Jater

—

LW

—

Queensland Gover

‘ Natural Resource:

... for today and tomorrow:

-4
[*

- l}_{\in_a
4,

\ar aging Queensland’s natural resources

'y
g

A
(O]
o+
=
©
c
©
(2]
(]
(&
—
3
(=
(2]
(V]
(a4
£
+—
©
2
A
o
s o

" ! ! "







Mackay
Whitsunday
Healthy
Waterways

Baseline Monitoring Program Regional Report 2008

The baseline monitoring component of the Integrated
Monitoring Program

A report written by
L. Galea’

With contributions from
D. Pepplinkhouse?, F. Loft® and A. Folkers’

Funding provided by the Mackay Whitsunday Natural Resource Management Group,
through the Natural Heritage Trust and Coastal Catchments Initiative

! Department of Natural Resources and Water
22 — 30 Wood St, Mackay
Queensland, 4740
Phone: (07) 4967 0873
Email: Luke.Galea@nrw.qgld.gov.au

2 Whitsunday Catchment Landcare Inc., Proserpine, QLD, 4800
¥ Pioneer Catchment and Landcare Group Inc., Mackay, QLD, 4740
* Sarina Landcare Catchment Management Association Inc., Sarina, QLD, 4737

| WHITSUNDAY _EIOHEER
L9 CATCHMENT -@
_ ‘| LANDCARE

Queensland Government
Watursl Ressanes and Water




Prepared by:

Natural Resource Sciences, Mackay

Department of Natural Resources and Water

© State of Queensland (Department of Natural Resources and Water) 2008

This document has been prepared with all due diligence and care, based on the best available
information at the time of publication. The department holds no responsibility for any errors or
omissions within this document. Any decisions made by other parties based on this document are solely

the responsibility of those parties. Information contained in this document is from a number of sources
and, as such, does not necessarily represent government or departmental policy.

May 2008

ISBN 978-1-7417-2923-8

ISBN 978-1741729238

9 7817417729238

This publication should be cited as:

Galea, L., Pepplinkhouse, D., Loft, F., and Folkers, A. (2008). Mackay Whitsunday Healthy
Waterways Baseline Monitoring Program Regional Report 2008. Queensland Department of Natural
Resources and Water for the Mackay Whitsunday Natural Resource Management Group, Australia.




ACKNOWLEDGEMENTS

The following project officers have made a significant contribution to the Mackay Whitsunday Healthy
Waterways Baseline Monitoring Program. Without the countless hours of time and dedication spent
monitoring water quality in sometimes very difficult environmental circumstances, this report would
not have been possible.

We would like to sincerely thank the following:

Whitsunday region
Christine Peterson and David Pepplinkhouse

Mackay and surrounding regions
Jane Eales, Chris Palmer, Fiona Loft, Eddie Adams, Luke Galea, Natalie Fries, Ken Rohde, Bronwyn
Masters and Matthew Brown

Sarina and surrounding regions
Saskia Von Fahland, Adam Folkers, Joel Rawlins and Jon Graftdyk

MWNRM Group
Will Higham, Carl Mitchell and John Drewry

Water Quality Laboratory staff
Lionel Glendenning and staff at the Australian Centre for Tropical Freshwater Research (ACTFR)
Mary Hodge and staff at Queensland Health Scientific Services (QHSS)







Mackay Whitsunday Healthy Waterways Baseline Monitoring Program Regional Report 2008

