIe) 1q

siae( pIeysrg I
ADMBIN A I

suewIog WeLA I

SICAAOIN
QUUDIAIA SN

suoueqg qog 1

1sdwa 1919J

UnIB[ 9depue)) I
ySpnyD 1939J I

21880 paeq IQq

KOUOON ®[1RD SN
piojien§ aurery Id

nIwwey7
J1[Iey)) I0SS9JOIJ

Kex[oN IoJTUmd( I

JaydJeasay

JUDWIYDIBD A0IZIL dYI Ul UODEBUIPIOOd paje[dl uonediydonng

$9DINOS JUIWYDILD JUIFIP woyy padreysstp snioydsoyd jo Ariqereae [eSyy
JUDWYDILD UdYOIF-UWINQNOD 9yl Ul UONEUIPIOod pate[al uonediydonng

A3ojoydiowoony pue soprpnuorpey Y
e :s19ATy Uerensny ol snroydsoyd pue juswrpas papuadsns Jo AIAIPP puUB $I0INOG

SIAR(] pIeydry — Jojeurpioo)) weidold JINAN

9e3[e-0I0IW 2DUBSINU JO UONINPII dY I0J uonendrueworq aye[-d9[oypn
urseq £0JZ11] Y3 UI SWOO[q [eS[e [0JIU0d 01 smopj Junias I0j siseq saneinuenb y

101eUIPIOO))
suonedrunwwo)) (JWHAN) weiSolg judwoSeuey uonediydonnyg [eUONEeN

weiSo1J SIUBUTWRIUNO)) IIATY [euoneN e 1oy Apnis Surdoog
erfensny ur sdnoig 1osn 1olem Paldd[ds 01 SWOO[q [eS[e JO 10D IYI OIUI AdUeI[NSUO))

SJUdWI> dden pue sadojost Ig pue pN g e
'SIOATY UeIEnsSNY Inoj o1 snioydsoyd pue juowipas papuddsns Jo AISAIPP pue $I0INOG

weigorg JudwoSeuepy uonediydonnyg [eUOHEN JO MIIADY

Juononpoid
SSEWOIq JOJ SIUDLIINU JO 90INOS JO[BW B SIUSWIPIS oI :II[U] UOS[IAA UT SIUILIINN]

wesdoaJ Jwowdeuey uonedsrydonnyg [euoneN

Suruued osn pue] pue I91em JO UOTIRISIIUT O7I JO SSIUIATIIINFD T[T,

YN JO SUOISUIWIP [EUONNINSUI PUE [0S Y3 JO dseq aSpomouy oyl Surp[mg
swreroxd pue sarod YN 2ARd9p0 SulsA[eue JoJ syTomawely [enidadouo))

s1oYIewW Iojem eIA Juaunsn(py Termy :Aviqeigoid ym Apiqeureisng

329foud

SINO

LTIAN
TMIND

VMO

8IVMO
TMTO
9IMTIO

10.GE
SN0V
¢NOV

6NV
L1OV

¢SOV

romn
IIVLA

e lye!

€vsn

apo)

991

SO1
At

€91

a1
191
091

6S1
8S1
LST

9¢S1
SST

PS1

€51
[4=2

IST

0sT

‘ON

Page 160



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

paitury
£J s1oulreJ UuoSIyY

AVIV

(VM) uosstwwo)
muywa @QN JIICAN

$92IN0SIY [eINIBN
Jo uounredd puesuaang)

p¥T L3 2amidnmsenuy
3@ JuowuoIAUYg Y Jd

UOTIBAIISUOD) IJBAA
2@ pueT jo judwnredo(q

UOTIBAIISUOD) IJBAA
29 pueT jo juounredo(

VS $92In0sy 2 satisnpuy
Arewrnig jo judunredoq

A1SI0ATU) YOOD) Soure(
193EA pUE PUTT OYUISO
1IEAN PUE PURT OYUISO

A\ pue pueT OISO

palrury
£J s1oulIeJ UOSIyY

(VM) uorsstwwo)
SIDATY pue IJBAA

e1dqQUED) JO AJISIdAUN)

AJISIOATU) USEUON

uonyesiueduQ

uosI[y weyeln I
JeH powyy

Suny [essmy IN

018 Y dNIg IW

ssoy uyo( I

SWEIIIAL [ORYRIN TN

sizarerey] diyg 1N

A0 MIIPUY I
soeyNT 981090 I
IN[EAA UUI[D) I
Sozo10H v 1Q

nqreq suyd IJq

UoSI[[y Weyeln) Iq

qqoy WOdPIN TN
dUIMET UR I

ey Aireg joig

JA9ydJeasay

syoedwWI [BIUSWUOIIAUD UOTIESLIIT UT SIUdWISIAUI (29 JO UOBEBUIPIOO))

Aouapyge uoneSuur pasoidwr jo sigousq drwouody

IV 81
6VAVv 18T

>y voneduuy 30y weidorJ [eUoneN

ereaIsny UWIdSOAA Ul [ONIUOD uoneultueluod pue UONIBIIXI
191em I0J muﬂwﬂu 19y Iewl JO uondnpoaur — [0nuod QOE\D:O& Iayem ﬁESOMwHU@CD

sjjeseq pue[d[qe],
uol Iy — sarddns 1ojempunorS jo juswoSeURW PUE JUIWSSISSE ‘UOTILTNISIAUT

ueg d1391eng jo Juowdo[oad@ pue mo1ady weiSolJ IdeMPUNOID)

e338ep
e38ep\ ‘QUoWIYDILd JUIES UBQIN UE UT MOJJ INEMPUNOIS UO SIINIdEIJ JO IDUINJFUT

Aorea
IOWEN 9U1 Ul 2UIPIP uonelddoa saneu ednmu 01 28esn 1orempunosd SuistundQ

s19ymbe Y201 parnidely Ul SANIIO[IA MOJJ pue dSIBYIII I9JEMPUNOID)

s1ojmbe Jfeseq woiy smopjoseq Jo syudwdImbor uonelafoa weonsur pue uerredry
SBJIE JUI[es UI YA[edy uoneloFoa 10y 1nempunoid Surdeuew I0j SOUNIPIND
SUOMDEBIIIUI I9JBA 9DBJINS — Iojempunold Aq padnpul sassadord [edtwaydodgorg

