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Abstract
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Introduction

tanding announced on 13 August 2002, the Federal
svernment have undertaken to develop a Reef Water
val of stabilising and reversing the decline in water
eef as soon as practicable. The following statement
Scientists, (see Attachment 1 for membership), which
facilitate the development of that Plan. The Terms

Through a Memorandum of Unders
Government and the Queensland G
Quality Protection Plan with the g¢
quality entering the Great Barrier R
summarises the report of a Panel of
was established to provide advice td
of Reference that the Panel was asks

are included in full as Attachment
explained in Attachment 3.

The Panel met on seven occasions
Agencies, representatives of maj
Government Organisations. Written
all local authorities and universitie

references were sighted or cited in th

As scientists, the Panel is acutel

d to address are noted throughout the document, and
2. Important terms used in this summary report are

and interviewed marine scientists, managers of Reef
or "User groups", and representatives of Non-
submissions were received, having been invited from
5 in the Great Barrier Reef region. A total of 459
1€ report.

y aware of the changes that occur over various

timeframes from decades to thousands of years. For example profound changes have

occurred in the scales of thousands

Barrier Reef, and the impact of a 4
about 8,000 years ago.

We are not, however, reporting on tk
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in conditions (such as that of wate
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"signals" or "indicators" of these re
evaluated using accepted scientific 1

The Terms of Reference have se
pollutants, and it is recognised that
Our aim has been to be as definitiv
their impact as is practicable, and to
which we have operated. This s
discussed in detail in the full report.

The Panel also recognises that sev|
quality are planned or already in
knowledge beyond what we have at
of science. If we wait for all the
decision on the level of risk then we

of years, with respect to the existence of the Great
D metre sea level rise from about18,000 years ago to

1e time scale of thousands of years.

cerned with what has happened over the very short
f a maximum of about 200 years or so. Although
y monitoring events in the Reef for anything like the
dent of fully understanding the impact of any changes
r quality), some of the Reef organisms (such as the
iments in the Reef region, may well have retained
cent events. These signals can now be accessed and
nethodologies.

t out that the Panel must focus on land-sourced
this is not the only source of pressure on the Reef.
= about the level of these pollutants and the extent of
clearly describe the boundaries of uncertainty within
ummary should be read with this in mind, and is

eral other studies related to the issue of Reef water

progress, and that these studies will further our
our disposal at this time. This however is the nature
relevant research to be completed before making a
run the risk of making those decisions too late.




Summary responses to the Terms of Reference

Term of Reference 1. Review existing evidence for any decline in water quality of
catchments draining to the Reef, and
Term of Reference 2. Review existing scientific evidence of the presence of land-based
pollutants in Reef waters and of the nature and extent of the existing and potential
impacts of any such land-based pollution.

The Panel has found that major land use practices in the Reef catchment have led to
accelerated soil erosion, as well as increased fertiliser and pesticide application, with
consequent increases in sediment, nutrients and pesticides in waterways flowing to the
Reef. While these factors are known to have harmful effects on the health of tropical
marine ecosystems, the spatial extent of impacts and the resilience of the Reef’s systems
to sediments, nutrients and pesticides is not as well understood.

Scientific measurements, calculations and predictive modelling of water quality
conducted over the past 15 years consistently indicates that there has been at least a four-
fold increase in sediment and nutrient delivery to rivers discharging to the Reef.

Current estimates of average annual sediment runoff in rivers draining to the Reef range
between 10 and 15 million tonnes per year, while estimates of pre-1850 inputs fall
between 1 and 5 million tonnes per year. Sediment increase factors of 4, 15 and 4 for
rangelands, cropping lands and urban areas respectively, may often be conservative.
Current estimates suggest that annual nitrogen (N) exports from catchments bordering the
Reef have increased at least 2-fold (22,000 to 43,000 tonnes per year) since 1850.
Annual phosphorus (P) exports have increased at least 3-fold (2,400 to 7,000 tonnes per
year) since 1850.

Soil P levels in most sugar cane| production lands and in soils used for vegetable
production are nowadays well above those deemed as critical to achieve maximum yields
indicating that improved fertiliser efficiencies are possible.

Inputs of fertilisers (chiefly N & B) and other chemicals for agricultural production in
cropping systems of the Reef catchment have steadily risen.

