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1 EXECUTIVE SUMMARY

1.1 Introduction

The Reef Rescue Marine Monitoring Program (MMP) was established in 2005 to assess any
improvement in water quality in the Great Barrier Reef (GBR)tha status of key ecosystems.

Annual monitoring of inshor&BR sitesnd several riverhias been conductetly Entox since

2005. The principal objective of the monitoring activities conducted by Entox asgbavtMP

Project 3.7.8 durin@009¢ 2010wasto:

G5SGSNXYAYS GAYS AyGSaINIGSR o6l1aStayS O2yOSy (NI GA
the aim to evaluate long term trends in pesticide concentrations along inshore waters of the

D. w¢

1.2 Methods

Monitoring has been conducted at sites within fiveajor Natural Resource Management
Regions (Cape York, Wet Tropics, BurdeMiackay Whitsundayand Fitzroy) ire009-2010.
Baseline concentrations of specific organic pollutants (pesticides and herbicides) are estimated
usingpassive sampling technigs. The passive sampling techniques which are utilized in the
MMP include:
f  SDBRPS Empof¥ Disk based passive samplers for relatively hydrophilic organic
chemicals with relatively low octanelater partition coefficients log Kow) suchasdiuron.
1 Polydimethylsiloxane (PDMS) and Semipermeable Membrane Devices (SPMDs) passive
samplers for organic chemicals which are relativalgre hydrophobic (higher logolg)
such as chlorpyrifos.
To date the most frequently detectemhd abundant chemicalst inshae reef sites over the last
five years areherbicides: diuronatrazine, hexazinonegnd tebuthiuron. The presence of these
herbicides which inhibit photosynthestbrough the photosystem Il pathway on the GBR is
particularly concerning due to potentialrfanpacts on a range of species includégggrass and
corals.In the 20082009 baseline reporting year a PSerbicide EquivalerfPSHHEQq)Index was
introduced which aims to providea mode of action based integrative assessment of
concentration. The REHE(Q Index Categories subsequently refinedth®sy Great Barrier Reef
Marine Park Authority GBRMPAfor 20092010 and presented within this report provide a
YSOUNAO F2NJ NBLRZNIAY3I LIzN1LI2AaSa | ONRPaa (GKS D. wod
ng.l'"v G2X0pgElo 0 A GK amé o0SAy3a GKS KABHESwthin 02y OSy
Categorya m €e atlaNigher concentration thaiie GBRMR5uidelineusing published scientific
effects on the growth and mortality of aquatic plants and animals usimgu as the reference
chemical. Conversely, RSID lj g A G KAY [/ belovsah Nilishéd sdentificN&Sults of
effects on plants b animals basedn toxicity including aeduction in photosynthesisThe
reporting parameter for ASherbicides in the GBRtlee maximum PSHEQ concentration (PSlI
HEq Max) within each monitoring year.

1.3 GBRWide Summary

The PSIHEq Max(ng.I") for 20092010 and prevous monitoring yearsrom 20052006 are
illustrated in Figure 1The dominant contributor to PSHEQ Max at all sites is the phenylurea
herbicide diuron due to both its relative abundanfleigher concentration)and its relative
potency as a PSII inhibitdDiuron is also more consistently detected during both wet and dry

1
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season monitoring across the GBRexazinone and atrazine also contribute a significant
proportion and these proportions vary between regions, with atrazine typically contributing a
higher relative proportion at sites in the Burdekin and Fitzroy Regions and hexazinone
contributing a higher proportion at sites in the Wet Tropics &malckay Whitsundayegions

The PSII herbicides contributing the most to the P&l Max across the GBR (diuron, atrazine

and hexazinone) are all associated with sugar cane production and other cropping in GBR
catchmentsPSHHEq IRSE /| G4 §32 NA S & NG ypTs 26FnNRYYR adpert T2 NJ
sites in the Wet Tropics, BurdekiMackay Whitsundagnd Fitzroy Regions respectivaty2009
2010(Table ).
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Figurel PSHHEQ Max (ng) for current sites in the Wet Tropics, BurdekiMackay Whitsunay and Fitzroy
Regions between 2005 and 2010.
6abé AYRAOI G8552010) y§g

