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Terms and Acronyms

ABS

Absolute (positive) value

Adopted middle thread

The distance in kilometres, measured along the middle of a

distance watercourse, that a specific point (ihe watercourse) is from the
gl G§SNO2dz2NESQA Y2dziK

AIMS Australian Institute of Marine Science

AM Annual mediar{AM) or the mean ofa measured indicato

AMDI Australian Marine Debris Initiative

Basin An area of land where surface water runs istoaller channels,
creeks or rivers and discharges into a common point and may inclu
many subbasins or suizatchments. Also known as river basin or
catchment

Biodiversity The variability among living organisms from all sources. It includes
diversity within species and between species #reldiversity of
ecosystems

Biomass The total quantity or weight of organisms over a given area or volu

BoM Bureau oMeteorology

Chta ChlorophyHa: An indicator of overall phytoplankton biomass. It is
widely considered a useful proxy for measuring nutrient availability
and the productivity of a system.

Cl Confidence interval

CoVvIBk19 Coronavirus Diseast)1 in reference to the worldwide pandemic i
202052022

CTF Ceasdo-flow

cv Coefficient of variation

DDL Declareddownstreamlimit

DES Department of Environment and Science, Queensl@ndernment

DHW Degree Heating WeeK®HW) arean accumulated measurement of
sea surface temperature (SST) that assesses the instantaneous
bleaching heat stress during the prior-tek period. Significant core
bleaching usually occurs when the DHW value reachesveé€s. By
the time the DHW valuesaches 8 °@eeks, severe, widespread
bleaching and significant mortality are likeBource: Coral Reef
Watch, National Oceanic and Atmospheric Administration (CRW,
NOAA)

Diadromous Diadromous fish are truly migratory species whdsstinctive
characteristics include that they (i) migrate between freshwaters ar
the sea; (ii) the movement is usually obligatory; and (iii) migration
takes place at fixed seasons or life stages. There are three distinct
within the diadromous categorycatadromous, amphidromoyand
anadromous.

DIN Dissolvednorganicnitrogen

DO Dissolvedxygen

Ecosystem A dynamic complex of plant, animahd microorganism communities

! https://coralreefwatch.noaa.gov/product/50km/index.php
MackayWhitsundaylsaac 2021 Report Calktiethods Page5 of 105



and their nonliving environment interacting as a functional unit

Ecosystem health

0An ecological system is healthy and free fraiistress syndromeif

it is stable and sustainallethat is, if it is active and maintains its
organization and autonomy over time and is resilient to stress.
Ecosystem health is thus closely linked to the idea of sustainability
which is seen to be a comprehensive, multiscdynamic measure of
system resilience, organization, anidourd §Costanza, 1992)

EC

An enclosed coastal (EC) water body includes shallow, enclosed w
near an estuary mouth and extends seaward towards deeper, mor:
oceanic waters further out. The seaward -@it of an EC water bodg
definedby the Great Barrier Reef Marine Park Author(GBRMPA
(Great Barrier Reef Marine Park Authority), 2010)

eReefs

A Commonwealth Scientific and Industrial Research Organisation
(CSIRO) progm to collate data and new and integrated modellitogy
produce powerful visualisation, communicati@nd reporting tools
for the Great Barrier Reef

ESF

Empirical survivor function

Estuary

The aquatic environment at the interface betwefsashwater and
marine ecosystems.

Fish (as an index)

The fish community index, measured by two indicators (the numbe
indigenous and noimdigenous fish, respectively), is evaluated and
included in the ecosystem health assessment (coasters) for basins
Inclusion in the Report Card will contribute to an understanding of -
local fish communities.

Fish Barriers (as an indicator

Fish barriers relate to any manade barriers that prevent or delay
connectivity between key habitats, which has the potential to impas
migratory fish populations, decrease the diversity of freshwater fisk
communities, and reduce the condition of aquagimosystemgMoore,
2015a)

Flow (as an indicator)

Flow relates to the degree that the natural river flows have been
modified intherS3AA 2y Q& 4 GSNBIead ¢KAA
to its relevance to ecosysteand waterway health

FRP Filterablereactivephosphorus

FSS QLDHealth Forensic and Scientific Services Laboratory

GBR Great Barrier Reef

GBRCLMP Great Barrier Reef Catchment Loads Monitoring Program

GBRReport Card Great Barrier Reef Report Catdveloped under the Reef Water
Quiality Protection Plan (2013)

GBRMPA Great Barrier Reef Marine Park Authority

GV Guidelinevaluer Limits that are defined by experts in their respectiv
fields used to gauge the condition of an indicator/site. If grades/scc
do not meet guideline values, this signifies that changgsauting
ecosystem health have occurred at a level beyond naturally occurr
processes.

HEV High ecological value: the management intent (level of protection)-

achieve an effectively unmodified condition.

Impoundment (also

'y AYRAOIG2ZRIMBSN KYodRKS IWNE R,
freshwater basins in theegion. This index reports on the proportion
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impoundment length)

(%) of the linear length of the main river channel inundated at the F
Sumly Level of artificial kstream structuressuch as dams and weirs

Index Is generated by indicator categories (ewater quality made up of
nutrients, water clarity, chlorophyH, and pesticides)
Indicator A measure of one component of anvironmental dataset (e.g.

particulate nitrogen)

Indicator category

Is generated by one or more indicators (ermitrients made up of
particulate nitrogen and particulate phosphorus)

Inshore (as a reporting zone)

Areporting zone in the MackawhitsundaylsaacReport Cardhat
includesenclosed coastal, open coastahd midshelf waters.