Nitrogen budgets for cropping lands consistently indicate that a significant proportion
(ca. 30-50%) of the N input is lost fo the surroundings through gaseous transformations,
surface runoff and leaching to groundwater. Between 80 and 90% of the P lost to
waterways and the sea is attached tq suspended sediments derived from eroded soil.

Because of the large area of land [use involved, most of the sediments, N and P that
moves from catchments to the Reef| are sourced from extensive grazing lands in the drier
catchments (Burdekin and Fitzroy Rivers). However, there is evidence from a number of
catchments (Haughton, Johnstone, Herbert and Tully Rivers) that nitrate-N
concentrations in river waters increase as water passes through intensive sugarcane
growing areas. For example, in the Johnstone Catchment, sugarcane occupies around




es close to 50% of the nitrate exported. In contrast,
the catchment, contributes little more than 10% of
also contributes a disproportionate percentage of the
nt to the sea (>30%).

12% of the catchment yet contribut
rain forest, which occupies >50% of
the nitrate load. Sugar cane farming
total P transported from the catchme

n the perennially flowing lower Tully River show
solved nitrate and phosphate concentrations and more
ended sediment concentrations due to up-catchment
h the early 1990's when a significant change in land
catchment.

Time series sampling of nutrients
evidence for a steady increase in diss
frequent episodes of enhanced susp
erosion. This upward trend began i
use occurred within the Tully River

Basin (Pioneer Catchment) of elevated levels of
N in water and pore-water, suggestive of point-source
atment plant.

There is evidence from Bassett
ammonia/ammonium and oxides of 1
pollution from the nearby sewage trg

build-up of nitrate below the root zone in highly
ngarcane at Tully, Johnstone and Burnett catchments.
pping regime that changes soil pH is likely to release
ich will then move to groundwater and appear as
re is no certainty when and to what extent this "sink"

ys.

There is evidence of a significant
weathered soils, particularly under s
A change in land management or Crq
large quantities of this nitrate, wh
baseflow in streams. At present, the
will overflow into adjacent waterwa

are as high as they have ever been, resulting in
on grazing lands where grass/tree cover is <25-30%.

Livestock numbers in Queensland
considerable and increasing pressurg

pressures in Reef catchments vary widely, with
population density unrelated to cat¢hment size. Extensive grazing is the major land use
and occupies around 83% of the Reef area between Cape York and the Mary River (94%
of land use in the Dry Tropics; 52% of land use in the Wet Tropics). Urban [sub-urban
and semi-rural] areas occupy 1.6% of the catchment, cropping 1.13% (dominated by
sugarcane), while protected (pristine or minimally disturbed) areas (includes military
lands) and forestry occupy the remainder. Land use pressure (impact per unit area) is
highest in catchments where sugarcane is grown.

Human population and land use

Construction of dams and weirs, development of extensive surface drainage networks and

increasing extraction of water for i
flow regime of some of the Reef riy
in some instances reducing overall
perennial flow and the transformati
of the Lower Burdekin into permar
have) effects on ecosystem health
quantified.

Extensive vegetation clearing and
reduced the extent of riparian veg
significantly degraded remnant hat
vegetation.

rrigation and urban use have significantly altered the
ers (eg. Burnett, Fitzroy, Pioneer, Burdekin, Barron),
flow or resulting in changes from seasonal flow to
on of ephemeral wetlands in irrigation drainage areas
lent wetlands. This probably has (and definitely will
and water quality that as yet have not been fully

drainage works on coastal plains have significantly
etation and wetlands (permanent and seasonal) and

bitats through weed infestations and loss of fringing




Drainage and Land developments|
comprising a high proportion of aci
(PASS) such as those at Trinity In:1
mobilisation of aluminium and iro
(DO) in waterways, and consequent
the acid is diluted when good mi
release of acid may occur over marn
extent of any indirect effects on c(
this is one specific example whet
heeded - that is, "dilution is not the

Sugar cane juice and billets lost
contribute to very low DO in ne
organics move off-site in runoff o
confirmed that five-day biochemic
than the upper limit of 20 mg O,/L
field conditions.

While implications for local fish st
that interact between coastal waterw

Episodically depleted concentration
have been recorded in coastal wate
and for several weeks in a lagoon
aquatic weeds.