AAGS AY wnndo

PSHHEg Max in each monitoring year are more typically observed in wet seasons than dry

aSlazyao ' y2ilo6ftS SEOSLIHERWax dbgervemikhe dry seasoni KS /| (i ¢
at Orpheus Island in the Burdekin Regior2@9©92010. These dry season maximums may be

indicative of more localised sources of diurflocal application odeachingfrom antifoulant

paints). Wet season eventfpeak discharge and floodyshes)in specific monitoring years may
O2y(NROGdzGS (2 aGay2AaSé SAGKAY (GKS&S LINRPFALfSA FyR

quality between specific years more problematic. When considering all monitoring years there is
some indication of increasir@SHHEqQ Max for Fitzroy Island in the Wet Tropics, Magnetic Island

in the Burdekin Region andorth Keppel Island in the Fitzroy Region. Assessment of temporal
trends in theMackay Whitsundajregions is not possible due to incomplete monitoring records
(loss of samplersipr Outer Whitsundayand a range of new sitg§able 1)oeing incorporated

within 20092010

There were no exceedances of GBRMPA Water Quality Guidelines by individual PSII herbicides at
inshore GBR sites in 202910 (Table 1). The maxiin concentration of the PSII herbicide
atrazine (690 ngl) in the Pioneer River is equivalent to the 99 % species protection freshwater
ANZECC and ARMCANZ Guideline. The ANZECC & ARMCANZ Interim Working Level for diuron is
also exceeded in the PioneewRi. The Pioneer River was the only site with a-RE¢ Index of

@NLoOX 2
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amé A-8010d Theestimatedconcentrations of the organophosphate insecticide chlorpyrifos

at inshore GBR sites in the Wet Tropics Region (Green, Fitzroy, Normanby & Dunk digtiands)
exceed the 99 % GBRMPA Guideline (0.5™hgathere monitoring occurred. Similarthe
ANZECC & ARMCA®RHideline forchlorpyrifosin freshwater wasexceeded in the Tully River

(99 and 95 %) in the Wet Tropics and in the Pioneer River (99 %) in the M&bkaynday
Region. Diazinon concentrations in the Tully River exceed both the 95 and 99 % species
protection freshwater ANZECC & ARMCANZ Guidefiese the concentrations of chlorpyrifos
estimated by passiveamplers are time integrativeit is likelythat acute (short duration)
exposures may be much higher.

Tablel The PSIHEq range(ng.l_'l) and Index Category of PSHEgMax with any exceedance of Guideline values for
these bcations indicated Sites which were only monitoreébr PSII herbicides are indicated by light grey shading.
Site PSHHEq \ Exceedance of Water Quality Guidebne
Range Index ‘ PSII herbicides Other Pesticides

Pixies Gardeh d. u
EE N v
\"
Green 8 u Chlorpyrifos
8 : v
8 Fitzroy Is u Chlorpyrifos
t \"
g Normanby Is u Chlorpyrifos
\"
b u Chlorpyrifos
Tully RiveP u M
Chlorpyrifos & Dazinon
£ Y
X
% U
>
m U
Outer Whitsunday U
. _§ Daydream Island; Inner Whitsunday’ u
% % Pioneer Bayinner Whitsunday’ u
c =
= § Sarina Inlef u
. . \" \"
Pioneer Rive? Atrazine& Diuron Chlorpyrifos
U

G KAOK -2018NBE RAAO02y(GAYydzZSR 2N yS¢ NBaLISOG.

1.4 Regional Results & Discussion

While equivalent concentrations provide a single reporting parametePf#herbicides with a
similar mode of action they may obscure differences in thetirsdaabundanceof individualPSlI
herbicides detected in different regionsurthermore limited ronitoring of more hydrophobic
chemicals is undertaken at relatively few sites and predominantly in the wet s¢@abte ). In
order to illustrate more complete exposurscenarios in these regionthe maximum
concerrations of individual PSII herbicidas all monitoringsites are provided in Figureghd

the maximum concentrations afther pesticides (herbicides, insecticides and fungicides) are
provided inFigure 3
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The least frequently detected PSII herbicides are ametryn and simazine. Ametryleteated
only at Cape Cleveland (0.10 ri§.LSarina Inlet (2.3 ng‘).and in the Tully (1.1 ng’.and
Pioneer Rivers (3.7 ng)in 20092010. Simazine waketected onlyat Magnetic Island (1.5 ng.L

