Water Quality Targets — CQSS2

Central Queensland

Water quality target setting and monitoring process

1. Introduction

While no written comment has been received by éytBasin Association (FBA)
regarding unacceptability or otherwise of waterliquéargets having been set in
Central Queensland Strategy for Sustainability 82@nd Beyond-BA seeks to lay
to rest the perceived disquiet concerning the atimaquantified target and provide a
clear statement regarding the approach and metbgygbeing adopted by FBA to set
water quality targets.

The purpose of this paper is to explain

- Why quantified targets for water quality have net lgeen set in Central
Queensland

- What approach/strategies have been adopted targets in the future

- What actions are currently being taken, and wiltdde=n in the future, to
address pressures on water quality

- What time frame might reasonably be necessaryttquamntified targets

- How the approach reflects requirements of the Réater Quality Protection
Plan (RWQPP)

2. Background and challenges

To gather information on condition and trend of tbgion’s natural resources in
preparation for setting targets and planning aatiwito address pressures on those
assets, FBA commissioned the development of amnrdton paper, the Central
Queensland Information Paper. During its develamtigata on the quality of the
region’s surface waters was interrogated for infatron on condition and trend.
Information was provided with the suggestion ohgdhe target setting process from
the National Water Quality Management Strategyetam water quality objectives.

There are no local reference sites in Central Qglaad, thus information regarding
locally relevant trigger values for the varioussuséwater is unavailable. Default
trigger values are meaningless, because for dtdease parameters and values, water
guality at or beyond these values does not haveaime effect in this system as it
does in the systems for which the values were deeel.

During the regional target setting and plan devalept process conducted by FBA
and the subregions in the winter of 2003, it becapparent that the information
presented did not allow specific, measurable, acluie, or relevant targets for water
guality to be set. Huge ranges in data values amedbwith small sample numbers
and most data relating to ambient water qualitygathan quality of water during
high flow periods meant that no meaning could b@ioled in order to set a quantified
target.

3. Theapproach

In light of these information difficulties, FBA iahds to use the process described in
this paper to set quantified water quality targdike regional community has
committed to setting these targets as soon asitadlynrachievable, and has assigned
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the highest priority to the exercise. In the albsenf quantified water quality targets,
the regional community has set qualified targetsea®ut below.

Aspirational targets

By 2050, the region’s waterways sustain marinefeeghwater resources with no net
decline and, where required, an improvement inorggiriver health and water
quality

By 2050, the region’s water resources are usedieffily, and managed to sustain
ecological process, human and industrial consumptio

Resource condition targets
A measurable improvement in water quality at refeeesites to be determined, or
measured by other means, within 15 years

Maintain EC levels consistent with ANZECC guidebnantil defined salinity targets
are set

Management targets

Progressively set and refine catchment targetsdbaséest available information for
levels of salinity, nitrogen, phosphorus and seditsié suspended particulate matter,
with indicative targets in one year, refined tasgsithin 3 years, and confirmed
targets within 5 years

Identify and establish strategic sites, includindpigh risk catchments, for event
based water quality monitoring within 6 months wifiding

Improve understanding of processing capacity afagt bay and floodplain, within
12 months of funding, in order to set end of vallegter quality targets

Collect event based water quality data for a repridive range of solil types, hill-
slopes and management practices by June 2005 godhgn

Engage communities in high risk catchments in nooimg and action for
improvements in water quality (in conjunction wAL09) within 6 months of funding

In order to enrich what has hitherto been a data pdormation environment, FBA
has adopted the use of various models, princiigihsS, SERM, and SedNet, the
function and purpose of which is described in &maents. These models, while
requiring data for accuracy purposes, can add \alegisting data, and thereby
“‘compress” the time required to set targets whenpared with using a purely data
gathering and interpretation approach. Using tbdehapproach data gathering is
aimed at providing strategic data for improving #ieeuracy of models rather than to
determine condition and trend on its own.