TABLE OF CONTENTS
EXECUTIVE SUMMARY ....ooiiiiitiieises ettt bttt s et st et nt bt nt bt ne et st ne e %
1 INTRODUCTION ..ottt ettt ettt ettt st s st a s b e s sa et e s e s e et e saessebe e e seebennessanennennanen 1
2 REGIONAL DESCRIPTION ....ooitiiitiitiiett sttt sttt be et s abe s s snensane s 5
2.1 Whitsunday CatChMENT ..o 7
2.2 PIONEEI CALCNMENT......c.eiiiiti ettt bbbt e b 9
2.3 Plane CatChMENT........coiiieeii et e bbbt ne e e 10
3 METHODOLOGY ..ttt sttt ettt e bbb se bbbt e s e be s nenbeneenenns 11
3.1 MONITOTING SITALEQY .. e.veiveieeieieeiteie et e et e e s be e e et e st et e besbesreeseereeseeseeneens 11
3.2 Quality Assurance and Quality CONIOl........cccvcveiieviiieierie e e 13
3.3 Meter CaliDIALION ......cc.oiiiiieicre ettt ns 14
34 I UL OSSPSR 14
35 Laboratory MethOAOIOGIES .........cuerveviriiiiirieieste e 14
351 In-situ Water Quality Parameters ..........cooeiieriiireniineese s 15
3511 Water TEMPEIATUIE ......ocvviiiiieiiee it 15
35.1.2 DiSSOIVEA OXYGEN.......eiiiiiitiitieieeie ettt sttt bbbt e e e 15
35.1.3 PH bbb a bt e b e re b e e b nrere s 16
35.14 Electrical CoNAUCTIVITY........coouiiiiiie it 16
35.2 Total Suspended Solids (TSS) .....ciiiiiiieiere e 16
353 NUEFIEINES ..ttt sttt bbbt r et st e e be e ere st es 17
3531 Major fOrms Of NUEFIENES .......ecveieiie e e 17
354 HEIDICIHRS. ..ottt et 19
3.6 PErCENtIIE WAIUES.......eiviieiiic bbbt 20
3.7 Water QUality GUIAEIINES ......ccoiiieciceccs s 21
4 RESULTS and DISCUSSION .....uiiiiiiiiicit ittt nens 25
41 IN-STTU PAFAMETEIS .. .evieiieie ettt ettt e st et e saenbeseestesreeneeneens 25
411 WaLET TEMPEIALUIE .......eiviiiieierieet ettt r et nnea 25
4.1.2 DiSSOIVEA OXYGEN ...ttt ettt e bbb e e e e 26
413 PH ot h e et e b et et e te bt e te bt ete b eerens 28
414 Electrical CONAUCTIVITY ......cviiiii et 30
4.2 Total Suspended SOlIAS (TSS) ...cciiiiiiiiiie e sre 32
4.3 N0 1] o1 OSSPSR 34
4.3.1 Total NItrOgEN (TN woveeeeieieee et e e e b et re e e e e e e e s 34
4.3.2 Particulate NItrOgeN (PN .....coiiiieieieceeieee et 35
4.3.3 Dissolved Organic Nitrogen (DON) ........coeruerieririerieseseseeeereesese e e sre e eseeseenes 36
434 AN 2011100 T WSO 36
435 NEEFIEE 1ottt ettt e st et e s e st et e te st et et e e b et e tesbe e ere e ne e 37
43.6 N T (PSPPSR 37
4.3.7 Dissolved Inorganic Nitrogen (DIN) .......cccoiiiiiiineiinenee e e 37
4.3.8 N SO 39
4.3.9 Total PROSPNOTUS (TP) ...ttt bbb e sbe e 40
4.3.10  Particulate PhosSphorus (PP) .......coiiiiiiiceiec st s 41
4.3.11 Dissolved Organic Phosphorus (DOP) ..........ccccieiiieiieieieeie et 42
4.3.12  Filterable Reactive Phosphorus (FRP)........cccccciiiiiieiicieicie e 43
44 [ LT 0T ol To LT OSSPSR 45
441 F N 101511 Y [ OO PP PPPUPRPN 45
442 ALTEZINE .ottt et 47
4421 DeSiSOPrOPYl ALFAZINE........coiiiciiiieee e 48
44272 DESENYI ALFAZINE ...t e 48
443 [ 10 o] PO O RURPPURRPN 49
444 HEXAZINONE ...ttt e bbbt b ettt e b e b saesbesbeeneas 51
445 TEDULNTUION ... bbb bbb 53
446 Other HEMDICIUES ..ottt ettt sb et b 54
446.1 BrOMACIL... .o e 54
4.4.6.2 SIMAZING ..ttt bbb b ettt a et 55
4.4.6.3 =1 01U S 55
5 CONGCLUSIONS. ...ttt bbbt s b et bbb bbb bbb et st e bbb ne e 57
Department of Natural Resources and Water [