JudwoSeuR
1o1empunold ur swerord Surmuren pue uonednpd Aunwwod jo judwdo[aadq

I0JRUIPIOO)) WEIS0IJ I91eMPUNOID) — PaIIWI] A)J SIoULIRJ UOSI[[Y

LM 081

STINO 641

Oldd 8L1
8TMAN LI
ECMAN 941

TV SLT

100l vLI
SMTO €L1
LMTO Ll
61MTO 121
ITIV 021

wexfor (Y I9IEMPUNOID) [EUOTIEN

Jjuauwaydied 19[U] UOS[IAA 92Ul Ul uoneuIrplood paje[al COUNU«QQQMH‘DM

ITOAIISII
Yon(umang ur sseworq pue UOIssaddns [ed[e SUI[ONUO0d $I010P] JUILNNU pUe [edISAYJ

[opOoW JSLI[II-IUIWIPIS
jo uomnedrdde pue wonepIEA JT ISBYJ SIUIWIPIS IIALT WOIJ ISEI[T JUILINN

323loud

[402:0, 691

100N 891

9¢ONN 491

apoD ‘ON

Page 161



LWRRDC Annual Report 1999-2000

uonerodio) gy Surein

191epN ARIINA-UINQ[NOD)
191ep\ AeLINy-uINQNOD)
I01epy ABIINA-UINQ[NOD)

(eL10331A )
JUDWUOIIAUG 2@ $I2INOSTY
[eanyeN jo juounredaq

(e1101014)
JUWUOITAUY 29 SI2INOSY
remieN jo juouniedo

2oy AMSN

oISy MSN

PYPLD
— 13eAN R PURT OYISO

2oLy
feordo1], OISO

AISI9ATU) 1INIG SI[IRYD)
1IEpA pUE pue ] OYISO

1EA pUT PUET OISO
1A puE pur OWISO

I pUE pUET OMISO

JFeurerq
uoneSLI] U0 9233 TWWO))
[eUONBN] UBI[EIISTY

U 2ININOTIOH
— Ansnpuy 1ue[d OYISD

uonyesiueduQ

opresn puaeq I IQ

uosdey uyo( I\
nIYuUN[ ssoy IN
20921 [ UAY I

eylog qoq 1q

ARLEINES 1 NI A
unsny YIN IqQ

uolsSuUn USpACH I

WIPpE uyo[ I

moisug T PIY I

ﬂ—uuoxxwwwfmﬂo
diryg 1N

sforydwnyg
Yieqezild I1d

sforydwnyg
Pqezid 1d

udlsSLIY)) ueAq I(J
I9Yezing preyory I
uosdepy uyo[ I

SASAOT ueLIg I

JaydJeasay

Jonoead
159q jo uoneiuwdwd[dwr pue juswdopadp Ansnpur :gggg dueape Surddord pojeSuug

Iem
uIn1dl uoneSLUI Ul JUdWIPdS pue syualnnu jo juswaSeuey — doysyiop) [euoneN

spuepom SuIsn SwolsAs oSeuresp [einl WO [BAOWDI JUILINN

walsAs Ajddns woneSuur we jo A>uddyF UONNQIISIP I FUDIRWDUIG

drmynouy pateSuuy ul soprwe[dioei[o — MO[[9 SUnISIA

£uanggs asn 1a3em dseanur 01 Surddord proy ur sarSojouyddl UONESIUT JANRUINI[Y
SAS[EA I9ATY AASN JOJ SOIUIDID SN I91eAM | WIISAG-JO-I[OYAN, Surururadg
sarnised

pazeSiur ropun a8reyda1 1jempunoid Sumnpar £q Adouapyge asn 1a3em Suraordwy
seore uvoneduun 10y Asuolur voneSuur ewndo Jo UONBUTWINSQ

SWoISAs WONESLLT IPOLI J[qEUILISNS PUE JUIDYJO I0J SIUIIPIND

suonemnSyuod uoneSLIl 0eJINs-qns Jo UOMEN[eAd UY

Suuojiuow sinistow [os uo d8eyded uonewIoOJUT UY

somised pue sdord pal1eSLLIT 10J SYIRWDUIQ ddUP[Rq JIBM PIUTULIdIIP A[snoloSng
Juowogeuew pue ugisop ofeuresp ddepms-qns Joj sdonoeid Judowofeuew 1sog

wcﬁﬂuwwﬁ Jleniua pue jjes wﬁﬂvﬂhwa.ﬂ—uﬁwﬂ 10] poyglowr mau y

s1op1aoxd 901A10s UODESLLIT SUDjTRWDUIY

sdo1d TermimonIoy jo A>UdYId asn 1o3em I3 Fursorduy

329foud

IO

LMIND
IMIND
EMIND

TEAVA

€TAVA

TINVA

TINVA

EINMO

0TO0LOD

¥10SO

ETMTO

TTMTO
0TMTO
TIMTO

1daIio

CHAO

apo)