1) and Cape Cleveland (0.36 rg).in the Burdekirregion and in the Tully (5.1 nif)land Pioneer
Rivers (22 ngl). The maximum concentrations of tebuthiuron are observed in the Burdekin
region (2.2¢ 4.7 ng.[}) and at North Keppel Island (14 n§.in the Fitzroy region which has the
highest maximm concentration in 2002010. The GBRMPA Guideline for tebuthiuron of 20

ng.L" is approached at this site.
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Figure2 Maximum concentrations of individual PSII herbicides at inshore reefs, nearshore waters and rivers in

20092010
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The PSII herbicide profiles in both the Tully River in the Wet Tropics and the Pioneer River in the

Mackay Whitsundays are remarkably similar with diuron > atrazine > hexazinonezirg >
ametryn. However the maximum concentrations of each individual PSII herbicide are imgher
the Pioneer Riveby factors of betveen 3 and 41Since diuron is the dominant contributor to
PSII HEq it is important to illustrate the ranges in the mara concentration of this herbicide
within these regions. Maximum diuron concentrations at inshore GBR sites ranged frgrh 3.6
ng.L", 6.7 ¢ 100 ng.l}, 27 ¢ 429 ng.I* and 6.4 ng.t in the Wet Tropics, Burdekin, Mackay
Whitsunday and Fitzroy (one sjtRegions respectivelyhe regional profiles indicate that diuron
has typicallyoccurredat the highest concentration at most sites in 268310. The exceptions
are Cape Cleveland in the Burdekin Region where the maximum atrazine concent&tiog.L

Y is higher than that of diuroi§6.7 ng.[}) and North Keppel Island in the Fitzroy Region where
both the maximum concentration of atrazir(8.4 ng.L}) and tebuthiuron (14 ng.L") are higher
than that of diuron(6.4 ng.[%). While the diuron concentratioat North Keppel Island is lower
than for either atrazine ottebuthiuron, this is the highest diuron concentration which has been
monitored at this location and has contributed significantly to the observed increase iRIE®II
Max at this location. Atrazen was frequentlythe dominant PSiherbicide at both Cape

Cleveland and Magnetic Island in the Burdekin Region which is indicative of the dominance of

atrazine in loads from rivers in this region. Maximum hexazinone concentrations in the Wet
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Tropics and iithe Mackay Whitsunday Regions are typically less than that of diuron but higher
than atrazine. In comparison, in the Burdekin and Fitzroy Regions hexazinone maximum
concentrations are typically less than those of atrazine or tebuthiufdre Sarina Inlesite in

the Mackay Whitsunday Regidras the highestoncentrationsfor inshore GBR sites fanost

PSII herbicides including ametryn (28.1"), atrazine (170ng.L"), diuron (429ng.L") and
hexazinone (91 ng) reflecting both is proximity to the cast and inputs from significant areas

of sugar cane production in this region.
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Figure3 Maximum concentrations of other herbicides, insecticides and fungicides at sites where PDMS sampling
occurred in 2002010
45 ¢ | yhdcatd sités which were discontinued or new in 2180

A broader range opesticides(Figure 2 were detected using PDMS sampling in the Tully River
than in the Pioneer River in 20@®10.Theorganophosphate insecticidesazinon(46-55 ng.L)

and prothiofos (0.192.0 ng.[}), the phenoxy herbiciddaloxyfop methyl(0.63 ng.L') and the
conazole fungicidespropiconazole(11-19 ng.[) and tebuconazole(13 ¢ 22 ng.[}) were
detected onlyin the Tully River. Chlorpyrifos was detected in both the Piof@e5¢ 0.69 ng.L

) and Tully(2.4 ¢ 12 ng.[*) Rivers but at a higher maximum concentration in the Tully River.
However, pendimethalin was detected at higher concentrations in the PioReer(0.36¢ 7.3
ng.L") than in the Tully Rive(0.85¢ 5.4 ng.L!) andthe organochlorineénsecticidedieldrin (0.87

¢ 2.9 ng.}) was detected onlyin the Pioneer River. Chlorpyrif@8.56 ¢ 0.72 ng.L}) was also
detected at all inshore GBR sites hetWet Tropics Regiomhere monitoringoccurred Apart
from the Riversthe dinitroaniline herbicidependimethalin (1.1 ngl) wasdetected onlyat
Normanby Island in the Wet Tropics Region of the GBR. Metolachlarhloracetanilide
herbicide,was not detected in either river in 2010 but was detected at Cape Cleveland (5.8
ng.L") in the Burdekin Region.