Mackay Whitsunday Natural Resource Management Group



Mackay Whitsunday Healthy Waterways Baseline Monitoring Program Regional Report 2008

6 REFERENGES ...ttt ettt ettt e e ettt e e e et e e e eabe e e e sabaeeeeatteeeesnteeessabeeeean 59

7 APPENDICES ... .ottt ettt e e e e e et e e e et e e e s bt e e e e etb e e e e aabaeeesbaeeesatbeeeenes 61
7.1 Minimum, maximum, 20", 50" and 80™ percentile in-situ values for each monitoring site61
7.2 Minimum, maximum, 20", 50" and 80" percentile TSS and nutrient concentrations for
€ACH MONTEOFING STEE....etetietieiete ettt etttk bt b et e e bt e bt et et sbesbesbeabeebe e e enneneens 63
7.3 Minimum, maximum, 20", 50" and 80" percentile herbicide concentrations for each
00 AT L (T T JET L SR 65

Department of Natural Resources and Water ii

Mackay Whitsunday Natural Resource Management Group



Mackay Whitsunday Healthy Waterways Baseline Monitoring Program Regional Report 2008

List of Figures

Figure 1 Mackay Whitsunday Healthy Waterways Integrated Monitoring Program organisational flow

(01 0TV OSSP P RSOSSN 3
Figure 2 Mackay Whitsunday region showing the major catchments (left) and land uses (right)........... 6
Figure 3 Whitsunday catchment, incorporating the Baseline sampling sites, major towns and streams. 8
Figure 4 Pioneer catchment, incorporating the Baseline sampling sites, major towns and streams........ 9
Figure 5 Plane catchment, incorporating the Baseline sampling sites, major towns and streams ......... 10
Figure 6. Sampling kits containing all relevant equipment for sample collection (left) and in-situ
MEASUFEMENES (FIGNE) ..e.veneitiit ittt bbbttt 13
Figure 7 An example of a box and Whisker plOt............cooiiiiiiiiiii e 20
Figure 8 Regional break down of Queensland in the Queensland Water Quality Guidelines (Mackay
Whitsunday is in the Central COASt FEGION) .......ccuiiuiiirire ittt sen 22
Figure 9 Dissolved oxygen — regional Monitoring SItES ......ccoeveiiiieiisieie e 27
Figure 10 Dissolved oxygen Vs land use — regional monitoring SiteS..........ccvevevevenieneseeiesriese e 28
Figure 11 pH — regional MONITOriNG SITES .....c.civeiiiiiiereiteie ettt e e be e era e eas 29
Figure 12 pH Vs land use — regional Monitoring SIteS.........cvivvvverereiinire s 29
Figure 13 Electrical conductivity — regional Monitoring SIiteS..........cvvvvvrveriererine s 31
Figure 14 Electrical conductivity Vs land use — regional monitoring SiteS .........ccocvvvvvivivverererereseennns 31
Figure 15 Total suspended solids — regional monitoring SiteS..........cccuvreirireineneneeseese s 33
Figure 16 Total suspended solids Vs land use — regional monitoring SiteS ...........ccuevvvreiicneiinennnnn, 33
Figure 17 Particulate nitrogen — regional MONItOring SItS.........ccoovvviiiiiiireirreese e 35
Figure 18 Particulate nitrogen Vs land use — regional monitoring Sites ...........ccoceveririenieeieiencie e 36
Figure 19 Dissolved inorganic nitrogen - regional monitoring Sites ..........ccccovevereieneniieieiese e 38
Figure 20 Dissolved inorganic nitrogen Vs land use — regional monitoring Sites ...........ccccceveeverereenn. 39
Figure 21 Carmila Creek hydrograph and rainfall plot illustrating the point at which the sample was
o111 L= Tod o OO ST SOTRSR 40
Figure 22 Particulate phosphorus — regional monitoring SIteS.........ccvcvveveevieieveie s 41
Figure 23 Particulate phosphorus Vs land use — regional monitoring Sites .........ccocvvvvveviiveiercrerereens 42
Figure 24 Filterable reactive phosphorus — regional monitoring SiteS..........ccovvvevevierivsiesie e 44
Figure 25 Filterable reactive phosphorus Vs land use— regional monitoring Sites ..........cccccevvrererinnn. 44
Figure 26 Ametryn — regional MONItOriNG SIEES.........coviireiiiriiririert s 46
Figure 27 Ametryn Vs land use — regional monitoring SIteS .........ccovviiriiiineineneneeseeee s 46
Figure 28 Atrazine — regional MONItOriNg SItES ........coceiiiiiiicieiiie e 47
Figure 29 Atrazine Vs land use — regional monitoring SIteS..........cuireririeni it 48
Figure 30 Sandy Creek hydrograph and rainfall plot illustrating the point at which the sample was
collected (sample taken at 0830 on December 13", 2006 — 0.57 IG/L) w..eoveververerereeeeeeeeeeeeeesseeessnes 49
Figure 31 Diuron — regional MONItOriNG SITES........cciviiiiiieiiieie et 50
Figure 32 Diuron Vs land use — regional Monitoring SIeS .........cccveveviieieciieieie e 51
Figure 33 Hexazinone — regional MONItoring SItES........cvcviiveierire s s sere e 52
Figure 34 Hexazinone Vs land use — regional monitoring SiteS .......c.cvevrrververereresiesnseeeeseese e seenes 52
Figure 35 Tebuthiuron — regional MONItOriNG SItES .......vcviveierie e 53
Figure 36 Tebuthiuron Vs land use — regional MoNitoring SiteS...........cocvvreiiirninenereseens 54
List of Tables