Comprehensive audits of pesticids
sugarcane, which is a prominent
glyphosate, ametryn, and paraquat,
(imazapic), Confidor (imidacloprid)

There are several reports of detecti
waterways, including atrazine in §
diuron residues have been detected|
Lower Burdekin, upstream of Mack
in the Pioneer River estuary, and in

and drainage schemes on low lying coastal lands

d sulphate soils (ASS), or potential acid sulphate soils
et, have locally resulted in strong acidity, causing the
n, increasing chemical demand for dissolved oxygen

harm to local aquatic biota. Although in open waters

xing occurs, and slowly neutralised by seawater, the
1y years, effectively continuously, if only slowly. The
pral reefs, fish and other biota is uncertain. However

e the adage for chemical contamination should be

solution".

during mechanical cane-harvesting operations can

arby waterways when the sugars and other soluble
r in irrigation tail water. Contemporary research has
al oxygen demand (BODs) levels many times higher
permitted in municipal effluent can develop under wet

ocks are obvious, information on the effects on fish
ays and "reef" waters is lacking.

s of dissolved oxygen (DO) to levels unhealthy to fish

rways of the Lower Herbert following runoff events
in the Lower Burdekin after mechanical removal of

n

e applications are lacking for uses other than for
user of herbicides such as atrazine, diuron, 2,4-D,
and an emerging user of new products such as Flame
, and Balance (isoxaflotol).

ons of atrazine, 2,4-D, ametryn and diuron in coastal
proundwaters of the Burdekin Delta. For example,
in the Johnstone River, in agricultural drains in the
ay in the Pioneer River, in sediments of Bassett Basin
downstream locations of the Mary River.

There is a recent Pioneer Catchment Report ("River Water Quality in the Pioneer

Catchment on February 14-15, 20

diuron entered the Dumbleton Weir

and significant amount.

In summary, all of the above facty

quality in Reef catchments. In some

are clearly demonstrated by the re

D2", DNRM, July 2002) that states that 470 kg of
during this single flood event. This is a substantial

brs are very strong indicators of a decline in water
catchments (Herbert, Tully, Johnstone) such changes
sults of various extensive water quality monitoring

programs in river networks. In many catchments, trends in water quality and nutrient




exports are obscured by very high
flow and nutrient concentrations.

natural seasonal and inter-annual variations in river
In such catchments we infer from the well-studied

catchments and the factors listed above that there is a high likelihood of similar decline.
This general pattern is also corroborated by the findings of the National Land and Water

Resources Audit.

The second part of Term of Reference 2 requires the Panel to "Review existing scientific
evidence ... on the nature and extent of the existing and potential impacts of any such

land based pollution”.

This is a very broad challenge, and the Panel advises that:-
Reefs at a number of locations along the coast have been disturbed and have remained

1.

in a disturbed state.

These reefs exhibit characteristics consistent with altered

ecological function due to enhanced nutrient availability or sedimentation. These

effects include: local reductions|

in biodiversity, reduced or failed coral recruitment,

enhanced mortality of juvenile ¢orals, reduced photosynthetic performance of corals
and the replacement of reef-building hard corals by space-occupying algal

communities.

Nearshore coral reefs in the Reef are influenced by increased sediment and nutrients

in runoff from catchments with

significant land clearing and fertiliser utilisation on a

recurrent basis ranging from intervals of a decade or longer in the southern Reef to
near-annually in sections of the central Reef (16°-19°S) coast bordering the wet

tropics

River plumes following period
lagoon. Apart from the mass of]

major impact on available light
observed in a range of experimg
runoff plumes reflect increased

catchments. This level of conce

Detectable concentrations of h
coastal and intertidal sediments
close proximity to catchments w

Elevated concentrations of fat-s
and other marine mammals with
finding their way into the food ¢

s of heavy rainfall are observed well into the Reef
freshwater entering the coastal waters, turbidity has a
and coral photosynthesis and coral death has been
»ntal conditions. Concentrations of nutrients in river
concentrations in river waters due to land use in
ntrated nutrients gives potential for harm.

erbicides (principally diuron) have been found in
and seagrasses at a number of sites along the coast in

ith substantial sugarcane farming.

bluble pesticide residues have been found in dugongs

1in the Reef, suggesting that land-based pollutants are

hain of biota associated with the Reef.

There is a significant body of well-documented evidence regarding coral reef systems
outside of Australia demonstrating harmful effects of excess nutrient availability

(eutrophication) and excess
sedimentation and/or nutrient
ecological processes in reef sys

sedimentation.