In-stream habitat
modification (as an indicator)

This basin indicator category is made up of two indicatorsi@shers
and impoundment length

IQQM

Integrated water quantity and quality simulation modelised to
model predevelopment flow for the flow tool score calculations.

ISP Independent Science Panel established under the R&gér Quality
ProtectionPlan(now Reef 2050 Water Quality Improvement Plan)
who have independently reviewed the methodologies involved in tt
report card assessments

JCU James Cook University

LAT Lowest astronomical tide

LGA Local Government Area

LOR Limit of reporting

LTMP LongTerm Monitoring Program run by theAustralian Institute of

Marine Science (AIMS).

Macroalgae (cover)

An indicator used in part to assess coral hedifacroalgae is a
collective term used for seaweed and other benthic (attached to thi
bottom) marine algae that are generally visible to the naked eye.

MD

The management intent (level of protection) to achieve a moderate
disturbed (MD) condition.

MAG

Management Activity Group Components of a frameworksed to
calculate scores for urban water stewardship at the local governme
level.

Measure

A measured value that contributes to an indicator score for indicatc
that are comprised of multiple measurés.g., flow, estuary fish
barriers).

MERI

Monitoring, evaluation, reporting, and improvement within the
context of the Urban Water Stewardship Framework.

Mid-shelf (water body)

Mid-shelf water bodies begin 15 km from the enclosed coastal
boundary and exnd to 60 km in the Mackawhitsundaylsaac
Region(GBRMPA, 2010)

MMP

Great Barrier Red¥larine Monitoring Program. Thigqvides water
quality, coral, and seagraskta for the Central and Whitsunday
reporting zones in th&eport Card.

MoA

The mode of action is used to classify pesticides according to how
exert their effect on the target organism. The mode of action will be
defined by itsbiochemical effects.

MPA

Management Practice Adoption

MackayWhitsundaylsaac 2021 Report Calktiethods Page7 of 105



MWI MackayWhitsundaylsaac

n Sample size

NATA National Association of Testing Authorities

NB Negative binomial

NO Oxidisecdhitrogen (nitrate (NQ) and nitrite (NQ))

NQBP North Queensland Bulk Por@Gorporation Ltd

NRM Natural resource management organisation

OffshoreZone TheOffshoreZoneis a reporting zone in the Mack&yhitsundaylsaac

Report Cardhat includes mieshelf and offshore water bodies.

Offshore (water body)

Offshore water bodies begin 60 km from the enclosed coastal
boundary and extend to 280 km in the Mackathitsundaylsaac
Region(GBRMPA, ZM).

ocC

Open coastal (OC) water bodies are delineated by the seaward
boundary of enclosed coastal waters to a defined distance across
continental shelf. For the Mackag/hitsundaylsaadregion, open
coastal waters extend from enclosed coastal water$5 km
(GBRMPA, 2010)

Overall Score

The overall scores for each reporting zone used irRbport Cardire
generated by an index or an aggregation of indices

P2R

Paddock to Reef Integratédonitoring, Modelling and Reporting
Program

Palustrine Wetlands

Primarily vegetated nochannel environments of less than eight
hectares. Examples of palustrine wetlands include billabongs, swa
bogs, springs, etc.

Pesticides (as aimdicator)

Incorporating up to 22 herbicides and insecticides with different
modes of action. A list of the relevant chemical components is
provided inTable4.

Pesticide Risk Metric (PRM)

Refers to the methodology for estimation of ecological risk associa
with pesticide pollution.

Phys.chem The physicachemical indicator category that includes two indicator
dissolved oxygen (DO) ahdtbidity.

PN Particulatenitrogen

POISE Proportion ofindigenous (fish) species expected

PONI Proportion of norindigenous fish

Ports NQBFPort Authority

PP Particulatephosphorus

Preclearing Preclearing vegetation is defined as tliegetation or regional

ecosystenpresent before clearing. This generally equates to terms
4 dzOK 4va p W KQINBIXNPW IINBs€@vheletNEIder et al.,
2019)

Pre-development Flow

The pattern of waterflows, during the simulation period, using the
IQQM computer program as if there were dams or other water
infrastructure in the plan area and no water was taken under
authorisations in the plan aréa

2Queensland Government 2016. Water Plan (Wet Tropics) 2013. Water Act 2000.
https://www.legislation.gld.gov.au/viewpdf/2016-12-06/sl-20130282

MackayWhitsundaylsaac 2021 Report Cakdiethods
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PSII herbicides

Photosystem Il inhibiting herbicideantetryn, atrazine,diuron,
hexazinonetebuthiuron,bromacil,fluometuron, metribuzin,
prometryn, propazine simazine terbuthylazineterbutryn).

PSHHEQ Photosystem Il herbicide equivalent concentrations, derived using
relative potency factors for each individual PSII herbicide with resp
to a reference PSII herbicide, diur(@®allen et al., 2014)

QPSMP Queensland Ports Seagrass Moriitg Program

QLD Government

The Queensland Government includes several departments that
provide data sources and support for the report cartludingthe
Department of Environment and Sciences (includes management
the GBRCLMP), thieepartment of Regional Development,
Manufacturing and Water (includes management of water
monitoring), and the Department of Resources (includes managern
of Queensland &tial).