Table 1 Baseline monitoring Site I0CALIONS..........ccoiiiiiiiieiieee e 12
Table 2 General nutrient concentrations from various land use dominated sites in northern Australia
(Brodie and MItChEHT 2005) ........oouiiuiieitiieei ettt bbbttt b e bbbt e e e 18
Table 3 Main uses of the herbicides detected in the analysed samples .........cccoevevevinievecenie e, 19
Table 4 Central Queensland water quality guidelines for various nutrients and in-situ water quality
PAramMEters (EPA 2006). ....cc.oiiiieiiieieeieie e st et te et e et e st e st e s te st e e beereens e e et e be st et e reereete e e enaenrers 23
Department of Natural Resources and Water i

Mackay Whitsunday Natural Resource Management Group



Mackay Whitsunday Healthy Waterways Baseline Monitoring Program Regional Report 2008

Department of Natural Resources and Water iv
Mackay Whitsunday Natural Resource Management Group



Mackay Whitsunday Healthy Waterways Baseline Monitoring Program Regional Report 2008

EXECUTIVE SUMMARY

The Mackay Whitsunday region is located within the Central Queensland coast and
occupies an area of approximately 9000 km?, extending from Bowen in the north to
Clairview in the south. The region is approximately 300 km in length, 80 km in width
at its widest point (Eungella National Park — Pioneer catchment) and incorporates the
major rivers of the Pioneer, O’Connell / Andromache and Proserpine.

The Mackay Whitsunday Natural Resource Management Group (MWNRM) has
formulated a Natural Resource Management Plan to preserve the health and integrity
of the regions natural and cultural assets by developing actions and partnerships to
manage them effectively (MWNRM, 2005). The lack of localised water quality data
for the Mackay Whitsunday region was the main driver behind the implementation of
the Baseline Monitoring Program as part of Integrated Monitoring Program. This
assessment informs the Water Quality Improvement Plan (WQIP) by aiding in the
establishment of goals, objectives and targets for ambient physico-chemical
parameters, sediment, nutrients and herbicides to provide a current condition status of
aquatic ecosystem health. The WQIP is the main driver behind the implementation of
the Reef Water Quality Protection Plan (RWQPP) in the region.