1.5 Discussion & Conclusions

PSII Herbicides wegresentat all inshore GBR sites except for Pixies Garden in the Cape York
Region.The conentrations of PSII herbicides are particularly elevated at inshore GBR sites in the
Mackay Whitsunday Regioithe time integrated concentrations estimated for individual PSII
herbicides using passive sampling techniques have not exceeded GBRMPA Guidelines
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individual chemicals at inshore GBR sites. However,risksto reef ecosystems as a whole
posed byexposure to mixtures of PSIl herbicides and the potential for synergistic effects with
concomitantchanges in other water quality parameters remairgkly uncharacterized.

PSHHE(Q concentrations didccasionallyreach known sulbethal effect levels (such as reduced
photosynthesis) for a number of marine species at inshGBRsites in the Wet Tropics,
Burdekin andMackay WhitsundayRegions in 2002010. The ecological significance of sub
lethal effects is uncertain. Scientific evidence to date indicates full recovery from the effects of a
reduction in photosynthesis when the organism is no longer expddeche uncertainty remains
regardinghow much expsure and for how long, and what, if any, long term effects might occur
as a consequence. However, as the effect reduces natural function the potential thaisis

will be detrimental to photosynthesising organisms aprksent an additional stressor on
ecosystems already facing a number of other pressures.

PSHherbicides are monitored at a greater range of sisl more frequentlyin the MMP than
relatively more hydrophobic chemicals such @ organophosphate insecticidehlorpyrifos.
Unlike the PSherbicides the concentration estimates for chlorpyrifosirmghore GBR sités

the Wet Tropicexceed the GBRMPA Guidelimeat least one monitoring periodrhis finding
indicates the importance of monitoring for a broademge of chemicalsuch aschlorpyrifos
which although present at lower concentrations than PSII herbiciclsalso have significantly
lower Guideline values
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2 INTRODUCTION

The Great Barrier Redlarine Park(GBRIP) off the coast & Queensland covers an area of approximately
344, 400 krh and was listed as aVorld HeritageArea in1981 The protetion of this nationally and
internationally treasured ecosystem aiwbnicnatural resource is a priority for both the Commonwealth and
Queensland State governments and the wider domestic and international commlmitycognition of this
immense valuex dedicated regulatory authority the Great Barrier Reef Marine Park Auti@BRMPAyas
established in 1978 manage theGreat BarrieReef Marine ParkGBRMB. Although this level of protection

and management has ensured that the inner and outer reefs of the GBR are less degraded in comparison to
coral reef ecosystems worldwid®andolfi et al. 2003nhany of the factorsvhich will influence the resilience

and hence preservation of these ecosystems for future generations have their origin beyond the boundaries
of the marine parkHughes et al. 2003; GBRMPA 2003&e degradation of these ecosystems ahdir
capacityto adapt tochange would be exacerbated bydecline in water quality

One of he dominant contributos to declining water quality within the GBR aegrestrial dischargederived
inputs ofelevatednutrients, sediments and agricultural chemicals from adjacentheaents (Furnas 2003;
Brodie et al.2008; Brodie and Waterhouse 2009; Packett et al. 2009; van Dam et al.. BXi@psive
monitoring of water bodies within these adjoining catchments has revealed a broad range of agalcultu
chemicals(herbicides and insecticideg} often elevat&l concentrationgMitchell et al. 2005; Lewis et al.
2007; Davis et al. 2008; Rohde et al. 2008; Bainbridge et al. 2088ketPet al. 2009)These catchment
contributions to the GBR lagoon may be exacerbated by flood plewneats(Devlin and Schaffelke 2009;
Brodie et al. 2010yith the extent of these plume bands exting out to 50 km(Devlin and Brodie 2005)
and100 km(Rohde et al. 2008jom the coast