RAP In the context of freshwater flow river analysis package
RCA Reef Check Australia
RE Regionakcosystem

Resiliencqas an indicator)

A multivariate metric developed by the MMP to measure the capac
of seagrass to cope witttisturbances (Collier et al., 2021). The
resilience metric better accommodates differences in recovery
strategies between species in comparison to previous indicators.

RIMReP

Reef 2050 Integrated Monitoring and Reporting Program

Riparianextent (as an
indicator)

An indicator used in the assessments of both basin and estuarine
zones irReport Cardsreleased to date. This indicator uses mapping
resources to determine the extent of the vegetated interface betwe
land and waterways in theegion

SD Themanagement intent (level of protection) to achieve a slightly
disturbed (SD) condition.

Secchi Secchi depth (m) a measure of water claritgetermined as the depth
at which an opaque disc lowered into a water column is no longer
visible.

SF Scalingactor

SIP Southern Inshore Monitoring Program (Partnershipded)

SMD The management intent (level of protection) to achieve a slightly to

moderately disturbed condition.

Standardised condition score

The transformation of indicator scores into the MWI Report Card
scoring range of 0 to 100.

TSS Totalsuspendedsolids

TWG Technical Working Group for the Wet Tropics, Dry Tropics, and M\
regional report cards.

UNSW University of New South Wales

uQ University of Queensland

Waterway All freshwater, estuarine, and marine bodies of water, including stc

drains, channels, and other humamade structures in the MWI
Region.

Water quality guideline

For the purposes of waterway assessment, the term wetelity
guideline refers to the values for condition assessment of water

MackayWhitsundaylsaac 2021 Report Cakdiethods

Page9 of 105



quality, drawn from a range of sources, including water quality
objectives scheduled under thenvionmental Protection (Water)
Policy 2009and water quality guideline values obtained from the
Queensland Water Quality GuidelingsEHP, 2009)he GBRMPA
Guideline{GBRMPA, 201@)nd the ANZGANZG, 2018)

Water quality objective Water quality objective refers to values for condition assessment o

(WQO) water quality scheduled under thenvironmental Protection (Water)
Policy 2009

WWTP Wastewater Treatrant Plant

Executive Summary

The Mackaywhitsundaylsaac (MWI) Healthy Rivers to Reef Partnership (the Partnership) was
established in October 2014 with the primary focus of producing an annual report card on the health
2F 2dzNJ NB 3 A 2y oandasids bfSHedbetjién extendtlditBdinally from the Don River in
the north to the Carmila coast in the south.

The 2021 Report Card, reporting onthe 26@am FAY I yOAIl f &SIFNE A& GKS t|
OF NRX RSY2yaidNr GdAy3a iined toNiierstahding and 2aying 2oh tifedlocad 2 Y Y
environment. This commitment is matched outside of regional reporting boundaries, with the MWI

Report Card being one of five regional report cards released annually in the Great Barrier Reef (GBR)
region.

The 2021 Report Card contains data from a variety of condition assessments of our local waterways,
including freshwater, estuarine, and inshore and offshore marine environments. For each of these
waterway types, a series of environmentaldicators are repated, which are aggregated into
indicator categoriesand then intoindices

The purpose of this document is to provide the detailed methods of the 2021 MW!I Report Card,
including assessments of condition and state for regional waterways. This reporibéssdata
collection methods, development of scoring methods, and confidence associated with results.

i Freshwater Basins

Freshwater monitoring is conducted in five basins in the region, including the Don (Don River),
t NEASNLIAYS ot NP aSINLAE 2wiydI ND Sw ARAS/NEY yiSd2 f 2 Ol A 3
and Plane (Sandy and Plane Creeks) basins.

Monitoring within freshwater basins is grouped by water quality, habitat and hydrology, and fish
indices (Figure I). Within these indices, indicataegaries and indicators are updated either every
year (water quality), every three years (fish), or between one and four years depending on the
specific indicator (habitat and hydrology).

The water quality index includes sediment, nutrients, and pestic(@esticide Risk Metric (PRM)
based on 22 pesticides). The habitat and hydrology index includes riparian extent, wetland extent,
flow, and instream habitat modification. The fish index includes the Proportion of Indigenous
Species Expected (POISE) angétmn of Norrindigenous Fish (PONI) indicator categories (Figure

).

Data are sourced from a range dPartnershipfunded and previousexisting monitoring prjects,
including the Great Barrier ReeCatchment Loads Monitoring Program (GBRCLKKY barrig
monitoring (Catchment Solutions Pty Limited), Aquatic Ecosystem Health monitoepgrtment of

MackayWhitsundaylsaac 2021 Report Caktethods Pagel0of 105
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Environment and Science (DE@),well as Regional Ecosystem (RE) mapping data contributed by
DES and the Department of Resourdeatawas collectedby remote sensingautomated sampling
grab sampling, oiground field assessments, and vessel electrofishing surveys

e Wty
@ ent o
&2,
¢ %%
S %

Freshwater
Basin Grade 255 Impoundment length

Fish Barriergbarrier density, distance to*l
barrier, distance to %low pass barrier)

Figure I. Indicators (outer ring), indicator categories (middhing), and index/indices (inner ring) that
contribute to overall freshwater basin scores/grades. Where no indicator category is, lietedepresents
that the indicator/s (e.g.native fish) do/does not fit into any specific category below the index! lgxg, fish).
Note: TSS = total suspended solids, DIN = dissolved inorganic njtragdrFRP = filterable reactive
phosphorus.

ii. Estuaries
The MWI Report Card reports on eight estuaries within four basins:

Proserpine Basm Gregory River,

hQ/ 2yy SthtQ/.2ryayASt (St HelangBuayICkedks

Pioneer Basin Vines Creek

Plane Basin Sandy Creek, Plane Creek, Rocky Dam Creek, and Carmila Creek.