The principal effects of excess
availability are through disruptions to normal
tems, especially the capacity of coral-dominated reef

communities to recover from natural disturbance events and to maintain naturally

biodiverse communities.




methodology for developing scientifically sound,
r targets to achieve the goals.

Term of Reference 3. Advise on
effective and measurable end-of-rive

work that provides processes for participatory
determination of water quality objectives and targets, catchment objectives and targets
across social, economic and environmental indicators is needed. Such a process provides
effective multi-stakeholder and multi-objective decision making as part of the plan
making phase, and for these dgcisions to be based on a scientific conceptual
understanding of the processes arﬁ drivers. Capacity and skills would be identified
following a process to build a common understanding of the threats and consequences of
various actions. The process recommended follows the National Water Quality
Management Strategy but with specific science inputs.

An adaptive management frame

End-of-catchment objectives and targets need to be translated to upstream reaches and
associated properties, so that there|are measurable targets at the point where land use
change can be observed and measured and consequent changes in water quality measured
over a shorter time period than end of catchment targets.

fective targets includes; set water quality values and
s of water quality, assess appropriate measurements
identify progress towards the targets, set time periods
, set interpretive tools to account for episodic events
hat is, a hierarchy of indicators are required from the
re ecologically integrated indicators, so that multiple
separated and adverse trends in selected indicators
s.

Steps in the methodology to set ef
objectives, set targets, set indicator
and technologies and techniques to
for expected response of the system
and impacts of multiple stressors. T
individual parameter level to the mg
factors occurring at once can be
directly related to causal mechanism

y a multi-disciplinary Workshop providing a values-
decision tree for the Reef.

This process should be facilitated b
objectives-indicators-measurements

hat involves user groups” from the outset, and builds

The methodology proposed is one tl
r groups”, such as the COMPASS concept of sugar

on sytems already adopted by "use

cane growers, which would be adap

Measures warranting serious consi
restricted to end-of-river targets
imposed on the industrial sector (i
point-source pollution and free ride
of pollution should embrace enhan
based physico-chemical performat
incentive structures; standards and
campaigns.

Recalling that the MOU states "a
decline in the water quality of cat
pollution and a long-term goal of

table to other users.

deration to resolve environmental concerns are not
and should continue to include existing measures
ncluding sugar mills and the mining sector) to limit
r behaviour. The measures to control diffuse sources

ced management and monitoring of inputs, soundly-
nce targets; fiscal controls; economic instruments;
voluntary agreements; and information and awareness

1 initial goal for a Reef Protection Plan to halt the

chments draining to the Reef caused by land-based
reversing the trend in declining water quality", and




represent complex networks of interactions amongst
tities making it difficult to fully define damage
5, while simultaneously isolating background sources
recognises that any measures introduced will only
n in the pollution risk.

noting that environmental systems 1
physical, biological and social en
functions and assimilatory capacitie
of the same pollutants, the Panel
succeed if they lead to a net reductio

as the environmental response to a lowering of some
thdrawal of a herbicide such as diuron will be slow.
ted by the landholder or land manager are the most
e benefits should not be outweighed by the costs
or individuals. Typically, tradeoffs may need to be
vers and resource users, taking account of benefits,

Moreover, this may take many years
fertiliser application rates or the wi
Those measures "owned" or respec
likely to be effective. Ideally, th
imposed on businesses, the public
negotiated between resource manag
costs and risks.

In recognition of the complexity of the source and of the fate of catchment waters,
including groundwater, and floodplain interactions during peak rainfall events, the Panel
suggests that a two day Workshop be conducted at the earliest practicable time to review
the most relevant measurements that should be made in catchment, in-river, end-of-river
and in-reef-waters to allow assessment over time of any changes in water quality, and of
the sources of any materials associated with any change in water quality.

to be made, recognition should be given to the
eensland State of the Environment (SoE) reports, to
bility with other coastal aquatic systems, and to
er quality results into State and National SoE reports

In determining the measurements
Indicators used in National and Qu
ensure compatibility and compard
facilitate incorporation of Reef wats
in the future.

o the application of the Condition-Pressure-Response
iture recommendations to be made on modification of

Consideration should also be given
model (or similar model) to allow fu

human behaviour to minimise adver|

The Workshop should take into ag

se impacts on river, estuary, and reef waters.

count the draft document "National Framework for

Natural Resource Management Standards and Targets" (2001) which has been prepared

as part of the Inter-government A
framework sets aspirational targets

greement for the National Action Plan (NAP). The
- a vision by the community for a region, achievable

resource condition targets, the desired outcomes in the medium term of 10-20 years and

management action targets for the sl

For NAP, targets should be:
Based on best available science;

Capable of being linked to mana
Defined at appropriate scales an
Able to take account of cumul
natural systems;

Meaningful and achievable, refl
Measurable so outcomes can be

hort term of 1-5 years.