661

861
L61
961

S61

761

€61

61

161

061

681

881

L81
981
S81

781

€81

‘ON

Page 162



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

MSN ‘fuoyiny
Uo1md3101J JUWUOIIAUY

soure X Iedpyg
I9Jepp pue pueT OMISO

SOIWOUO0dH
[eUODBUIIU] 10] 11U

SYORI], JIOM

SI[BAA
YINOg MIN JO AJISIdATU()

pue[Sug MON Jo ANSIdATUN)
JUINOQIIN JO AISIdATUN)
SUINOQI]N JO AIISIoATUN)

sjuelnsuo)) Sup
DUSY URDPNOIW [[PPUdY

SIIIISNPU] ATeWIJ
Jo udunredoq puesuaINQD

paitury
£J yo2Imosyy A[eanieN

pairwry
uonedruy Aermpy

UOISSTWWOY)
uiseq Surpre-Aelmpy

UOISSTWWo))
urseq Surpreq-AerInpy

FERIAVEIN
A0UBINSUOY) 9FprquiniIny

uonyesiueduQ

nouusg JJof ‘Joig
IeSpy uepudrg IW
JULIQIIEAA 1939d 1A

uoplony Auud( I

dug o I

swwty, Apuapy S
uASLY) ueaqy I

ouee]y 10129H IQ

oue[ely J0109H I
uvosdwoyJ, sopreyD) IW
soeYNT 981090 I

Ad1mp suuy S

suep M pred IN

SIOALL AASN[ JO SONJEA [EIUDWUOIAUY
jueynsuo)) werSord DYN

WNRIOSUOD) SIIATY [euoneN 9yl I0j INDYJO [YdIedsdy

WNNIOSUO)) SIIATY [BUONEN 9Ul I10j UR[J uomdy pue d13o1eng e jo uoneredaig

(spueT uerredry Sunerodrosur) WINIOSUOY) SISATY [eUOTIEN

QNSPM MATIN

uonedLur 10§ uondensqe Iempunoid ur Aiqeureisns Arenb 1o1ep
ormanoude pajeSLuT Ul swalsAs dSeurelp doejansqns wogj Arenb 1oem Guraorduy
JUoWOFeURW 2INOSII [eINJRU PUE UONESLLIT 01 UOMEB[dI Ul SPIau JUdID)

ugrsop uoneSIr Moluod Jo ANIQIXa[y pue AU o3 Surmorduwy
JUDWUOIIAUD Ad1j0d Iolem 2InINy pue JULLIND dUl UT JUdWOIFeueW YSII UONeSLI]
spuepom [eynIe Juisn swolsAs dfeurerp UoNeSLIIT UT [OJIUOD JUILINN
[JodInosay A[einieN — IOJeUIpIOO)) suonedunwwo) weidol] uonesuuy

Sunyrewyduaq
ySnoayy swoisds ofeuresp pue uoneJuur jo Aoudpyge dinelpAy Sumorduy

s[ouueyd

uosyde[ J I udyared woyy agedods jo Fuuoluow pue uonedynuenb 1oy sourppms jo judwdoppadrg

nwg seeny I

PNy, 1¥aIg IN

JA9ydJeasay

SIBdA GT 1SB[ 9U1 I0AO ‘UIseq
Surpre@ Aermpy o3 unam Aqurewnid Inq ‘erensny Inoysnolyl suoigal uonegLul
P930919s ur pasn sassado1d uvonejuowd[dwr pue Suruue[d 92IN0SII [BINILU JO MITANY

J07eUIpIOO)) WeISorl (TYIIN

323loud

CNd4d
19d4
LIMTO

LAdID

TLIM

97SNN
6€dNN
094NN
8SHINN

TOWd

97140

TN

T'TIN

6ddIN

SIAN

ISON

apo)

SIC
v1¢
€IcC

[AY4

11¢

01¢c
60¢C
80C
£0¢

90¢

S0¢C

70T

€0¢C

c0¢

10T

00c

‘ON

Page 163



LWRRDC Annual Report 1999-2000

panwry Ag JudwaSeury
s100(o1g o>yDERJ

dnoin
uowWyde) INOqIeH I9IsA0

paiiury
£1J eruewse], 9SNOH 9[qON

sonIwwo) JuneurpIoo)
JUdWYDIR)) JIATY AT\

UOTIRIOSSY JUdUIIFeURIA
JUDWIYDIR)) IIATY duoIsuyo(

AISI0ATUN)  ITJFLID)
JUSWUOIIAUY
29 191ep\ pUl

Arewnig jo judunredaq

eIIQUED)
— 1PIRMA R PUTT OYISO

201MTWWOo) JUdWIFeury
JUdWDIR)) ddUdIL[D)

[Puno) 21gg AdeA edog

dnoin Suneurpioo)
1UdWdIRD) PoOMYIR[T

JUDWUOIIAUY 2@ $IOINOSIY
[emieN jo Juouwniredo(

JUDWUOIIAUY 2§ SIDINOSIY
fermieN jo uounreda

p¥T £ erSoaug

uonyesiueduQ

ueSSny Arerr S|
sApey Jonig IW
uemo)) Wlod[eN I
[[oMY201G ueLIg TN
UOSII[D) 1919 ]

uung 3jIenig IOssJOIJ
g uel IN

I3ss01J Ue[ I
nouudg 2080y IN
YPOW Uod TN
SteIey 921y S
uyooy uyo[ I
uyaoy uyof I

weq Uy IW

JaydJeasay

SIO[QUUEY JOATY
spue] pasiuijes uo uonelriqeydr uetredur jo spoyiow [eonoerd d1enEAd /91BNSUOWI(]
JudwoSeURy PUE UOMEIOISIY IIATY U0 WOY-(D T JO UondnpoiJ

JUdWIYDILd IJATY ATey oyl ul judwoSeuew uerLredur Jo UOTENEAD /UONEBIISUOWI(]
JUDWYDILD IIATY JUOISUYO[ dYI Ul UONEIOIsdI ueLiedll Jo UONEN[eAd /UONRNSUOWI(J

(g weiSorg) sonsst Tedr30[0dd :spue[ uenrednr jo juowodgeurw pue UOTBIIqeYdY

souoz uerredny 01 $$900y YD01§ JO JUdWAFeUR]N

(v wer8oi1g) sassadoxd
reorwoyd pue [edrsAyd jo sioadse :spue uerredir Jo judswoSeuew pue UONEINIqEYNY

MSN

JO judwydIR) dUAIR]D I UT JudwaSeuew uerredir Jo wonen[ead /UONEISUOWI (]

syuowydILd
MSN JO 1se0) [INOG I 971 UT UONEIOISAT uelredir JO UOTEN[EAd /TONENSUOWI(]
1UDWYDIL) POOMYIR[ 91 UI UONeIOlsdy uelredry jo uomeneAq,/UoNesIsUOWD(