Monitoring within estuaries is grouped by water quality, habitat and hydrology, and fish indices
(Figure II). Within these indices, indicator categories, and indicators are updated either every year
(water quality) or between one and four years depending on the indicator (habitat and hydrology).
The fish index and flow indicator category are still @ndlevelopment and therefore are not
reported in the 2021 Report Card.

3Vines Creek is more indicative of the urban Mackay city area rather than the greater Pioneer Basin
MackayWhitsundaylsaac 2021 Report Calktiethods Pagell of 105




The water quality index includes physimdiemical, nutrients, and pesticides (PRM based on 22
pesticides) indicator categories. The habitat and hydrology index includes mangroveltamarsta
extent, riparian extent, flow, and fish barriers indicator categories (Figure II).

Dataare sourced from a range dPartnershipfunded and previouslgxisting monitoring prjects,

such as theRegional Estuary Monitoring Program (DES),Bhltuary Pesticide Monitoring Program

(the Partnership and Reef Catchments), fish barrier monitoring (Catchment Solutions), as well as RE
mapping data contributed by DES and the Department of Resaul2a was collected using
various techniques, includirmgmote sensinggrab sampling, and eground field assessments.

" Tenindicators (see Table 28)

Barrier Density

Distance to 1st low pass barrier

Distance to 1st barrier

Figure Il. Indicator's (outer ring), indicator categories (middle ringnd index/indices (inner ring) that
contribute to overall estuary scores/grades. Where no indicator category igl ligtes represents that the
indicator/s (e.g.riparian extent) dofloes not fit into any specific category below the index level (@apitat
and hydrology). Dark grey represents no data. Notbla = chlorophyHa concentration DO = dissolved
oxygen,DIN = dissolved inorgani@mogen, andFRP = filteaablereactive phosphorus

iii. Inshore and Offshore Marine

Reporting for the MWI marine environment is split into four inshore zones (the Northern,
Whitsunday, Central, and Southern Zones) and one offshare.2donitoring is conducted on coral,
water quality, and seagrass indices, with the fish index as an aspirational goal for future report cards
(Figure 111). All indicators within these indices are updated annually. The 2021 Report Card includes
an inshoreand urban litter metric, although this is sitsed and does not contribute to overall
zone scores.

In the inshore marine region, the water quality index includes water clarity, chloreptight-a),
nutrients, and pesticides (PRM based on up to 22 piglts) (Figure Ill). The seagrass index includes
indicators of area, abundance, species composition, biomass, and resilience. The coral index includes
indicators of species composition, community change (%), macroalgal cover, juvenile density, and

MackayWhitsundaylsaac 2021 Report Caktethods Pagel2 of 105




total cover (%) (Figure 1l). In the offshore zone, the coral index includes community change (%),
juvenile density, and total cover (%) (Figure 1l1).

Dataare sourced from a range of existing monitoring programs, such as the North Queensland Bulk
Ports Corporation Ltd (NQBP) environmental monitoring program, the GBR Marine Monitoring
Program (MMP), the Australian Institute of Marine Science (AIMS)-teomgMonitoring Program
(LTMP), as well as the Partnershipded Southern Inshore Monitoring Program (SIP) and citizen
science projects. Data was collected using various techniques, including remote sensing, boat,
helicopter or shorebased coral and seagrass sy, and irsitu turbidity loggers and pesticide
samplers.

ppund®*

OFFSHORE

MARINE

Figure Il Indicator/s (outer ring), indicator categories (middle ring), and index/indices (inner ring) that
contribute to overall inshore (A) and offshore (B) marine zone scores/grades. Whenelioator category is
listed, this represents that the indicator/s (e.g., juvenile densitg/doesnot fit into any category below the
index level (e.g., coral). Dark grey represents no data. Note: NOxidised nitrogen, PP = particulate
phosphorus, PN particulate nitrogen, TSS = total suspended solidsa ehthlorophyHa concentration,and

$. comp.= species composition.

iv. Scoring
Ordinal categories are used to describe scores for the condition of indicators, indicator categories,
indices, and theoverall basin/estuary/zone grade. This follows a {dént scoring systemtady
goodCA), YoodIB), ¥hoderatelC),\Poor(d D), and¥ery pookiE).

All indicators have specific scoring ranges and bandwidths, which correspond to theoifive
system Results for indicators that have differing scoring ranges and bandwidths are translated into a
common scoring range before aggregating. The common scoring range is based on that used by the
GBR Report Card (Table 1).

Tablel. Overall scoring rang@ssociated gradesnd colour codess per the GBR Report Card.

Scoring Range Condition Grade and Colour Code

81to 100
61 to <81
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Tablel. Overall scoring rang@associated gradesnd colour codeas per the GBR Report Card.