It has been established that the quality of water and in-stream aquatic environment is
influenced greatly by surrounding land-use practices. The main land uses
characterizing the region are intensive cropping (primarily sugar cane farming),
bushland (national park reference sites), cattle grazing and various mixtures of these.

Fish kills induced by low dissolved oxygen, mangrove dieback and algal blooms have
been identified in previous studies throughout the Mackay Whitsunday region. They
are examples of significant events that have been correlated with general water quality
issues. This decline in overall water quality is partly due to the increased sediment,
nutrient and herbicide concentrations which may have been exacerbated by
surrounding land use practices.

Project officers involved in the Healthy Waterways Baseline Monitoring Program
have been effectively monitoring water quality in the Mackay Whitsunday region
since July, 2006. These project officers are housed within Whitsunday Catchment
Landcare Inc, Pioneer Catchment Landcare Group Inc and Sarina Landcare
Catchment Management Association Inc. These Landcare groups are located in the 3
dominant catchments making up the Mackay Whitsunday region. The project officers
are well trained in all aspects of Workplace Health and Safety as well as quality
assurance (QA) and quality control (QC) standards and procedures.

Monthly baseline sampling was undertaken at 13 sites associated with the primary
land use classifications within the region. In-situ water quality parameters (dissolved
oxygen, pH, water temperature and electrical conductivity), total suspended solids
(TSS), total and filtered nutrients and herbicides were sampled at each of the 13 sites.
These sites were selected on a variety of factors based on stream order or “ecological
value”, dominant surrounding land uses and their proximity to stream flow gauging
stations.

Department of Natural Resources and Water \
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Minimum, maximum and 20", 50" and 80" percentile values of all in-situ water
quality parameters, TSS, nutrients and herbicides were analysed and reported.

The major findings for the first 12 months (July 2006 — June 2007) of baseline
sampling include:

- Relatively uniform ranges in water temperatures across the majority of sites
and land uses. This indicates that this parameter is largely governed by the
physical structure of the creek (stream depth, stream width and riparian
shading etc.) as well as seasonal variation rather than the surrounding land use
practice.

- Great variability between individual sites and land uses with regard to
dissolved oxygen. Intensively cropped sites (Sandy Creek, Myrtle Creek and
Bakers Creek) exhibited very low dissolved oxygen levels with none of the
sites reaching the minimum central Queensland water quality guideline value
of 80% saturation on any occasion. Intensively cropped sites collectively
displayed a median DO value of 34.2% saturation.

- pH levels from all land-use categories were well within the central Queensland
water quality range (6.5 — 8.0) on 50% of occasions, with the larger majority
falling within guideline range on 80% of occasions. The Andromache River
was the only site whose median pH value was higher than the guideline range.
This may be attributed to extensive macrophyte growth at this site as well as
high calcium in the groundwater due to intermediate soils present in the upper
Andromache River.

- Great variability with regards to electrical conductivity was evident between
individual sites and land uses. Bushland sites displayed the lowest median
value with the Impulse Creek site being the highest due to groundwater
influences. Intensively cropped sites portrayed the highest median electrical
conductivity values.

- TSS was consistently low, with a collective median level of 4.8 mg/L from
intensively cropped catchments. Maximum TSS concentrations which were
higher than the guideline value can be correlated to periods of high rainfall or
excessively drier times. The low TSS levels reinforce the fact that high clarity
Is prevalent in waters throughout the Mackay Whitsunday region.

- Nutrient concentrations were higher at intensively cropped sites, particularly
after substantial rainfall events. Intensively cropped sites, primarily Sandy
Creek and Bakers Creek, exhibited the highest median and maximum
concentrations for the majority of Nitrogen and Phosphorus species (eg. DIN
and FRP).

- Herbicide concentrations were highest in intensively cropped sites, often after
substantial rainfall. Ametryn, atrazine, hexazinone and diuron were the most
commonly detected herbicides in the Mackay Whitsunday region. Bakers
Creek portrayed some extremely high atrazine and diuron detections after
rainfall (both 14 ug/L).