There aredifferences in the relative riskstimated for differentNatural Resource Management Regions
which have beerboth significantly developed and that define the GBR catchment dwat Tropics,
Burdekin, Mackay Whitsunday Fitzroy and Burnett Mary)These risks may beelated to dominant
agricultural land use ithin these regions. Priority agricultural chemicadientified in all regions are
photosystem Il herbicideBrodie and Waterhouse 2009hich may be detected more frequently and at
relatively high concentrationfDavis et al. 2008; Lewis et al. 200B)ese herbiclesincluding te triazines
(i.e. atrazine, simdze, ametryn and prometryn) triazinone (hexazinone) dhe urea based (diuron and
tebuthiuron) ave a common mode of action inhibiting photosynthesis through the photosystem Il pathway
(BengtsorANash et al. 2005a)here exists the potentidbr these herbicides to impacgeagrasgHaynes et
al. 2000) mangrovegDuke et al. 2005 tropical benthic microalgagMagnusson et al. 201@nd corabk
(Jonesand Kerswell 2003; Jones et al. 2003; Jones 2005; Negri et al. 20@8ply synergistic effects
between sedimentation stress and trace levels of the RSbicide diuron on the photosynthetic activity and
recovery of crustose coralline algae have been demonstrétedrington et al. 2005)

Spnificantly these herbicides have bedatected in both rivers in adjoining catchments and at inshore reef
locationsin both dry and wet seasonssing passive sampling techniqu&haw and Mueller 2005; Shaw et
al. 2010)and have been tracedt extremely elevated concentratioms riverwater plumes froncatchments
(Davis et al. 2008p the GBR lagoonsing grab sampling techniquéRohde et al. 2008; Bainbridge et al.
2009a; Lewis et al. 2009; Devlin et al. 2010)s important to note that a flood plume sampled along the
same transect nine days apart in the Mackay Whitsunday Region (Pioneer River to Whitsunday Islands)
indicatesbiologically significant concentratiorfglaynes et al. 200@yhich decline by a factor of two within
this period(Lewis et al. 2009)The utility of passive samplers to detect a wider range of herbicides in rivers
discharging to the GBR and to identify the presence of a range ofticides such as chlorpyrifos and
diazinon in rivers and nearshore watgShaw et al. 2010has demonstrated their applicability tmore
completly identify the agricultural chemidsa to which these ecosystems apetentially exposed across
concentration rangespanning several orders of magnitudehese sampling techniqueffer cost effective
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monitoring tools which aregoarticularly suited tomonitoring both temporal and spatial variation ichronic
exposure irthe often remote locationgncountered on the GBfhaw and Mueller 2005}t is important to

note however that time integratedestimates derived using passive sampling technicaes acute(short
duration) exposure estimates will differ anaffer quite different risk assessment information within these
ecosystemslt is advisable to consider all availalodormation within specific regions rather than jusine
integrated estimates at a limited number of specific sites within these regions to more completely
characterize the risk.

The Reef Rescue Marine Monitoring Program (MMP) was established in 28685etss any improvement in

water quality in the Great Barrier Reef (GBR) and the status of key ecosystems. The MMP is a component of
the Paddock to Reef Integrated Monitoring, Modelling and Reporting Program, designed to evaluate and
report on progress toards the Reef Water Quality Protection Plan (Reef Plan) and Reef Rescue goals and
GFrNBSGad ¢KS GaAYYSRAFGSE 3FA21f 2F GKS wSST tfly Aa
GBR by 2013. Annual monitoring of inshore reef sites of thR @Bd several rivers discharging into
nearshore waters has been conducted by Entox since 2005. The principal objective of the monitoring
activities conducted by Entox as part of MMP Project 3.7.8 during the 2020 monitoring year it:

a5 S S tdeAnye§rated baseline concentrations of specific organic chemicals in water with the aim to
é@l fdZd GS t2y3 GSNY GNBYyRa Ay LISaG§AO0OARS 02y OSydNT .