JNIOMIWEI] UOMEIOISIY IoARY [euoneN 9yl jo Sunsol pue juswdo[aad(q

UONEIOISII IIALL JOJ YIomduwel e jo juswdoppadqg

uondaloid pue wonerolsar 1A 10y Surppng Aoeded pue oSueydxo wonEUIIOUT

329foud

CINdd

IMHO

TLLHN

IVIN

104(

210045

£1Lvd

STVMO

IVIO

ISAY

MO4d

9Td0A

STHOA
€LNI

apo)

6¢C

8¢¢C

LTT

9CC

44

1444

€7t

(444

1cc

0¢cc

61¢C

8IC

L1T
91¢C

‘ON

Page 164



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

BIIDQUED) JO AJISIDATUN)

sotsnpuy Arewirg
jo wounredo puesuaand

(ea1y Iseq-yi1oN)
“JIAUY 2@ SIOINOSY
fernaeN jo juouniedaqg

pue[suIINY) JO ANSIdATUN
eIIOqQUERD) JO AIISIDATUN)

AJISIOATU() [SBUOTA
AJISIOATU() USBUON
opre[dpy jo AlsIoarun)

poaiiury
[oIedsay ourenboey

JIIUDY) YDIBISIY IIIBMUSIL]
Sumre Aexmpy

AISI9ATU) YOO saure(
SWIOISAG 10IBMUSIT]

quRg
— PIepp R pur] OYISO

vlorg

sorgofouyda],
I0BAL UBIEIISDY

pr1 g erensny HOA
ydjonn jo Asioamupn

pIT &g
Funmsuo) Ie[D) 139407

uonyesiueduQ

SLLION
preydry Joil/v

uvosdwoy T, o 10319 TN

PIEA TRIY TN
x0D) Adel], SN

uoppays ueif I

Lefurg el sy
souydwny [neg Iq
[I°D 19394 1d

[B9A d 1A

uewy I, 1
stpRsuyD Ay S

SIIAR(] 1919J I

JwAg H I
URIOTN [[ossy I

UBWSSIYD) 0dNIg I

sader] So1n I
Joyuwy e[ 1

139407 UBMIS I

JA9ydJeasay

smpowr SUTu2I1s 2318 dUAII pue Juiddewr SYATISOV

werSolJ PUe[SuUIINY — ANENIU] [I[ed] I9ATY SULIOITUON

Judwssasse AZa1ens — swalsfsodd dnenbe jo Furpoopy dreys owiy,
SIOALI patengor ‘puemo] [edrdon-qns pue [edrdon ur AISIOATp Terraloeg

AT
Surre-uomreq 931 Joj syudwaIMbor mop [eauswuoIAUd pue $9ss9001d wWedMms-uT

(erm3dorowoydy)
sotgAew priqargdoido] uerensny pa1dafas jo AudSo[dyg pue Awouoxe],

IJALI PUB[MO] ® JO ®BlOIq 913 uo uonendruew mop jo 1oedwy

erenIsny 21eradwol WoIy SWOIeIp weans uowwod jo yderSouodr uy
1UDWISSISSE AITSIIATPOIq [erqordrur prder Suisn [I[eay ISALI JO IJUIUWDINSEIA

mop ySry Surmp suonderdiur urejdpooy pue dULIIARY
pue[suoon) uwrdlseq-yuoN jo (erddorowoydy) seprqgaqydoidoT oy jo Awouoxe],

Aouelnsuo) I10jeUIpIOO) wWerdolg

SMOTJJ WeaIls [eljudWUOoIIAUd JO Judwageuew %umGSEEOU pue uu_umﬂ.m QATIDRIUT

SIDINOSYY I9IPAA — JUBI[NSUO)) UOTIEdIIUNWWO))

[I[BIY IOALI JO JUDWISSISSE I0J SWOIRIP PIYILIIE JO UODEN[eAy

werSoxJ YI[edR JOARY [euoneN

uonenfeay werdorJ uerredry

uoneIOISNY JI9ARY dusIoH ur drysmoqoy Sunisip

Iojeurploo)) weidolr] 29y spue] uerredry

323loud

100N

1€£1dO

Td4OA

$110N

800N

6CONN
LTONWN
S1avn

TIOW

EIAN
[40s%e]
ISMA

1TMMO
[OI4d

CIMV

LAIA
190N

TMIS

apo)

LY

9¥¢C

S¥¢C

¥y

€¥C

(444
¥
0¥¢c

6€T

8€T
LET
9¢€C

S€C
veT

€€TC

(44
184

0€c

‘ON

Page 165



LWRRDC Annual Report 1999-2000

2IMIMONRIOH
2@ 2ImmduUdyY
JO 989[[0D) UBLIOIDIA

BIUBWSE ], JO AJISIOATU)

SwaIsAg
[EIUDWUOIIAUY  J[qeUTeIsng

2ammouIsy
[eardor], OISO

AyrsIoATU)
[eUODIEN UBI[EIISNY

eIRNSNY
U919\ 2ImImduY

£301009 R HPIM OIISO
4301009 @ HPIM OTISO

2ImIMoIfy
reardor, OISO

8y rendep

Ayis1oatuy
[eUOnIEN UEBI[ENSNY

Awopesy
92104 90U2JI(] UEBIRIISNY

uonyerodio)
a9y sersnpuy [eany

elensny JuWuoIIAUY

uonyesiueduQ

SWRIIA SO TN
proedyny
orwre( “JoIJ

SWEI[[IAA uue[ I(]

POSPEIN PN TN

Aewudpury q I1g

WOH 391V 1IN

sowre( Srex) 1

[°9V PIN 1d

Sled UR[VY 1A
uoukog [20N TN

SqQQOW Aqre) S

O [ SejoydIN TN

Aorsunig udsoy 1

pioydoyg uosiy s

JaydJeasay

uone1dg9A JUBUWII JO UOMEN[EAD U1 JOJ SYIBWDUIQ [edIS0[0d9 pue JIWOU0IIONO0S VDA 19¢