Department of Natural Resources and Water vi
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1 INTRODUCTION

Over the past 100 years, the Mackay Whitsunday region has seen dramatic catchment
changes in the form of massive agricultural development and increasing urban
pressures affecting the regions waterways. Water quality issues, including improved
land management and reduced sediment, nutrient and herbicide runoff have been
paramount and at the forefront of natural resource management issues relating to
waterways in the Mackay Whitsunday region. Extensive water quality monitoring is
of fundamental importance to the health of the aquatic environment. One monitoring
program set up to assess the current condition and aid in the setting of goals,
objectives and targets for each major catchment is the “Baseline Monitoring
Program”.

The Mackay Whitsunday Baseline Monitoring Program is funded by the Natural
Heritage Trust and Coastal Catchments Initiative and is a component of the Mackay
Whitsunday Natural Resource Management Groups (MWNRM) Healthy Waterways
Integrated Monitoring Program. The initiative seeks to monitor water quality from a
multitude of freshwater rivers, streams and creeks within the region through a
cooperative program between federal, state and local governments. The MWNRM
Group is one of fifteen Natural Resource Management groups in Queensland and is
one organisation delivering on components of the Reef Water Quality Protection Plan
(Galea et al. 2008a).

A Natural Resource Management Plan has been produced by the MWNRM Group
which aims to protect and restore natural and cultural assets. It outlines goals for the
protection and management of waterways in the region. Through a bi-lateral
agreement with the Natural Heritage Trust, the following objectives have been
established:

e Biodiversity Conservation — “The conservation of Australia’s biodiversity by
the protection and restoration of terrestrial, freshwater, estuarine and marine
ecosystems and habitat for native plants and animals” (MWNRM 2005)

e Sustainable use of Natural Resources — “The sustainable use and management
of Australia’s land, water and marine resources to maintain and improve the
productability and profitability of resource based industries” (MWNRM
2005)

These objectives reinforced the need for the Mackay Whitsunday Healthy Waterways
Integrated Monitoring Program as a long-term integrated monitoring regime aimed at
improving these resources.

Baseline water quality sampling is undertaken on a monthly basis. It is apparent that
rivers throughout the central Queensland region will differ in topography, climate and
lithology, therefore water quality guidelines should not be applied as a universal
template across this expansive area. This baseline monitoring program will aid in the
development of a localised set of guidelines which are more spatially relevant than the
Queensland Water Quality Guidelines (QWQG) and ANZECC 2000 guidelines used
in this report (EPA 2006).

Department of Natural Resources and Water 1
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Obijectives of the Baseline Monitoring Program are to:

Q) Create linkages with various key stakeholders and increase community
awareness of water quality and aquatic ecosystem issues within the Mackay
Whitsunday region.

(i) Monitor ambient physico-chemical parameters, sediment as well nutrient
and herbicide levels influenced by surrounding land-use practices.

(iii)  Inform the WQIP by aiding in the establishment of current condition,
objectives and targets for ambient physico-chemical parameters, sediment,
nutrients and herbicide concentrations to provide a current condition status
of aquatic ecosystem health.

(iv)  Aid in the establishment of a localised set of water quality guidelines
pertaining to the Mackay Whitsunday region, therefore being more relevant
than existing national or state guidelines.

The implementation and on-ground actions necessary to successfully implement this
program is undertaken by three catchment project officers housed within the
dominating catchments (Whitsunday, Pioneer and Plane) making up the region. They
provide support to a full time project officer situated within the Department of Natural
Resources and Water (Figure 1).

This report outlines the results and main findings of the baseline water quality
monitoring component of the Mackay Whitsunday Healthy Waterways Integrated
Monitoring Program. Other components, reported separately, include the ambient
community volunteer network (Galea et al. 2008a), event-based water quality
monitoring (Rohde et al. 2008) and plot-scale monitoring of cane management
practices (Masters et al. 2008). These reports are supporting documents for the
Mackay Whitsunday region’s Water Quality Improvement Plan (Drewry et al. 2008).