Time integrated estimates of concentration in water are derived usingiypassampling techniquedhe
information from this monitoring will assist in overall assessment of inshore marine water quality, risk
assessment and the evaluation of remedial activities undertaken to improve water quality within the GBR
lagoon in order @ inform management of the GBR by the GBRM®#s component of the MMP encourages
community ownership of the Reef Rescue through direct participation of community groups, tourist
operators and agencies. Volunteers contribute to these monitogifigrts by receiving, deploying/retrieving

and returning the passive samplers to Entox for subsequent extraction and analysis. This active participation
of volunteers within theprogramis made possible by trainingy GBRMPA and/or Entox staff in Standard
OperatingProcedurego ensure the quality of the data obtained from these deployments.

Monitoring has been conducted at sites within five major Natural ResoMt@eagement RegionfCape

York, Wet Tropics, Burdekiklackay Whitsundayand Fitzroy)Monitoring of river systems was discontinued
within this project withn the current monitoring year (20092010) and is now undertaken more
comprehensively by the Department of Environment and Resource Management as a component of the
Paddock to Reef Programs a resuliof this pesticide and herbicide monitoring and other water quality
monitoring conducted as components of Reef Req@ral Reef Plandn annual Great Barrier Reef Water
Quality Report Card will be derived October 2010with the baseline reporting year baj the previous
monitoringyear(20082009)

To datethe most frequently detected and abundant agricultural chemicals detecteithshore reef sites
over the last fivesampling years include theSIl herbicides: diuronatrazine, hexazinonegnd tebuthiuron.

In the 20082009 baseline reporting year a-R$erbicide Equivalent Index was introduced which provides a
mode of action based integrative assessment of R&ibicide equivalent concentration. This equivalent
concentration incorporates bbt the relative poency and the relative abundancef individual PSII
herbicides within each sampling perigBengtsoANash et al. 2005a; Escher et al. 2006; Muller et al. 2008;
Shaw et al. 2009band is consistent with the use of diuron equivalencies to assess PSIl activity in
environmental samplesusing bioanalytical method¢$BengtsorNash et al. 2005b)The PSIHEQ Index
Categoriessubsequently refiad by GBRMPA for 20@®10 and presented within this reporprovide a
metric for reporting purposes across the GBRe reporting parameter for PSII herbicides in the GBR will be
the maximum PSIHEqconcentration within each monitoring year.
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3 METHODOLOGY

Time integrated concentrations in water for specific orgasfiemicalsare estimated using passive sampling
techniques.These samplers accumulate chemicals from water via passive diffidenpassive sampling
techniqueswhich are utilized in the MMP include:
1 SDBRPSEmporé" Disk(ED) basegassive samplerfor relatively hydrophilicorganic chemicals
with relatively low octanelvater partition coefficients(logkow) such asthe PSIl herbicides
(example: diuron)
1 Polydimethylsiloxane (PDMS) and Semipermeable Membrane De@B@4[¥) passive samplers
for organlcchemlcaISNhlch arerelatlvelymore hydropholic (hlgher log Kw) such as chlorpyrlfos
¢tKSas USOKY)\U sza I NE RSAONAROGSR Ay Y2NB RSGIAC AY
l 3adzNF yOSkvdzr f Ale /2y GNRf andSnipkedisdepdrsennediNd AIDRHIzNES &
RRRC 2010)

3.1 Target Chemicals & Limits of Reporting

The chemicals targeted for analysis in the different passive samahetdhe limits of reportingLOR)are
indicated inTable 2 This list of target chemicals was derived through consultatiith GBRMPA with the
criteria being:
1 Detected in recent studies
T Recognised as a potential risk
1 Analytical affordability and within the current analytical capabilities of Queensland Health Forensic
and Scientific ServicdQHFSS)
1 Likelihood ofaccumulation in one of the passive sampl@sist as neutral species in the
environment)
Empore disc sampler extractse analysed usinliquid chromatography mass spectrometdyQM$ run in
positive analysis mode. It should be noted that the analysibromacil was specifically requested from
2009-2010. Being run only in positive analysis mode excludes the detection of spwcifaphilicorganic
chemicals such as 2[3, MCPAmecoprop,and pgcloramwhich would only be detecteth negative analysis
mode. These chemicals may not however be particularly suited to sampling using this specific passive
sampler as speciation information compiled for all analytes targeted for aquatic analysis by QHFSS indicate
that these would be present predominantly as negaly charged specieBDMS and SPMD sampler extracts
are analysed using gas chromatography mass spectrometry (GGMIB).certain chemicals are specifically
targeted through the MMP, a broadsuite of chemicals are analysed for atitese are indicatechiTable 29
Appendix ALOR for other notarget chemicals quantified in the MMP are provided in Table 30 Appendix A.