BIUBWISE], Ul [SNQ JUBUWDI JO JUdWIAOIdWI PUR 9DUBUIIUTEW I) JOJ SIUIIPIND VIO 09¢

JojeurpIoo)) werdol] (Y uoneiddop juruwdyg 1S4S 6ST

$JJO9PEI1 UONEBAIISUOI:UONONpOoId

Sui{yuopr :sadedspue] paredourea ur soidpund juowoeGeuew Suid[ddy gD ID 8ST

UOTIBAIISUOD \Auww.HU\/SUOML ut COU.&uUmU\/ paurelal pue SIOPLIIOD JO 9JOI YT,

9NNV LST
wesSorJ (29 UOneIdgoA JUeUWSy [BUONEN

spuejaSuel oyl Ul dsn pue] d[qeureisns A[[ed130(029 10y sornpodoid Sumuuerd samdopy [ZMVA  9ST
spueoguer
ur uonnquusip jurtod-1ojem SurSeuew jo soduonbosuod drwouodd pue [edidoorg  9THMD  SST

£Imyudd 1sTZ 93 J0j spue[oduel Jo Isn Jd[qeureIsns Jo suraeJ [[AMD ST

Apnas 1o7id pue[suoond) [enud) e :spueppduer ur Juruued osn 90IN0sI RUOISYY  €1DID 174

$100(01J SuruUER[J 20INO0SIY [eUOIZIY JO MIIAdY :weiSol] (29 spueSuey eOvyD ST
saypdeordde

saneroqe[od pue sandepe jo sytwy pue renudaod oy :Guruued osn 92I1n0sd1 [RUOISIY SOANV 1s¢C

spue[oSuel UBIERIISNY [eIUdD Ul JUSWISEURW [LIUSWUOIIAUD PuUe dINJeu ‘oIiminy AV 0S¢

weidorg gy spuePSuey [euoneN

weagol AnssrojoiSe wuwof DALIMT/O@INE  10AY  6¥C
wexdorJ £1s210§013y 2InIud A Jurof
weidol] (29 SPUBEAA [PUONEN 2l JO JuswoSeuey 119a 8¥C

werSorg (29 SPUEIIA [euoneN

329foud apoDd °‘ON

Page 166



Appendix 3 — Listing of LWRRDC R&D Projects (1999-2000)

eI[RIISNY
UISIAN 2IMINOLSY

(e1011A)
JUWDWUOIIAUY 2 SIDINOSIY
—NHDHNZ MO HCOEHHNQQQ

(2101317
JUDWUOIIAUS 2@ SIIINOSY
rermieN jo juounredo(q

preppy
— 19eM X PUET OWISO

4301009 @ MPIM OYISO

2Imnougfy
reardorl, OISO

2ImImotIfy

reardox], OYISO

A1s19A1UN) 1AM3S SIpIRYD)

I91epp pue pueT OMISO
11epp pue pue] OISO

£3ojowoluyg OYISO
IoJepp pue pueT OYISO

Aysioatuny
[eUOnEN UBIEISNY

Ay1s1oATU)
[eUODEN] URIeNSNY

Awopeoy
9110 20U URIENSNY

uonyesiueduQ

Koo DAH TN

PIIOH O S

PN 4 1A

[onuod a8reyda1 1oy syuefd oFeroq

uonedqnJ UONEdYIPIdY pue ANIPDY [10§ ANUap] 01 waisig 1roddng worsmaq v

sosserd oinised Teruuorod
oreraduwal Jo Judwdo[oadp J0OI PIdUBYUD J10J SIURINOOUI [eL1d1deq jo judwdopadqg

uosdwig [ [ J10SSIJOIJ 2DUBAPE UI SYIUOW Q—¢ SIUdWDILd dFIe] 01 SMO[UI [ernieu jo saniiqeqoid Sussassy

Are woyd32In) I

uosuyo[ marpuy IQq

uosuyo[ maIpuy I1q

Aupjon  ‘joig

suewdoy
A UB[ I0SSdj0IJ

KD Y TN
Yeq O I
[[oMSSID) ySTWERE] I(]

10 uyof I

SIOIATOS WDISASODD § BI[EIISNY JO INJEA PUE dINJBU YT,

RI[RIISNY ISIAA-UIION
Ul [2Jedsoy] Jo welfolJ © JO JUdWYSI[qQeIsy 9yl JoJ ue[J ssaursng e jo judwdo[oadq

Ansnpuy 1eSng uerensny 9yl ul uruue[J 9s) 92IN0sIY pateifoiu] poasordwy

INO1 [BUONEBUINUI UE UO PIseq
eI[eIIsSNy JOJ SUOssd :armmouge uononpoid pue uonearssuod drnjeu Suneifoiup

swolsAs uononpoid
[eananouge o[qeureisns spiemol Aenb 1ojem oSeurerp jo Surpueisiopun pasorduy

sonrodoad TeorsAyd ros jo uonorpaid pider 10y Adossomdads pareryur-prpy
uononpoiad ornised dseorduUr pue AIPHOE [0S NPT 01 SWIOMYLIEd FUDPNPOIIU]
sfros uerensny jo sontodoid osrnerpAy 1oy ool ¥

edLRWY
IION JUGNTwDN MIN ‘.N:m.:wﬂ< -suonninsut HEUEUWNCNE 2INOSAT \Aﬁ uoneAouuy

IOAQWDIN UOWIG I $UODRIIQII(] SUIZNIID) IO SIIUIINJAIJ SIOWNSUOD) IUIWITLURIN 20IN0SAY J[qeureIsng

UINIIYAL ITeNIg

JA9ydJeasay

JudwWwRdeUBW 92IN0SIT Jeanjeu JI03129S IJLALIJ

323loud

EMVA

T1€EAVA

CCAVA

TISMO
9THMO

120.LO

LIDLD

12AaSO

CTMIO
0IMIO

YNAO
L1SdO

FIOANV

CINNV

S1av

[1eD [eIdU2D)

apo)