Figure 1 below diagrammatically depicts the proposgproach, and shows how
FBA'’s activities enrich and build on activitiesaher parties, including researchers
and levels of government, to integrate and addevalu
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Step 1 &2 Identify high priority Identify important water

We are here catchments for activity quality sites

Monitor water quality

data in areas where Monitor important sites
Step 3 &4 work is being to provide data for
(concurrent) undertaken to address refinement of models

sources of sediment
and nutrient

Identify what changes in
ZG & State resource management ROP.ta”.d ot
ger?tcy . practices and resulting ";OZ{ orng
monitoring water quality can be stuaies
made
Step 6
Knowledge from studies of
river, floodplain, estuarine, bay, Knowledge from studies of
functioning to further refine soils and land use mapping
models
Step 7 Set realistic achievable regional

targets

Figure 1: Target setting approach

The approach encompasses the following elementsvéirallow us to set achievable
targets in a shorter time frame than might othexvias the case.
» Identify priority catchments and implement Susthled_andscapes program
* Monitor in priority catchments to quantify effedtmanagement practice
change on resource condition
* Implement research studies to fill critical knowgedgaps regarding the effect
of soil attributes and condition, management pcastiand system function
on sediment delivery
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* Monitoring of critical points along the stream &ystto improve model
capacity and accuracy

* Synthesize data from relevant sources (as descaibee and including
ambient water quality monitoring data from statd ktal government) to
extrapolate learnings from priority catchments tigto model outputs to
determine what is achievable with respect to impnognts in regional water
quality

* Set targets

» Track progress and review

4. Actionsto achieve improved water quality

It is important to recognise that targets, or thitiisg of targets, achieves no
improvement in water quality without actions betagen to address the causes of
decreased water quality. TB&QSS — 2004 and Beyoandntains a number of targets
and attendant actions which, when implemented,asdifiress these causes. These
actions are the ones that, even if quantified tarfgg water quality had been set, are
instrumental in improving the quality of water delied to regional streams. In
particular, attention is drawn to the following seqs:

3.4.1 Sustainable L andscapes: this section details actions to develop and
implement property and catchment management plgnthie major
environmental focus of which will be reduction eflanents and
nutrients transported to streams. Landholdersheiléncouraged to
plan for climate change, which has implicationsléwels of grazing
pressure and other agricultural activity in maimitag ground cover.

3.4.2 Soil condition: this section contains the target for, and actions
address ground cover, and will focus on grazingaogdping land
management, these land uses being the most ex¢arseg in the
region.

3.4.3 Weedsand pest animals: a major focus of weed management is the
retention of desirable biomass, which creates adritevel of ground
cover and thus reduces transport of sediment atrgbnts to streams.

3.4.6 Soil salinity: increased dryland salinity will leave areas ofda
vulnerable to increased erosion, from both waternsimd. Movement
of salt through the regolith will eventually deteate the quality of
groundwater, and its subsequent intrusion intastsewill further
deteriorate in stream water quality. Actions tdrads salinity focus
firstly on mapping of priority areas for intervemti with particular
emphasis what might affect regional groundwatew fystems. Local
flow systems will be picked up through property aeighbourhood
catchment planning.

3.4.7 Acid sulphate soils: the major focus of this section is on mapping of
areas with potential acid sulphate soils, anditif@ementation of State
Planning Policy 2/02 which seeks to avoid distudeeof acid sulphate
soils in development and thereby avoiding acid stfnnto coastal
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waterways.

3.4.8 Mining: through implementation of Environmental Authai
governing extractive industries, this section fasusn reducing off-site
impacts of mining, particularly as these relateveder quality.

3.4.9 Forest practices. this section contains actions to increase theotise
forestry as an option for agricultural productiok spin-off is that
targeted forestry can help to address water balproi#ems relating to
movement of salt in groundwater, thereby redudmggrisk of saline
groundwater intrusion into streams.

3.5.1 Remnant vegetation: in protecting remnant vegetation, further
decreases in water quality resulting from reduaedigdcover may be
avoided.

3.5.2/3 Conserving species andEstuary, reef, and coastal habitat: these
section focus on preservation and restoration bitag including
wetlands. Good water quality is a requirementpaicges and
communities in these sensitive areas. Additionibas respond to
improving buffering capabilities of these areas.

3.5.4 Riparian zones, instream habitats, and freshwater wetlands: the
integrity and function of these areas are importambaintaining and
improving the quality of water entering streamsctidns focus on
increasing our knowledge of and improving the ctadithese areas

Social and These sections relate to the human, social, aaadial capital aspects
Economic of improving condition of all natural resources;luding water.
sections

More 70% of total funds requested by FBA underNlagonal Action Plan and
Natural Heritage Trust Extension will be spent otivdties related strongly to
improving water quality. In addition, these acsawill be undertaken in strategically
important locations with respect to improving wagerlity. That is to say, following
approval of the Regional Investment Strategy (RFBA will do all it can with
respect to addressing decreased water quality gineeknowledge that exists. Under
Priority Action Projects in Central Queensland, rappmately $4 million is in the
process of addressing pressures on water quality.