The LOR for the LCMS and GCMS instrumental data produced for this report have been defined by
Queensland Health Forensic and ScientifiviSes laboratory as follows: The LORs are determined by adding

a very low level amount of analyte to a matrix and injecting imes into the analytical instrument. The
standard deviation of the resultant signals is obtained and a multiplication fat®® as applied to obtain

the LOR. A further criterion for the LOR is that the analyte value should exceed 3 times the mass detected in
the blank. Actual LOR for a given deployment may vary from those indicaleble 2.
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Table2. Specific organic chemicals specified under the MMP for analysis in different passive sampler extracts and the Limits of
Reporting (LOR) for these analytes

Organic compounds LOR (ng.

SPMD PDMS ED
Ametryn <10 <0.3
Atrazine <10 <0.3
Bifenthrin <1

Bromacil <0.3
Chlordane <0.1 <0.5

Chlorfenvinphos <2

Chlorpyrifos <0.03 <0.5
Desisopropylatrazine <25 <0.3
DDT <0.08 <0.5

Diazinon <5 <5

Dieldrin <0.2 <0.5

Diuron <25 <0.3
Endosulphan <1.9 <5

Fenamiphos <5

Fenvalerate <0.5

Fluometuron <30 <0.3
Hexachlorobenzene <0.09 <0.5

Heptachlor <0.07 <0.5

Hexazinone <25 <0.3
Lindane <0.5 <5

Metolachlor <10 <0.3
Oxadiazon <0.5

Prometryn <5 <0.3
Pendimethalin <0.4 <0.5
Phosphatetri-n-butyl <3

Propazine <10

Propiconazole <2

Propoxur <25

Prothiophos <0.09 <0.5

Simazine <30 <0.3
Tebuconazole <5

Tebuthiuron <25 <0.3
Trifluralin <0.5

3.2 Sampling Sites

Passive samplemsere routinely deployed atwelve currentinshore reef sitegFgure 4 in 20092010and
two inshore reef sitesand two river siteswhich were discontinued late i20092010. The current sites
include three new pesticide monitoring siteghich were incorporated into the MMP i20092010. These
were Green Island in the Wet Tropics Region &mter WhitsundayPioneer Baynner Whitsundayand
Sarina Inlet in the Mackay Whitsunday Region. The discontinued inshore reef sites included Pixies Garden in
the Cape Ydr Region andaydreamislandg Inner Whitsundayin the Mackay Whgunday Region. The two
river siteswhich were discontinueihcluded the Tully River in the Wet Tropics Region and the Pioneer River
in the Mackay Whitsunday RegioAs mentioned previously, these and other river sites will now be
monitored more comprehensivelthrough the Paddock to Reef Prograiites were discontinued for
budgetary reasons with the criteria used to exclude specific sites being:

1 Little data availahity

1 Problems with site organization

- Better sites available in the same regiwhile representing the same type of exposure
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Figure4 Locations of current inshore reef monitoring sites where time integrated sampling of pesticides was undertaken during
2009¢ 2010.
(sourced from Jane Waterhouse 0f@ Consulting)
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A brief monitoring history with respect to all of these sites (current and discontinued) is pranidedble 32
Appendix C.

3.3 Sampling Periods
The monitoring year for pesticide sampling is from May 2009 to April 2010. The2BQ@9monitoring year

isdvRSR Ayidi2 Aa5NEB ndé oal & HavmgE (@b 2h@So2@iSIDpperiodg 0 | Y
for reporting purposes. Within each dry period samplers are deployed for two months (maximum of three
periods) and within each wet period samplers are deptbyer one month (maximum of six monitoring
periods). The maximum number of samples which should be obtained from each location within each
monitoring year is nine. The sampling records for all sites in-2009 are illustrated iMable 33 Appendix

C.

3.4 Types of Sampling at each Location in Dry and Wet Periods

Thetypes of sampling conducted for all sites @meicatedg A ( K | in GiaBlélBviihadiscontinued sites
shaded grey.

Table3 The types of passive samplers deployed at each sampling site in either dry or w