9.C

SLCT

v.LT

€LTC
LT

14¢

04¢

69¢C

89¢
29T
99¢
S9¢C

¥9¢C

€9¢

c9¢

‘ON

Page 167



LWRRDC Annual Report 1999-2000

mMOUSY AASN

g
— PN R pue T OISO

IPIR[PPY
— I R PUTT OYISO

Aregren jo Arsioarun
pr1 £ dnoiny yoary

uonestue3i AdaIng
[ed180[0oD) ueIENSTY

Ayrs1oatu) orrenboepy

eI[ensny
jo f1vmog Tedrdojoog

[PUNO) puey [ENUI)D)

pue[Sug MoN JO ASIoATUN)

pue[Sug MmoN Jo Arsioatun)
AyIs10AIUN) YOOpPINN

A1s10ATUN) YOOPINA

AJISIDATU) USBUON
JWINOQIN JO AISIdATUN)

vonerodio) gy Tedng

P31
£1J 911008y pue [[esser]

AnspAun PyLD
A1s10ATUN) UD BRI

uonerodio) Y Alre(

uonyesiueduQ

[OIAR[S I TN

MOLIRDURN] Jre[q S|

plojueg
d WelM 1d

eysurse( eIApy S

1sdwaq 1919J

SYOLIIPIL] prae( I

JSIA UOIUy I919J

SWIRI[[IAA Uue( I

Usrepr [ euory S\
MY T IW

EOmﬂlﬂUuzm
[ oy 1

AoreD) S[PYIIN SN

sSuruua( uesng S|y

armmouge ure[dpooy) [eIsLOd UO JudWIFeURW J1eZPOO] JO $1092 DIS0J0IpAH

JudwogeuewW
J]qeureisns I10j Idlempunold jo uonedo[e oyl ur suonesrdwr [enos 1dYl0 pue Anbg

s1oymbe Yo01 poinioery ur swasAs mofy SursLiderey))
diysmoq[o [oArI], — WoISAS0dd Ue UI $sa41s SUndI19p I0J sanbruyoa [esrdojodrxolodyg

swerSo1g 193epA DA T 10J SWSIURYIIN AIAID(] Yl JO MIIAIY

SJUDWIPIS JO UONLIYLITUI(

spuepoSuer ur Sururem [eqo[8 pue a1y ‘Surzeid :sodA Teuonouny jue[g

[ewIno( uoneIolsNy pue Judwafeue|y [ed1S0[odyg

s1oSeuewr pue] [euISIIOqY
Pm Suppiom jo spoyow sanesouur :Suruue[d pue [esterdde Teins Arojedonreg

1661 92UIS SIPNINIL [LIUIWUOIIAUD  SIdWIR UT sIFURYD JO IIPNE [RUOTEN

[eay [edIS0]0Iq [I0S JO SIUIUWISSISSE PISEQ-TUOMIUNJ I0J PIIU 21 SUNIDd
S[IOS 2UIes UO saprunuuod uoneldSa jo A5oforq jusunimmar a3 Surpuelsispun)
DUIN[JUI [RIHLID B st [eds :AJ[Iqeureisns [eInIMOLISe 10 SUOISIIP Junye|y

s[ewiue

AreNDeN ydrey 1qernsariol ofiqow A[ySry ur uonerolisal pue sidedwr Juissasse 10J sjodolord Furiolmuop

uoswoyJ, uo IN
dPUIM I SW

189g euney|
suoy diyq 1N
ye[aey q IW

JaydJeasay

eI[EISNY UI 9JNI[NOLISE J[qeUrelsns J1OJ [9POW e [UOHEBIIUID) IXON U], — dIedpue]

SuIalsAs UOTNU212I anpIsar Sunsaarey jo 1dedwr >rwouodr9-omos 2 Surfynuend)

Juowogeuey pue] pue Surpel], uoqre) ‘OSNOYUIIID)
uonouny sdedspue] pue AISIOAIP ‘oInidonas :spuefssein) [esrdonqng
£o110d UOTIBAIISUOD B SE JUIWIINDI PUe]

SOTEAA (3NOS MOIN url saanised Arrep 10j asn snioydsoyd SurstundQ

329foud

€INVA

8TMMO

01SMO
INVO
¥NOV

¢SOV
LOOW

1vSsd

INTO
LEANN

9¢HINN
CINNN
TIANN

LEONN
(4350001
€OYS

¥SVH
¥do

YANAd

aya

apo)

96¢C

S6¢C

76T
€6C
(44

L6t
06¢

68¢

88C
L8T

98¢
S8¢C
¥8¢C

€8¢
(414
18¢

08¢
64T
84T
LLT

‘ON

Page 168
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IndeXx

or a number of entries, the index lists sequences of pages. In some

cases, this indicates a general discussion of the topic. In other

instances it shows that the keywords or phrases occur at least once
on most — not necessarily all — pages within the range.

ABOA xv, 19, 39

achievement ix, 34, 41, 53, 60, 71, 72, 81,
105

AFFA xv, 4, 8, 19, 24, 36, 40, 47-51, 55, 76
78, 86, 99, 100, 106, 143, 150

Agriculture, Fisheries and Forestry —
Australia iv, xvi, 6, 14, 20, 69, 135, 136
See also AFFA

Agricultural Production Systems Simulation
xv See also APSIM

Agriculture Western Australia 87, 152, 153,
166, 168

agroforestry 7, 20, 24, 25, 34, 90-93, 166
algal bloom 9, 35, 38, 72-74, 144, 160

ANAO x, xv, 114
ANCID xv, 8, 78, 79

Annual Operational Plan ix, xv, 4, 11, 14,
16, 23, 43, 106, 120, 147 See also AOP

ANU xv, 92
ANZLIC xv, 107
AOP xv, 11
APEN xv, 47

application 16, 26, 29, 50-55, 66, 97, 107,
123, 126, 161

APSIM xv, 63, 158
ARRIP xv, 19, 39

Attendance at meetings x, 22
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Audit Committee 22, 26
Audit Office Report x