Benchmarked against current natural resource condition and trend;

gement actions;

d set in specific locations;

ative impacts of actions and the dynamic nature of

ecting the agreed natural resource outcomes sought;

quantified; and




Time-bound, with targets moving progressively towards agreed outcomes.

Term of Reference 4. Evaluate the methodology and data used to set end-of-river targets
contained in the GBRMPA Water erzr’ality Action Plan; and

Term of Reference 5. Assess whether these targets are valid and appropriate for the
above goals.

target setting to achieve the goal of stabilizing and
y entering the Reef. The Panel is aware that the 2001
tion Plan (the Action Plan) was the first step in a
v priorities and targets for addressing water quality
water quality monitoring and reporting. The Panel is
not involve public consultation and underwent only

The Panel supports the concept of
reversing the decline in water qualit}
GBR Catchment Water Quality Ac
proposed staged approach at settin
issues and defining requirements for
also aware that the Action Plan did
limited peer-review.

The Panel also considers that the Action Plan has value on a broad basis, but requires
significant refinement at a sub-catchment level. It will be essential for the development
of water quality targets to include community input in order to foster community
ownership. The use of the most|contemporary water quality data available is also
fundamental to the broad acceptance of such targets. These aims can effectively be
achieved through the involvement |of existing regional structures and seeking specific
local information and input.

stured through the Workshop we have suggested in
nel also suggests that end-of-river targets are not the
red in the holistic management of river catchments

These, and other points can be caf
response to ToR 3, above. The Pai
only targets that should be conside
draining to the Reef.

Term of Reference 6. Assess whether the catchment risk classification contained in the

GBRMPA Water Quality Action Pla

The Panel believes that the Commo
concept of risk assessment and
collaboration with regional NRM b,
specialist(s) to review and assist i

n is valid and appropriate for the above goals.

nwealth and the State Governments should accept the
work to refine the classification procedure, in
odies, by jointly engaging a recognised risk analysis
n updating the proposed end-of-river sediment and

nutrient and AgVet chemicals reduction targets, and to achieve desired water quality

goals, as part of a process of continu
The specific issues could be further

Term of Reference 7. Evaluate cur
priority research needs, to:

« assess water quality impacts,
quantify acceptable levels of p
locate and quantify the source
reduce pollution from key sou
assess the effectiveness of acti

ous improvement.

addressed at the proposed Workshop.

rent research, and advise on capabilities, gaps and
ollution;

s of pollution;
rces; and

pns to reduce pollution.
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The Panel believes that:-
1.

pore-water survey should be commissioned in Reef
catchments, targeting the discharge zone in coastal estuaries of municipal sewage
treatment plants, with an emphasis on nutrients, including the levels of
ammonia/ammonium, nitrate and total N, primarily to independently ascertain the
“quality” of the discharge and|its potential to promote or damage nearby aquatic
fauna and flora.

A water quality and sediment

Appropriate bio-physical, social and economic research should be undertaken to
identify opportunities for improvement and barriers to the adoption and
implementation of land and water management practices beneficial to catchment
water quality. For example, measures to minimize the mobilization of sediments can
be expected to include the avoidance of overgrazing, maintenance of around 25-30%
plus of land cover across grazing lands, and attention to roadways, headlands and
stream-banks in cropping areas where improved soil conservation measures have
already been implemented. Collection/removal of cane trash as a possible green
power fuel source, particularly| in erosion prone areas, will need to be monitored
carefully for impact.

All current fertiliser recommendations applicable in “reef” catchments (particularly
those for sugarcane, vegetables, bananas and dairy pastures) should be reviewed,
modified as necessary, and implemented as a matter of priority, with the goal of
optimising for the lowest possibjle application rate to just achieve the maximum yield
or production plateau. This may require a new series of experiments containing
sufficient fertiliser rates to fit multiple parameter linear-plateau yield models.
Alternatively and expeditiously, the data for sugarcane might be generated from
modeled simulations. Moreover, soil test recommendations should be discontinued
that encourage additional fertiliser input when specified soil test levels exceed values
known to be sufficient for maximum yield. This will, for example, require a change to
Table 1 of Schedule 1 of the Code of Practice for Sustainable Cane Growing in
Queensland, which presently specifies the use of 20 kg P/ha for plant cane at all soil
P fertility levels above 40 mg/kg of air dry soil.