Scoring Range Condition Grade and Colour Code
41 to <61 C =Moderate
21to <41 D =Poor

0to <21 .~ E&Veypoor

1. Introduction

1.1. Purpose ofhis document

This document describes the methods used in the production of the Madkdisundaylsaac

(MWI) Healthy Rivers to Reef Partnership (the Partnership) 2021 Report Card. This includes the
indicator selection process, data collection methods, andring methods. Condition assessments

and scoring of the environmental indicators are divided by habitat and include freshwater basins,
estuaries, and marine environments (both inshore and offshore). Human dimensions, such as
cultural heritage and agritwral stewardship, are assessed alongside the environmental indicators,

Ff 6K2dzZAK FINB y20 AYyO2NLER N} GSR AyiG2 (GKS NBIAZ2YyQa

1.2.Background

The Partnershipwas established i©October 2014 with the primary focus of producing an annual
reportcardontheK S+ f 6K 2F GKS a2L wS3A2yQa ol GSNBI&asx Ay
and marine ecosystemg&igurel).

The 2021 Report Card includes corulitassessments of thel 83 A 2y Qa o GSNB I &8a SEi
eastern boundary of the Great Barrier Ré&BRMarine ParkHuman dimensions, such as cultural

heritage, urban and agricultural stewardship, and anthropogenic litter are also reported for the

region. A series of indicators, often broken into different indicator categories, are tesprbvide a

holistic assessment of the factors for each index.

Since the release of the Pilot Report Card in 2014, there has been significant review and refinement,
with new indices and indicators added as data gaps are identified. The release of our eighth report
card now includes seagrass scores for the Southern inshore zone for the first time, as well as an
updated methodology in our freshwater fish assessméBecton 3.1.3. Identifying and addressing
knowledge gaps is important to the Partnership, and these priorities and opportunities will be
revisited and formalised in a@gram design review scheduled to occur after the release of the 2021
Report CardFor more information on the MWI Report Card and Partnership, refer to the Wi

Report Card Program Design 2017 to 20Z2e indicator selection process and descriptions of the
environmental indicators ardescribed in furthedetailin the Program Design.

4 https://healthyriverstoreef.org.au/reporicard/programdesign/
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Figurel. TheMWI Healthy Rivers to Reef Partnership reporting region. Basins are shown in brown, while
marine zones are shown in blue.

1.3. Terminology

The Report Card assesses different ecosystem (environmental) indicators to repothe@mverall
condition of MWI waterways. Scores for indicators are aggregated depending on the aspect of the
environment they are assessing atypically follow three key themes: watequality, habitaf and

fish. Report card themes related to human dimensions (e.g., cultural heritage, urban water
stewardship, and litter) are presented at the site level rather than rolled up into the regional score.

In the Report Card, overalland indexgradeskcores are represented in the format of a coaster
(Figure?2). Presentation of the coasters caary, as different levels of categorisation arsed for

each different ecosystem type. Samples are taken to measure indicators (e.g., nitrogen
concentration) and are then aggregated into indicator categories (e.g., nutrients). Indicator
categories are aggregated into indices (e.g., water quality),ndmie then aggregated to generate a
final score.
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Figure2. Terminology used for defining the level of aggregation of indicators and how they are displayed in
coasters in the Report Card.

2. Data Collection Methods

We report on the condition of freshwater basins, estuaries, and inshore and offshore marine
environments across the MWI Region. Acriteesse ecosystems, a series of indices are assessed and
divided into indicator categories and indicators, with data collected across the rdgjguré3).
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Figure3. Sampling locations for water qualityesticidescoral and seagrass monitoring in theWl Region for the 202 Report CardBlue lines
in the marine environment delineate inshore and offshore marine zones.
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2.1. Freshwater Basins

Freshwater basins are assessed using three indices: fish, habitat and hydrology, and water quality
(Figured). Dueto differences in the time scales at which notable changes typically occur for each
indicator and/or logistical constraints, some are assessed annually, while otharpdated every

three or four yearsTablel. F). The freshwater basin zones reported in &V Report Card are the
52y > t NP2 &SNLI Y S and RlanhasiyisfEigured) ZThet bauddére Sdlthese zones are
defined as per the Queenslaf@LD) Governmeht

Figured. Indicator's (outer ring), indicator categories (middle ringid incex/indices (inner ring) that
contribute to overall freshwater basin scores/grades. Where no indicator category is tisiedepresents
that the indicator/s (e.g.native fish)do/doesnot fit into any specific category below the index level (digh).

Tablel. Frequencyof reporting for specific indicator categories and their update status for thel Baport Card.
Note: the reporting frequency is the same for each freshwater basin indicator within an indicator category.

Index Indicator Categories Frequency of Reporting Last Updated
Sediment Annually 2021
Water Quality Nutrients Annually 2021
Pesticides Annually 2021
In-stream habitat modification 4 Yearly 2019 Impoundment Length
Habitat and 2018 Fish Barriers
Hydrology Flow Annually 2021
Riparian ground cover 4 Yearly 2014(scores revised in 2016)
Freshwater wetlands 4 Yearly 2019
Fish Fish 3 Yearly 2018

*Due to methodology changes to riparian ground cover mapping (provided bRépartment of Environment and
Sciencg this indicator category has not been updated since 2@tli4 expected to be updated for the 20R2port
Card, pending finalisation of methodology refinements.