Audit viii, x, xiii, xv, 8, 11-13, 20, 22, 26,
29, 31, 41, 42, 54, 55, 104-110, 114, 127,
129, 147-155, 169, 170

AUSRIVAS xv, 83, 84, 166

Australasia Pacific Extension Network xv,
47 See also APEN

Australia New Zealand Land Information
Council xv See also ANZLIC

Australian

— Bibliography of Agriculture xv, 19 See
also ABOA

— Conservation Foundation 10, 15, 59

— National Audit Office viii, xv, 114 See
also ANAO

— National Committee on Irrigation and
Drainage xv, 8, 78 See also ANCID

— National University xv, 102, 135, 151,
158, 160, 166, 167 See also ANU

— Rural Research in Progress xv, 19, 39
See also ARRIP

AUStralian RIVer Assessment Scheme xv
See also AUSRIVAS

biotechnology 24

Bureau of Meteorology 155
Bushcare xiv, 20, 100

CAC Act 1997 iii, x, xv, 13-15, 26
Catchment Hydrology 87, 105
Catchment Scale 70

clean and green 6, 25

CLIMAG 39, 52, 53, 146

climate variability xv, 9, 12, 32, 34, 39,
50-53, 145, 155, 156 See also CVAP

COAG xv, 5, 8, 78

commissioned program 19
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Commonuwealth Authorities and Companies
Act 1997 iii, v, xv, 122 See also CAC Act
1997

Commonwealth Scientific and Industrial
Research Organisation xv See also CSIRO

Compliance Index vii, ix, 26

Cooperative Research Centre xv, 55 See
also CRC

coordinator 37, 57, 72, 74, 78, 84, 99,
152-166, 170

Corporate Governance vii, 13
Corporation overview vii, 3

Council of Australian Governments xv See
also COAG

CRC xv, 83, 87
CRCFE xv, 83

CSIRO xv, 8, 9, 47, 55, 59, 63, 64, 67, 72,
81, 95, 100-105, 135, 151-170

CVAP xv, 50-53, 155

Dairy R&D Corporation 34, 153, 168 See
also DRDC

decision support system xv, xvi, 84, 159,
167 See also DSS

Department of Defence 65-67
DRDC xv, 51
drought 50, 53, 83, 145

dryland salinity xii, 8, 24, 54-57, 62, 63,
106, 107, 110, 127, 148-157

DSS xv, 66
EA xv, 59, 83, 84, 98, 100

Ecological Dynamics Simulation xv, 66 See
also EDYS

Ecologically Sustainable Development ix,
xvi, 20, 35 See also ESD

Ecosystem 106, 149, 154
EDYS xv, 66
EFDSS xvi



EFMI xvi, 83
El Nino 50
energy use 14, 24

Environment Australia xiii, xv, 10, 59, 83,
153, 166 See also EA

Environmental Flows Decision Support
Program 83 See also EFDSS

Environmental Flows Management
Initiative xvi, 83 See also EFMI

ESD xvi, 5, 14, 24, 26, 35
eutrophication management 127
farm forestry 10, 20, 90-94
FarmWalk 47-49

Fellowship 101, 102, 158, 168
FFP xvi, 26

Financial Report 111-140

First National Assessment of River Health
xvi See also FNARH

FNARH xvi, 84
FOI xvi, 23

Forest and Wood Products R&D
Corporation xvi, 34 See also FWPRDC

Freedom of Information x, xvi, 23 See also
FOI

Frequent Flyer Points xvi, 26 See also FFP
Freshwater ecology xv, 83, 105

functions ix, 14, 15, 62, 63, 66, 70, 97, 108,
159

funding xiv, 3-6, 9-19, 29, 33, 36, 47-51,
55-60, 65-72, 76, 77, 81-95, 106, 110,
120, 124-127, 135

FWPRDC xvi, 10, 92
General Call viii, xiii, 70, 101-103, 129, 167

geographic information systems xvi See
also GIS

GIS xvi, 66

glossary xv

Index

Goods and Services Tax x, xvi, 27, 42, 43,
80 See also GST

Goulburn-Broken 71, 72, 102, 160

Grains R&D Corporation xvi, 34, 157, 162
See also GRDC

Grazing Land Management 60

grazing xiii, xvi, 4, 9, 12, 32, 34, 4549,
58-66, 84, 85, 96, 155, 156, 168

GRDC xvi, 5, 24, 51-57
Greening Australia 7, 20, 100

groundwater xii, 8, 9, 12, 32-37, 54, 74-76,
104-107, 144, 149-155, 161-163, 169

GST x, xvi, 42, 120

Harvest Year 48

highlights iv, vii, 75

TAA xvi, 79

Innovate Australia 74, 146

Integrated Catchment Management 39, 159

International Standards Organisation xvi
See also ISO

Internet 38, 40, 150
Intersect 38

Irrigation Association of Australia xvi See
also TAA

irrigation xii—xvi, 4, 7, 8, 12, 32, 76-80,
127, 161-163, 169

ISO xvi, 21, 29, 43

Joint Venture Agroforestry R&D Program
xiii, xvi, 10, 12, 32, 90 See also JVAP

JVAP xvi, 10, 90-94
La Nifia 50
Land use systems viii, 45

landcare xiv, 3, 10, 20, 21, 55, 57, 59, 86,
87, 99, 105, 110, 135, 136, 146, 168

legislation ix, x, 3, 14, 15, 26, 27

Liverpool Plains 73
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MDBC xvi, 8, 10, 21, 24, 47, 55, 72, 79-83,
92, 100, 110

Meat & Livestock Australia xvi, 155, 157
See also MLA

Military Lands 12, 32, 65, 158

Minister iii, v, ix, x, 6, 11, 14-16, 19-28,
86, 110, 122-126

Mission vii, 4, 17, 149
MLA xvi, 5, 10, 46, 58-61

Monitoring River Health Initiative xvi, 83,
165 See also MRHI

MRHI xvi, 83, 84

Murray-Darling Basin Commission xvi, 9,
09, 74, 81, 110, 157, 163 See also MDBC

Namoi 72, 73, 161
NAP 10, 58-61
National

— Dryland Salinity Program xvi, 8, 12,
24, 32, 34, 49, 53, 146, 156, 157 See
also NDSP