5. Local water quality targets

These targets will be set as part an iterativegg®@n small catchments where
investment is targeted as part of the RIS. Ontehozents have been identified (Step
1 in Fig.1), the following process will be usednpact on water quality is one

criterion that will be used to identify priority twhments. Please note that the process
will be conducted with stakeholders e.g. landhadgovernment, etc.

a. ldentify catchments based on EMSS model outputsjrgitruthing of
outputs, social and economic data, local knowledgd,other criteria
(including Protect, Maintain, Restore hierarchy)

b. An assessment of actual practice changes will lleneag. currently 40%
of cropped catchment area is under CTF; 30% ofegiazea has greater
than 50% cover consistently
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Potential change identified

Using EMSS and SedNet, identify sources of sedirardtnutrient and

potential water quality improvements from chang#aated in b

e. Using social and economic impact techniques, gfyactists associated
with that change

f. When balance is struck between what can be achevadost that can be
borne, set targets for local catchments

g. Develop and implement monitoring program (Step Bim 1)

incorporating event based water quality monitotm¢grack progress to,

and review targets

e o

6. Regional water quality monitoring and modelling

Among other inputs described in this paper, redio@er quality targets will be set,
and progress toward targets tracked, using outpat ¥arious modelling tools,
(SERM, SedNet, and EMSS), to inform decision-makiadthough these models are
able to give some direction now, lack of data ahppropriate scale and attribute and
with adequate sample sizes leaves the output wilcaeptable error rates for target
setting at this time. The most important outpUEMSS to date is a map of potential
sediment hot spots to provide a layer into decsi@garding catchments targeted for
activities. During the process of producing thigput, critical gaps in data have been
identified. These gaps are described in the acaogipg paperAn integrated
monitoring, modelling and reporting framework fare@t based water quality in the
Fitzroy Catchment One of the purposes of the regional water qualibnitoring
program is to provide data in critical gaps (Step Eig. 1) to improve accuracy of
model outputs.

Over the next three years, data gathered frometiiemal monitoring program (Step 4
in Fig. 1) as well as data and information gathdrech other studies and monitoring
programs will provide data into the models anddd # the understanding of the
system. Steps involved include
a. Using EMSS outputs, the Digital Elevation Model (DE Land Use
mapping, SedNet, identify critical points for watgrality monitoring (see
accompanying papers)
b. Gather data from agreed points via agreed mechanism
c. Integrate water quality data with regional scaleugid cover, other land
condition, and other appropriate monitoring
d. Refine models and strengthen linkages between m¢EMSS, SERM, and
SedNet) to improve “range to reef’ understandingafse and effect of land
use, and to improve understanding of delivery,dpant, and processing
mechanisms

7. Information from other sources
While the two processes outlined above are beimjemented, additional studies
will be undertaken to provide input (Step 5 in Fiy. These include
a. Resource Operations plan and Water Resource Plaitanng activities
b. Studies on functioning of estuarine, floodplaind @iverine areas and their
impact on water quality and the dynamics of neareslareas (Step 6 in Fig.
1)
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c. Studies on land use and effect on sediment anéentumobilisation (Step 6)
d. Improved resolution of land use mapping and mappfrignd use practices
(Step 6)
State government monitoring programs provide atgteal of data, and although
some is collected for purposes which may not beistent with the needs of this
program, evaluation for this purpose is an impdrtcamponent. As well, local
government collects water quality information at naater intake sites for water
treatment plants. Data from these sources maybalsome available.

8. Bringingit all together

Information gathered through the Sustainable Laaygkss program will be integrated
with information from the Regional Water Quality Kitoring program, research
studies, and other monitoring programs mentioneyalo quantify answers to
guestions of cause and effect and to develop argicif what can be achieved with
respect to changed practices and what will resitift iespect to water quality.
Included in this process is the temporal elementladt improvements can be
achieved in what time frame for both practices watker quality.

With improvements in understanding of the systefmr&tioning and its condition
and trend, the region should be in a position taveger quality targets (Step 7 in Fig.
1). We need to keep a broad view of what theggetamight look like, as progress
toward them may need to be measured by managemaaticps, and models will be
critical in determining the meaning of gatheredadat

Ongoing monitoring of resource condition in lightaativities undertaken and
changes to land use and management practicesesdkatial part of adaptive
management and is a most important trigger elemfe@QSS2 review.