5 Department ofResources; previously the DepartmentNstural Resources, Mines and Energy
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2.1.1. Water Quality Index

The water quality index in freshwater basins comprises three different indicator categories and a
series of indicatorsHigure4; sediment (total suspended solids (TSS), nutrieditssolved inorganic
nitrogen (DIN), filterable reactive phosphorus (FRRY pesticides).JS was selected as an indicator
for sediment over turbidity (used for estuary and inshore marine environment) given the availability
of data and published guideline values for freshwater systéiesvham et al.2017)

Samples for all water quality indicators were collected concurrahttyugh the Great Barrier Reef
Catchment Loads Monitoring Program (GBRCLMP), led LtbeGovernmeftWater samples
were collected for analysis using manual grab sampliogrigues and automatic sampleiSES,
2018; Huggins et al., 2017)

Water quality condition scores in the 2DReport Card represent the period betwe#&t July 2@0
and 30" Juine 202L. Data were available fronsixend-of-system GBRCLMP sites within the MWI
Region Error! Reference source not found.

9 Don BasinDon River aBowen
1 Proserpine BasinProserpine River at Glen Isla

T hQ/ 2yySthiQ/ 2y Y WAGBSNI Fd GKS /NI @y tF NJ

Crossing
9 Pioneer BasinPioneer River at Dumbleton Pump Station
1 Plane BasinSandy Creek at Homebush and Plane Creek at Sucrogeh Weir

Highfrequency sampling (up to hourly) occurred during high flow evemtd monthly sampling was
undertaken during ambient (low or bagkw) conditions(Table2 and Table3). Unlike other water
guality parametersTable2), pesticide samples were only taken during a designatetheixh

period inthe wet seasonTable3).

5 Department of Environment and Science (DES)

7 Sites were first included in the 2018 Report Car6 & G A OA RS Y2y AG2NAYy 3 461 & RA
Crossing in the 2022021 monitoring period.
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Figure5. Sampling locations for freshwater water quality monitoring (including pesticides) iNYNeregion
for the 2021 Report Card. Data provided by the Catchment Loads Monitoring Program (CLMP) as part of the
Queensland Government.

¢t2 RS@OSt2LI Iy 20SNIftf &a02NB F2N) 6KS hQ/ 2yyStf
aggregated using weighted average. Weighting was determined using the relative proportion of
catchment area associated with each monitoring site.

The Don River is ephemeral in nature, characterised by episodic flow and periodic drying.
Consequently, monitoring activitg limited to periods where there is sufficient surface flow, usually
during or shortly after rainfall events. This is different to the other rivers reported in the MWI
Region, which are typically permanent in nature. As a result, the sampling size uséutriowater

quality scores in the Don Basin will vary depending on the prevailing hydrological conditions. Due to
a lack of surface flow in the Don Basin across much of the¢2d2fonitoring season, ambient
conditions were only captured from JanugApri 2021. The results obtained from a total of 38
ambient and event samples were used to derive an indicator score for DIN, FRP, afdbl&y. (

This is similar compared to the previous year in which there were only 35 samples recorded across
three months (FebruagApril 2020). However, in previous years, there has been -yeard
monitoring possible in the Don Basin, with at least one sample taken per month for 2019 and 41
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samples total for 2018. The result of this reduction in sample size in the¢2018nd 202621
monitoring periods make these results less temporally representatfviine ambient condition of
the basin.

Table2. Water quality monitoring within the MWI basins, whenelenotes the number of samples analysed dontaminants.

hQ/ 2yyEé hQl 2y

Don River Proserpine Pioneer Sandy Plane

vear  Month (n)* River () Coro{ssti’n;);)” fa?[(‘;‘vgn River )  Creek() Creek ()
July 1 1 1 1 1 1
August 1 1 1 1 1 1
2020 September 1 1 1 1 1 1
October 1 1 1 1 1 1
November 2 2 2 6 12 6
December 10 7 9 10 21 7
January 20 27 26 30 26 39 18
February 5 4 10 11 1 1 1
2021 March 11 8 4 7 10 14 9
April 2 1 1 1 2 2 2
May 1 1 1 1 1 1
June 1 1 1 1 6 1
TOTAL 38 58 56 66 61 100 49

*No samples were collected for the Don River between July and Dece2fBérdue to a lack of surface flow in the basin.

Similar to previous report cards, sediment and nutrient condition in the Proserpine Basin were not
reported for the 2021 Report Card. In the 2018 review of water quality datagaheentration of

TSS at this site was found to be confounded by tidally resuspended sedimentation and therefore not
fully representative of the freshwater environment. There was also a strong correlation between TSS
and the observed concentration of nutrits (DIN and FRP), suggesting nutrients are similarly
confounded at this site. To fill this data gap, the Partnership undertook a pilot monitoring project in
the 202@;21 monitoring period, using an upstream monitoring location that is largely outsidesof th
range of tidal influence. The pilot project sampled nutrients and suspended solids in the Proserpine
Basin on a monthly basis, and the results from the project are set to help inform future monitoring

of the basin. However, pesticides were still reporiedhe 2021 Report Card using data from the
original Proserpine Basin site. This site was considered to still provide a reasonable estimate of
pesticide pressures in the freshwater catchment. The pesticide risk score calculated from samples
takenabovet§ GARFf T 2yS g2dzd R y20 ySOS&aadl NAfe& LINBJARS
pesticide pressures, as it would likely miss some-laaskd inputs (see the 2018 Results Reffort

more information).