Research and development should be undertaken to produce and implement cost-

effective monitoring technologi

os to ensure autonomous, wide-spread, long-term and

consistent monitoring of key or proxy water quality parameters in the Reef and

waterways of the Reef catchme
from the research would also b

nt. (This monitoring and the application of the results
e expected to provide methods to detect the origin of

specific contaminants and pollutants transferred to streams and rivers, and/or to the
Reef). In addition, the State and Commonwealth governments should establish a joint

working group of experts to rev
quality monitoring programs on

Technical (whole-of-system),

iew and audit the outcomes and effectiveness of water
a regular and ongoing basis.

institutional and social mechanisms for improving

water quality in the Reef catchment and reducing contaminated runoff to the Reef
should be trialed and demonstrated with a suitable level of support in a number of key
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or representative catchments (e.g. Fitzroy, Pioneer, Burdekin, Johnstone, Daintree) as
a mechanism for encouraging wider adoption of effective approaches to improving
water quality and reducing runoff to the Reef.

6. A concerted R&D effort should be undertaken to develop robust and effective
modelling tools to support target setting processes and trade-off analysis of land
management options in support|of planning, policy formulation and implementation
of improved land use. This would need to include:

o Targeted data acquisition to validate and make the current sediment and nutrient
delivery models more robust and scaled to information available in the various
Reef catchments;

o Additional process studies to improve our understanding of water quality effects
and habitat modification on health of freshwater ecosystems in Reef catchments,
and the resulting flow-on effects for marine environments;

o  Application of the refined modelling tools to determine the benefit of targeted
intervention within key sediment and nutrient source areas in Reef catchments;

modelling tools to assist in options analysis at sub-
to identify priority actions for communities and

o Application of the refined
catchment to local scales
industry.

7. While accepting that the sugar industry should move as quickly as possible to
minimize or prevent the movement to waterways of sugars and other forms of highly

labile carbon during and soon after mechanical cane harvesting operations, the Panel
believes research is needed to assess the effects of acute and sustained levels of low

DO in fresh waters on fish and
and reef waters, particularly
population dynamics.

Term of Reference 8. Advise on the
quality; and

Term of Reference 9. Advise on the most practical options for reducing water quality
impacts on the Reef.

crustaceans that interact between coastal waterways
to assess the consequences for biodiversity and

most practical options for improving catchment water

The Panel has grouped these two Terms of Reference, because so many of the
considerations will relate both to catchment water quality and to water quality impacts on
the reef.

The Panel believes that Governments, and where appropriate industry and the general
community engaged in the process of developing the Reef Water Quality Protection Plan,

should consider the following options:

1.

Undertaking a review of policies (including NRM policy) and legislation in 2002-

2003 with a view to removing,

by 30 June 2005, perverse incentives for activities or

environmental outcomes contrary to the goal of improving water quality within the

Reef and Reef river catchments.

11




10.

11.

12.

Federal and State agencies joi

ntly endorsing the 6 key principles in designing

incentives to address water quality in Reef catchments. (user pays; polluter pays; cost

sharing; sense of community,
ecosystem approach).

ownership, and stewardship; adaptive systems;

Federal and Queensland governments enhancing their support, including incentives,
for industry specific initiatives aimed at improving water quality performance, and to
industries promoting development and adoption of codes of practice and guidelines

for all operations and industries

within Reef catchments, and to consider legislation to

ensure adherence, where necessary.

Commissioning an independent

review of options for implementation of enhanced

incentives for improving water quality in Reef catchments.

Undertaking an urgent review of current legislation and commissioning an
intergovernmental working party to explore options for legislative reform aimed at

integrating and streamlining le
catchments.

Recommending on ways that i
accessing key R&D resource pra
objectives.

Recommending on ways that
strategic alliances with indust
establish "demonstration sites"

gislation relevant to water quality issues in Reef

dustry and regional communities can be assisted in
ducts to assist in the implementation of water quality

Commonwealth and State agencies can develop
ry, regional communities and R&D providers to
in the Fitzroy, Pioneer, Burdekin, Johnstone and

Daintree (ie Douglas Shire) catchments to provide a focus for innovation in water

quality management in Reef catc

hments.