9. Targetsto set targets

TheCQSS - 2004 and Beyonter quality target M28 states that water quality
targets will be progressively set over 5 yearsm&g@rogress toward setting targets
other than that related above will be made withie gear, to give indicative targets.
This progress refers to modelling of relative wageality improvements on other
improvements in ground cover etc, and is a “badkdnt” approach to targets setting,
in much the same way that it is proposed that laeaér quality targets will be set.
This approach involves incorporating other biopbgktargets relating to sediment
and nutrient transport into a model that can fasewdnat improvement might be
likely if those targets were to be achieved. CSHS offered to collaborate with
FBA to see how effective this approach might kkas important to recognise that
large error rates will apply and that it will bestep along the way, rather than a
definitive end point.

In addition to gathering further data (describedwa) to provide more information,
other studies concurrent with this approach witi@nthe knowledge base at a
greater rate than data alone, through refinememntaafels. It is likely thatelative
targets may be able to be refined within a shaimez frame than five years, possibly
around three years. FBA will keep a very closecain information updates and is
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committed to setting targets as soon as is reagppabsible. In the meantime,
investments in improved water quality will be made.

10. Alignment with Reef Water Quality Protection Plan

The Strategy in the RWQPP of most interest todissussion is Strategy H:
Priorities and targets. Actions and their releuantlines are detailed below,
together with FBA’s actions in that respect.

1. Develop water quality targets for the Reef catchmeaterways with a major
focus on
a. Improving water quality
b. Investing in remedial action that ensures adeqpatdection and
rehabilitation of wetlands, riparian, and other \etgtion important to
water quality
Completed by 1 July 2005

FBA has set a qualified targets (see p.2 “ResoGaaition target”) for water quality
in theCSS2 — 2004 and Beygmwhich has been submitted for accreditation. This
paper explains the process and rationale for gedtiquantified target within the next
five years, and the belief that significant progresay be made within three years. As
detailed in Section 4, substantial investment hr@ady been made in improving
water quality, and more than 70% of funds requesstede RIS will fund actions to
address pressures on water quality.

2. Incorporate the water quality targets establishgdiie Regional NRM bodies
into the evaluation process of the RWQPP
Completed by 1 July 2005

Current water quality targets may be incorporated.nFurther targets resulting from
the implementation of the strategies detailed is plaper can be incorporated as they
become available.

3. ldentify waterways, riparian areas, and wetlandsttare in good condition
and should be preserved to protect water quality
Completed by 1 July 2005

Part of the process to be used to identify whichlsor neighbourhood catchments
should be targeted for activities related to NHTH& &APSWQ will be to identify
which waterways, riparian areas, and wetlandsmap®itant in protecting water
quality. The hierarchy of Protect, Maintain, anesBre is an important feature of
identifying priority areas. Criteria are currentigder development, and will be
finalised prior to implementation of the RIS, whisthopefully long before July
2005.
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4. In particular with Regional NRM Bodies identify sabchment hotspots
responsible for delivering disproportionate quaietitof sediment, nutrient,
and pesticides to the Reef

Completed by 1 July 2005
This has already been done with respect to sediarehtutrient using the EMSS and
SedNet models. The output from EMSS is able tondehe hotspots at
approximately 700 square kilometre catchmentsthéarefinements will be
available as more data is gathered, however, tieneat hotspot map will be a key
criterion in determining which catchments are cdesd priorities for investment.

5. In partnership with Regional NRM Bodies make wetland riparian
rehabilitation a high priority in high-risk Reef tthment areas
Completed by 1 July 2005

These areas and actions to address pressurepootext them are already a Very
High priority in theCQSS — 2004 and Beyan@®ver $3 million is requested for
relevant activities and much of the $2.5 milliorttve Priority Action Project has been
spent on protecting and restoring these areas.

11. Conclusion

1. The system with which we deal to set water quaditgets is large, variable,
and complex. Simple strategies will not provideigons to complex
problems

2. While quantified load targets have not been setyritben direction has been
given that the relative target R25 for water gyadiet in theCQSS — 2004 and
Beyonddoes nofulfil the requirements of RWQPP’s Strategy H Pdint

3. FBA is committed to setting targets for water gtyalh a more quantified
format than the current target and has designeditfaceted approach using
technically appropriate methods and strategies

4. Monitoring and data gathering exercises allowedrfdhe RIS to support
target setting will have the main objective of mgfig models

5. TheCQSS - 2004 and Beyoisdwell aligned with requirements of the Reef
Water Quality Protection Plan

6. More than 70% of current and future expendituredgh FBA addresses
pressures on water quality.

Prepared by Claire Rodgers
Science and Knowledge Coordinator
Fitzroy Basin Association