— Eutrophication Management Program
xvi, 9, 12, 32, 35, 72, 144, 160 See
also NEMP

— Farmers’ Federation xvi See also NFF

— Land and Water Resources Audit viii,
xiii, xv, 8, 11, 12, 20, 31, 41, 42, 54,
55, 104, 106, 110, 127, 129, 147-153
See also Audit

— Program for Irrigation R&D xvi, 12,
32, 161 See also NPIRD

— River Health Program xvi, 82, 85, 165
See also NRHP

— Rivers Consortium xiii, xvi, 9, 12, 32,
35, 74, 81, 82, 86, 127, 163 See also
NRC

— Vegetation Information System xvi,
153 See also NVIS

— Vegetation Initiative 97
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Natural Heritage Ministerial Board 104

Natural Heritage Trust iv, xiii, xvi, 10, 11,
20, 89, 104, 107, 110, 148 See also NHT

Natural Resource Atlas 105

natural resource management xii, xvi, 38,
110, 149, 170 See also NRM

NDSP xvi, 53-58, 156
NEMP xvi, 35, 72-74, 160

newsletters 5, 38, 39, 47-53, 57, 61, 88, 89,
93, 99, 107, 143, 146

NFF xvi, 51
NHT iv, xiii, xvi, 12, 84, 92, 97, 135
nitrogen 4, 9, 35, 36, 63, 72, 73, 88, 158

North Australia Program 10, 12, 58, 157 See
also NAP

North-East Goldfields 94

NPIRD xvi, 8, 76-81, 143, 163, 169
NRC xvi, 82, 163

NRHP xvi, 82-84, 127

NRM xvi, 6, 9, 10, 20, 24, 37, 40, 41, 55,
67-71, 158-160

Nutrient 144, 151, 161, 162, 163, 169
NVIS xvi, 149

Office of Government Information
Technology xvi See also OGIT

OGIT xvi
PAM 169

Participative Action Management 78 See
also PAM

performance indicator vii, 4, 33, 39, 40, 41,
106

pesticide 25, 74, 102, 127, 169
phosphorus 4, 9, 35, 72, 73, 88, 160, 168

PIERD Act ix, xvi, 3, 14-19, 26, 104, 123,
133

powers ix, 14-16



Primary Industries and Energy Research &
Development Act 1989 iv, xvii See also
PIERD Act

productivity 18, 25, 33, 4340, 58, 85, 91,
93, 110, 148, 151, 154

program management viii, 14, 19, 39, 45,
57, 72, 85, 86, 124

PROGRAZE 24, 4649, 56
PROGRAZIER 47-50

publications viii, x, 5-10, 16, 19, 20, 23,
38-40, 53, 60, 70, 76, 85, 93, 96-100,
143-150, 159

Queensland Department of Natural
Resources 75, 87, 95, 135

R&D priorities 84, 93
RAAL xvi, 61-64
RAINMAN 51, 52

rangelands 12, 94-96, 106, 127, 148-154,
166, 168

Redesigning Agriculture for Australian
Landscapes xvi, 8, 12, 32, 61, 157 See
also RAAL

remnant vegetation xii, 8, 12, 32, 97-102,
127, 166, 167

Riparian Land Management Technical
Guidelines 88, 89, 145

riparian xii, 10, 12, 32, 35, 306, 40, 74,
8690, 98, 127, 144, 145, 161-165

RIPRAP 88, 90, 146

RIRDC xiii, xvi, 5, 10, 24, 51-55, 92, 93,
103, 166

river health 12, 32, 72, 127, 165
river restoration and management Xii
Rivers for the Future 74, 84, 146
RMIT xvi

Royal Melbourne Institute of Technology
xvi, 157 See also RMIT

Index

Rural Industries R&D Corporation xvi, 34,
69, 166 See also RIRDC

SCARM xvi, 75

service charter x, 29

SGS xiii, xvi, 45-50, 58, 61
Significant Event 27

SILO 51, 53

SIRP xvi, 67, 71

Social and Institutional Research Program
xvi, 9, 25, 32, 67, 103, 158, 159 See also
SIRP

soil acidification 4, 8, 62, 103, 158
Soil Resources Information System 148
SRDC xvi, 51

staff xii, xiv, 15, 23, 26-31, 42, 43, 61, 82,
96, 133

stakeholder xiii, 7, 8, 15, 29, 34-39, 57,
61-66, 76, 77, 95, 99, 105

Standing Committee on Agriculture and
Resource Management xvi, 75 See also
SCARM

strategic planning 21, 170
Streamline 19, 39, 40, 169

Sugar Research and Development
Corporation xvi See also SRDC

Sustainable Grazing Systems xiii, xvi, 9, 12,
32, 34, 45, 155 See also SGS

sustainable irrigation xiii

sustainable resource management 58, 60,
167

taxation 52, 97, 123
TFTA xvi, 65, 66
Tips & Tools 47, 48, 61

Townsville Field Training Area xvi, 65 See
also TFTA

tropical savanna 65, 105

Water Provider Benchmarking 8, 77
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Water Services Association 19, 83

water use efficiency xvi, 77, 162 See also
WUE

WaterWheel 146

WebSite 9, 29, 38—40, 53, 69-74, 79, 89,
104, 106, 147, 148, 153-156, 159, 163

wetland 12, 32, 39, 54, 83-86, 144, 145,
156, 162, 163, 166

Whole-of-industry 24

Wilson Inlet 72-74, 160, 161

World Wide Web xvi, 93 See also www
WUE xvi, 77

www xvi, 7, 19, 29, 36-40, 50, 53, 58, 61,
64, 67-76, 79-86, 89, 90, 94, 96,
101-108, 147, 150
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