Implementation of an ongoing system to assist industry and regional communities in
data collection, data collation and analysis data integration, information access and

use of the outputs of current/futy

Investigation of the options, cg
Commission based on the succe
investigation to include an an
Council or other body could ass

At a whole-of-Reef level, deve
whole-of-government approach
the development of a whole-of;

re R&D.

sts and benefits of establishing a Reef Catchments
ssful NSW Healthy Rivers Commission model, such
lysis of whether any existing Agency, Ministerial
me this function.

oping a policy and planning framework to enable a
to improve water quality. A core element should be
government service delivery model based on strong

regional arrangements underpinned by meaningful and functional partnerships with

industry and the wider commun
across regions.

ty, with a panel to monitor and correlate performance

Integrated Resources Management (INRM) and at the scale of individual catchments

Putting in place adaptive maFagement processes, consistent with best practice

draining into the Reef, to enab
and partnerships.

Formal endorsement of INRM

e government, industry and community participation

as the conceptual underpinning for water quality

management in Reef catchments by industry, regional community and Government

organisations and their represen

atives.
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13.

14.

15.

16.

17.

18.

Explicit consideration of INR

M principles and practices when evaluating the

acceptability of policy, planning and management actions that are proposed and

developed to address water qual
With respect to pesticides, inten

(@

continue to accredit, 1
responsible and environn

(i)
to assess local risk of of]
provide guidance on ap
pesticide loss at the indiv
(iii)  conduct research into alt

contaminate aquatic envir

With respect to fertilisers, all in
Reef being classified as Nut
requirements:

) purchase of fertiliser pe

(NMP) for the block

Management Plan;

(i)
question, using approved
providers deemed to be
Council Incorporated; an

records of all fertiliser in
to commercial fertiliser
minimum of five years
authorised department or

(iii)

Federal and State agencies, with
a joint service delivery model
where service delivery is achie
networks, partnership and capac

Relevant personnel in Federal, |
water quality management in Re

@
(i)

management, service deliv
participatory processes in 1

Governments introducing accq
personnel in Federal, State ang
quality management in Reef
Agency accountability for com
water quality outcomes.

ty objectives and targets in Reef catchments.
s5ify efforts to:

eaccredit and further train primary producers on
nentally sound use of AgVet chemicals;

develop and train people in the use of a spatially-referenced decision support tool

f-site pesticide movement in “reef” catchments and to
propriate strategies and practices to lessen risks of
dual farmer level; and

ernatives to pesticides or on pesticides less prone to
onments.

tensively farmed coastal catchments draining to the
rient Sensitive Zones (NSZs) with the following

rmitted only if there is a Nutrient Management Plan
or property as part of an accredited Property

NMPs supported by contemporary soil and/or plant testing of the area/farm in

sampling and analytical methods and undertaken by
proficient by the Australian Soil and Plant Analysis
d

puts, including other materials used as an alternative

(eg. mill mud, biosolids) being maintained for a
, and made available for annual collation by an
agency.

relevant Local Government involvement, developing
for water quality management in Reef catchments,
ved in a way that supports community and industry

ty.
State and Local government agencies responsible for
ef catchments:

receiving adequate formal training in participatory processes, relationship

ery and ethics; and

when trained, be "accredited", to an appropriate national standard, to deliver

egional communities.

buntability for the processes by which relevant
1 Local government agencies responsible for water
catchments interact with communities and ensure
munity capacity building with respect to improving
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19. Federal and State agencies jointly supporting programs in each Reef catchment to:

20.

21.

22.

Conclusions

d engage stakeholders in consultations over water
an emphasis on regional and industry-by-industry

undertake economic and socio-economic assessment of catchment water quality

to enable the assessment of the benefits and costs of

assessment of options for short, medium and long-
ter quality issues, including the environmental, social

and economic benefits and costs of those actions, and implementation through

nplementation of local water quality improvement

and project management assistance to implement
ely with regional communities;

(i) provide information to an
quality management, with
approaches;
(i)
management options;
(iii) develop tools and methods
specific water quality management actions;
(iv) ensure cooperation in the
term actions to address wa
the regional NRM planning processes;
(v) enable negotiation and i
actions that are accredited in regional NRM plans;
(vi) provide financial, policy
priority actions co-operativ
(vii) provide assistance to ind\

current recommended best

(viii) develop an independently
catchment, that includes

ustry to refine and encourage industry adoption of
practice in the use of AgVet chemicals;

assessable water quality audit system for each Reef
audits of inputs (eg. people, land uses, fertilisers,

pesticides, heavy metals, and persistent organics.