8 https://healthyriverstoreef.org.au/reportcard/report-card-download/
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Table 3. Water quality monitoring within the MWI basins, wheme denotes the number of samples analysed f
contaminants Grey highlighted cells represent where monitoring did not take place (e.g., outside of wet season) or wt
dataare available.

¢
v woth  mva TS (0 vre camenpat) P creae ST
(n) Crossing)* ) (n) (n)
July 1 1 1 1 1
August
2020 September 1 1 1 1 1
October
November 1 1 5 4 7
December 7 7 7 5 12
January 13 15 19 15 12 19
February 5 5 5 1 1 1
2021 March 7 6 9 6 13
April 2 1 1 2 2 2
May 1 1 1 1
June 1 1 1 1 4
TOTAL 26 40 43 43 34 61

*This site wasot sampled for the 20XP1 period.

t SAGAOARS Y2yAG2NRYy3a G GKS {aGFrFF2NRQa / NBS|T ai
2020cH N HM Y2YAU2NAY3 LISNA2R® ¢KSNBFT2NB: (KS LISaidacC
representative of basin condition than previous years.

Pesticide indicator scores for 2021 were developed G KS v [ 5 D2@&MRFnNgEY 6 Q& D.
Pesticide Risk Metric (PRM). The aim of this approach is to quantify the ecological risk associated
with exposure to a mixture of up to 22 pesticides (herbicides and insectic{@ag)e4) in any given
sample.From the 2019 Report Card onwards, the PRM aagiichas been applied to pesticides with

multiple modes of action (MoAS) to better represent pesticide risk{e4).

Table4. Pesticides included in Pesticide Risk Metric. Note,afigtesticideslisted were necessarily detected in evel
water sample.

Pesticide Mode of Action Pesticide Type
Chlorpyrifos Acetylcholine esterase (AChE) inhibitor

Fipronil Gammaaminobutyric acid (GABA) gated chloride channel blocl Insecticide
Imidacloprid Nicotinic receptor agonist

Haloxyfop Acetylcoenzyme A carboxylagdCCase) inhibitor

Imazapic Group 1 Acetolactate synthase (ALS) inhibitor

Metsulfgron—me.thyl Group 2-Acetolactate synthasg (-A.LS) inhibitor NonPSIl herbicides
Pendimethalin Microtubule synthesis inhibitor
Metolachlor Inhib of VLCFA
2,4D Auxin mimic (Phenoxgarboxylic aciduxins)
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Table4. Pesticides included in Pesticide Risk Metric. Note,afigtesticideslisted were necessarily detected in evel
water sample.

Pesticide Mode of Action Pesticide Type

MCPA Auxin mimic (Phenoxgarboxylic aciduxins)

Fluroxypyr Auxin mimic (Pyridinearboxylic aciduxins)

Triclopyr Auxin mimic (Pyridinearboxylic aciduxins)
Isoxaflutole 4-hydroxyphenylpyruvate dioxygenaseK#PD) inhibitor

Ametryn
Atrazine
Prometryn
Terbuthylazine
Tebuthiuron PSIlI inhibitor PSII herbicides
Simazine
Diuron
Hexazinone
Metribuzin

2.1.2. Habitat and Hydrology Index

Indicators used taeport on the habitat and hydrology index in freshwater basins are impoundment
length, fish barriers, riparian extent, wetland exteand flow. Impoundment length and fish barriers
are grouped together as the#tream habitat modification indicator categy.

2.1.2.1.In-stream Habitat Modification

Impoundment Length

CKAA AYRAOIFIG2NI) gl a aStSOGSR G2 RSaONMihe fgid2é Y dzO
comparedto artificiallyponded channel habitatvhich has relatively little diversity in terms of pié

(benthic light availability, oxygen availability), flow raéed natural wetting and drying cycleEhe
impoundmentlengthindicator s updated every four yeaend was last updated in the 2018 Report

Card As a result, impoundmem¢ngthscores preseted in the 202 Report Card represent repeated

data.

The impoundment length indicator reports on the proportion (%) of the linear length oftidah
streams, of order three or higher, that are inundated at the full supply level of artifici@tléam
structures, such as dams and weirs. This is compared to the reference condition of no artificial
impoundments (0%).

Impoundment locations and estimates of impounded lengths were derived from Q@h®
Government, including1:100,000 ordered drainage network, Gye Earth imagery, K Globe
spatial layers (Dams, Weirs and Barrages, Referable Dams and Resemdirgjcal knowledge,
including from regional hydrographic stafffhe proportion of impoundment length was calculated
as a percentage of the total linear length of the river channel.

Fish Barriers

The majority of freshwater fish species the MWI Region migrate between freshwater and
estuarine habitats at some stage during their life cy@oore, 2015b) Therefore, barriers that
prevent or delay connectivity between key habitats have the potential to impact migratory fish
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populations, decrease thdiversity of fish communities in freshwater and estuaries, and reduce the
condition of aquatic system®loore, 2015b)

¢tKS FTAAK oF NNASNI AYRSE Aa o6l &d48SR 2y IpgportioaafS&aayYSy
A0NBLFY fSy3adK 03 RIKIINBARMNG A8 yNRFSN NBIFY Sy3aidkK
barA SFdure®.hyf @ 06 NNA SiiIe 25ngb@iéticaR ordeng-20W | hX B Kti@hled {

stream orders 23 with low gradient Strahler stream order 3 with medium gradiémisk category
waterwayswere included in the analySigFigure6).! 2 ¢ aLJ aal oAt AGE&E 0 NNR
OF NNASNI GKIFG yS@SNEK1FION eveht piByead), alaiNER wejf with 2amihead

loss, a auseway >2 m high with pipe/culvert configuration <10a¥d/or bankfull stream width and

head loss >1 m.