Department of Natural Resources and Water 2
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2 REGIONAL DESCRIPTION

The Mackay Whitsunday region occupies the coastal strip from Bowen in the north to
just south of Clairview in the south. This expanse of coastline is approximately 300
kilometres in length and has a maximum width of 80 kilometres. It encompasses the
well renowned tourist areas of Finch Hatton Gorge and Eungella National Park. The
region covers an extensive area of 9000 km? and contains the Whitsunday, Pioneer
and Plane catchments (Figure 2 - left) (Rohde et al. 2006).

The river systems within the region rise in the Connors and Clarke ranges to the west,
cross the coastal plain and eventually discharge into the Coral Sea. The Pioneer,
O’Connell /Andromache and Proserpine are the major rivers in the region
(Oldmeadow 2004). Extensive wetlands, riparian areas, national parks, waterfalls and
dynamic mangrove and seagrass areas are natural assets which are well represented
within the region.

The Whitsunday (Proserpine and O’Connell basins), Pioneer and Plane catchments
are 3 of the top 10 high risk catchments illustrated in the Reef Water Quality
Protection Plan (RWQPP, 2003). The Reef Plan aims to address the decline of water
quality entering the Great Barrier Reef World Heritage Area by addressing diffuse
pollution from broad scale land use, particularly nutrients and sediments (The State of
Queensland and Commonwealth of Australia 2003).

The Mackay Whitsunday region is one of the most intensively developed agricultural
areas in Queensland. The region is the centre of extensive agricultural development
(primarily sugar cane farming), with numerous small townships and communities
associated with sugar production based out of Mackay and Proserpine. Widespread
cattle grazing contributes to the region, occupying the fringes of the sugar cane
farming areas (Figure 2 - right). Cooler temperatures and higher than average rainfall
have ensured that rainforests and Notophyll vine forests have colonised the Clarke,
Conway and Connors ranges.

Temperatures within the region bare resemblance of a subtropical coastal zone with
long durations of warm temperatures before, during and after the wet season and short
periods of cool weather during June, July and August. Temperatures range from a
mean overnight low of 23°C to a mean maximum of 30°C in January, to a mean
overnight low of 13°C to a mean maximum of 21°C in July.

The region has reasonably high, but extremely variable rainfall, with elevated range
areas receiving around 3000mm per year, to less than 1000mm per year in inland
areas. The coastal township of Mackay receives 1600mm per year on average (Brodie
2002).

Streamflow within the region is variable, depending on climatic conditions. As a
general trend, flows peak during the wet season (December — April) and then reside to
low or no flow during the dry season (May — November). Within the region, the
Pioneer and O’Connell Rivers display the highest mean annual discharges (900,000
ML and 200,000 ML, respectively) (Arthington et al. 2001).

Department of Natural Resources and Water S
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Figure 2 Mackay Whitsunday region showing the major catchments (left) and land uses (right)
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2.1 Whitsunday Catchment

The Proserpine (Australian Water Resource Council basin number “122”) and
O’Connell / Andromache Rivers (AWRC Basin number 124) are the major rivers in
the Whitsunday catchment (Figure 3). These rivers, along with a number of lower
order streams, discharge directly into Repulse Bay. The Andromache River is the
main tributary of the O’Connell River and their confluence is the tidal limit. Myrtle
Creek, Impulse Creek, and the Gregory River are smaller streams which are also
located within this catchment.

The Proserpine River flows north and then east from Mount Quandong to Lake
Proserpine and discharges into the Coral Sea, 4 kilometres east of Proserpine. It is
regulated by Peter Faust Dam which is situated 28 kilometres upstream from the river
mouth, has a storage capacity of 491,400 ML and occupies an area of 4350 ha. Peter
Faust Dam provides the town drinking water supply as well as irrigation for the
township of Proserpine and surrounds (Brodie 2004).

Sugarcane farming and cattle grazing represent the major land uses in the Whitsunday
catchment. The townships of Proserpine, Cannonvale and Airlie Beach are the main
urban centres.