Amending the State Coastal Management Plan to require any approvals under the
Coastal Protection and Management Act 1995 to include the submission of an

accredited Property Managem
(NMP).

Regional Coastal Management

ent Plan, including a Nutrient Management Plan

Plans (RCMPs) spatially identifying constraints to

development so that these are comparable with basic land information. (This
information to be incorporated into Local Government plans )

Federal and State Government

agencies jointly providing financial, technical and

project management assistance fo Local Government, industry and the community in

the support of Reef Catchment

Plans and RCMPs to implement priority actions for

water quality management co-operatively, including a whole-of-system approach (eg.

soil types/fertility, inputs, riparian and in-stream condition,

management, etc.).

land and water

The Panel has recognised that the science related to the extent and impact of increases in

the level of sediments, nutrients
identified a range of monitoring, as well as biophysical, social and economic research,

and pesticides is incomplete. Indeed the Panel has
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that should be undertaken to improve the basis of this knowledge. These suggestions
range from ways to improve the identification of pollutant sources and of monitoring
their impacts, to reviewing recommended fertiliser application rates and identifying
barriers to the adoption of land and water management practices beneficial to water

quality.

The Panel has also acknowledged that the Reef is spatially and temporally complex with
various regional feedback mechanisms, such that a pressure in one part may not be
evident in another part. In short, the Reef is not a homogeneous feature and it is subject
to multiple and often coincident pressures making the clear identification of contributing
factors and their relative importance difficult to quantify. This complicates interpreting
pressure and risk.

This notwithstanding, there are very strong indicators of a decline in the water quality in
Reef catchments. In some catchments this change is borne out by the results of extensive
water quality monitoring programs. |In many catchments however, trends are obscured by
very high natural seasonal and inter-annual variations in river flow and nutrient
concentrations. In such catchments|we infer from the well-studied catchments and other
relevant factors that there is a high|likelihood of similar decline. This general pattern is
also corroborated by the findings of the National Land and Water Resources Audit.

The Panel found that there is clear evidence that land practices are impacting some rivers,
estuaries and inshore areas. Coral reefs at a number of inshore locations along the coast
have been disturbed and have remained in a disturbed state. These reefs exhibit
characteristics consistent with altered ecological function due to enhanced nutrient
availability or sedimentation. Evidence of impacts on offshore areas of the Reef is not
well understood, however information from overseas shows that by the time such effects
are obvious the system would be|almost irreparably damaged. In light of the above
factors the Panel confirmed that there is a serious risk to the long term future of at least
the inshore reef area, and that action is necessary to avoid such damage.

The Panel believes that an integrated resource management approach to dealing with the
issue is the best approach and supports the concepts of risk assessment and target setting.
To this end the Panel found that the GBRMPA Action Plan has value on a broad basis,
but requires significant refinement, particularly at a sub-catchment level. The future
development of water quality targets and risk classification must include community
input and are best achieved through|existing regional structures using specific local water
quality data.

In conclusion the Panel believes that a precautionary approach needs to be used. The
precautionary principle should be applied to both the Reef and to human based activities
in the catchments so that the major impacts of human disturbance are identified. From
this, changed management practices can be implemented that will make a substantial
improvement to water quality of streams discharging to the reef, rather than changes
which will have limited impact on the reef but may significantly affect the livelihoods of
many people and industries.
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The Panel believes that the report

sets forward a suitable process that sets ecological

health and water quality objectives for both terrestrial activities and for the Reef based on
scientific knowledge that is ‘socially robust’, and whose production can be seen by
society to be both transparent and participative. This process utilises a multi-disciplinary
workshop providing a values-objectives-indicators-measurements decision tree for the

Reef, involving representatives of

all relevant stakeholders and experts in the field of

water quality and taking account off State of the Environment reporting. The Panel has
also set out a number of practical options for improving water quality and reducing water

quality impacts on the Reef that ¢

an be considered as Governments, industry and the

general community as they are engaged in the development of the Reef Water Quality

Protection Plan.
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