Department of Natural Resources and Water 7
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Figure 3 Whitsunday catchment, incorporating the Baseline sampling sites, major towns and
streams
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2.2 Pioneer Catchment

The Pioneer River (AWRC Basin 125) is 120 km in length and has a catchment area
of 1550 km? (Figure 4). It rises in the Pinnacle ranges, 63 km south-west of Mackay,
travels north until it reaches Mirani where it swings east, travels through Mackay and
discharges into the Coral Sea. The Pioneer River is highly regulated, supplying water
for extensive sugarcane farming throughout the Pioneer valley. Cattle grazing is also
prevalent in the middle reaches.

Teemburra Dam is located within the Pioneer catchment with Kinchant Dam (off-
stream storage) being located in the neighbouring Plane catchment. The Pioneer River
contains 3 weirs (Mirani, Marian and Dumbleton) and its major tributaries include
Finch Hatton Creek (a tributary of Cattle Creek) and Blacks Creek (Brodie 2004).
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Figure 4 Pioneer catchment, incorporating the Baseline sampling sites, major towns and streams
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2.3 Plane Catchment

The Plane catchment (Figure 5) (AWRC Basin 126) is bordered by Sandy Creek in
the north, Clairview in the south and by the Connors Range in the west. The major
streams include Plane Creek, Rocky Dam Creek, Basin Creek, and Carmila Creek.
Sugarcane dominates the northern land use while cattle grazing dominates the
southern part of the catchment. Plane Creek exhibits a high degree of regulation over
its 35 kilometre length with one dam (Middle Creek Dam) and four weirs. The
township of Sarina is located at the lower part of Plane Creek (Brodie 2004).
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Figure 5 Plane catchment, incorporating the Baseline sampling sites, major towns and streams
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3 METHODOLOGY

The monitoring strategy for the Mackay Whitsunday WQIP has been developed in
accordance with the National Water Quality Monitoring Strategy 2000 and the
Environmental Protection Policy 1997 (EPA, 1999). The Healthy Waterways Baseline
Monitoring Program meets the requirements set out in the Australian and New
Zealand Standard AS/NZS 5667.11:1998 Water Quality — Sampling — Guidance on
sampling rivers and streams; and Queensland’s Department of Natural Resources and
Water, Water Monitoring Collection Standards, May 2003 (AS/NZS 5667.11:1998)
(DNR 2003; DNRM 2006).

It fulfils the requirements of the Reef Plan 2003 and the Mackay Whitsunday Natural
Resource Management Plan 2005.

The baseline monitoring program is one component of the Integrated Monitoring
Program. Its primary aim is to collect baseline water quality data from catchments
exhibiting a dominant land use category. Data collected in this program will be used
to determine current condition as well as set regional water quality guidelines for a
range of indicators including in-situ water quality parameters (water temperature,
dissolved oxygen, pH and electrical conductivity), TSS, nutrients and herbicides.

3.1 Monitoring Strategy

The baseline monitoring program is coordinated between local, regional and state
Natural Resource Management groups. Whitsunday Catchment Landcare (WCL),
Pioneer Catchment Landcare (PCL) and Sarina Landcare Catchment Management
Association (SLCMA) are the 3 individual catchment groups which make up the
region. Project officers employed by these catchment groups are responsible for the
on-ground implementation of this program. They undertake this monitoring and
provide data and support to the full time project officer housed within the Department
of Natural Resources and Water (NRW). This project officer ensures all aspects of
quality assurance, workplace health and safety and training is provided to the
individual catchment project officers in order to safely and consistently implement the
monitoring program across the region.

Thirteen sites throughout the region were selected (Table 1). The dominant land uses
at these sites include bushland, grazing, intensive cropping as well as mixed grazing /
intensive cropping catchments. Bushland (forest) sites are located in the catchments
headwaters whilst sugarcane and grazing dominate the midstream and lowland
reaches.
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Table 1 Baseline monitoring site locations

REGIONAL G.S
CATCHMENT | NUMBER SITE NAME LAND USE
. 1220041 Impulse Creek @ Conway State Forest Bushland
Whitsunday - -
1220035 Myrtle Creek @ Bennetts Road Intensive Cropping
124003A Andromache River @ Jochheims Grazing
124001B