For the freshwater basinall measurements were made upstream of tBeclared Downstream
Limit (DDL), defined as the lowstost freshwater reach of a stream as determinedthg QLD
Government. The DDL was selected because any potential barriers downstream of this point clearly
allow tidal movements and thus do not prevent connectivity with this interface.

To assess potential barriers to fish passage within the Mjion Geographic Information Systems

(GIS) software was utilised to prioritise the large number of anthropogenic barriers that prevent,

delay, 2 NJ 20 a0 NHzOG FAAK YAINI GA 2 ygrownd lakdatin ofl iti&ity NS I A 2 y
potential barriers was unertaken to determine the authenticity of barriers and collate important

barrier characteristic§Moore, 2015a)L Y G KS t NP2 & S NLJIA y&hd PlandiasigsyisiSf £ =t
barriers were assessed utilising known basithat were identified and assessedthe MWI Region

Freshwater Fish Barrier Prioritisatiogport (Moore, 2015a)

The fish barriers score is updated every four yeansst recently in2018;19. In the preceding

assesment (201415) of the DorBasin, fish barriers were provisionally assessed using the Burdekin

Dry Tropics Natural Resource Management Group Region Fish Passag@ SDadter et al., 2007)

Due to ecent improvements and availability of aerial imagery, a desktop study of potential barriers

in the DonBasin was undertaken to complement the existing d@iaspite this, insufficient data was
F@FAfFrotS G2 AYyF2N¥ (KS y2usingthis ntethbdZabreldskebd) G & ¢ 06 |
SELISNI 2LIAYAR2Y o1 & dzASR (2 | aasSaa (KS WLINER LR NIA
0 I NNA S NIn the gORFK104ssegsidnt ol the DaBasin, fish barriers were assessed based on

updated desktop investigation of potential barriers (using spatial imaging and local knowledge) and
subsequent field works.

9 Queensland waterways that fall within these twisk categories were determined by FisfiesQueenslangd
based orthe following criteriastream order, stream slope, flow regime, number of fish presend, fé&sh
swimming ability The combined analysis of these characteristics determined the classification, based on the
risk of impact from fish barriers on fish movement and fish communities.

0 Denotes a barrier with potential to ascend only during very fiighding flow.
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Figure6. Diagram of the three fish barrier indicators and how they are calculdtedthe purposes of the
diagram the declared downstream limit is equivalent to the upper tidal limit. The fish barriers indicator

category comprises three indicatardarrier density, percent of stream length to the first barrier, and percent

of stream length to the first impassable barrier. Each indicator is scored separatelythen the scores for
these three indicators are sumrdegogether to produce the overall score for the fish barriers index.

2.1.2.2 Flow

The flow indicator provides a score for each waterway, based on the modification of the flow regime
from an unmodified reference condition. A highly modified waterway with larggatiens from an
unregulated reference condition will score poorly, while a waterway with an unmodified flow regime
resulting in a flow regime similar to the reference condition will score well. Observed flovadata

assessed for deviations from the reference-pevelopment flow data (specific to each assessment

site and measured against rainfall for each reporting year) to create the flow metrics used for
scoring. (see Sectidarror! Reference source not foundbr further detail)

This is the fourth consecutive year of reporting flow scores. The flow tool is suited to basins where
sufficient flow monitoring data exists amehere there are no prolonged low or #tow scenarios.
Since 2019, flow scores have been reported for the Plane and Pioneer Basins, as there are sites with
operational stream gauging stations that provide daily flow data, and time series modelled pre
devebpment daily flows exist to provide the reference condition. The flow tool is scheduled to
undergo a review process for future report cards in collaboration with the TWG and aquatic ecology
experts to identify further refinements to the tool and methodscluding rainfall seasonality.

Observed daily flows (ML/day) were obtained from stream gauging stations managed by the QLD

Government! and reported via the QLD Government Water Monitoring Information Pontate(-
monitoring.information.qld.gov.ay/(Table5 and Figure7). Gaps in observed daily flow data were

WLI GOKSRQ dza Ay 3

(KS WAGSNI !ylfeaans

t Ol 3S

Catchment Hydrology at Monash University, Melboudedelled predevelopment time series

11 Department of Regional Development, Manufacturing and Water (DRDMW)
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(100+ years, date ranging typically from 182008) of daily flows (ML/day) were obtained from QLD
Government hydrologic models (Integrated Water Quantity and Quality Model (IQQM)), which were
developed for QLD basin ves resource plans. This model excludes storages and extractions.

Table 5. Flow assessment sites with QLD Governrilegauging stations used for the flow indicat
within each basin.

Basin Flow Assessment Site Gauging Station Number
Cattle Creek at Gargett 125004B
Blacks Creek at/hitefords 125005A

Pioneer Finch Hatton Creek at Gorge Road 125006A
Pioneer River at Mirani Weir TW 125007A
Pioneer River at Dumbleton Weir TW 125016A

Plane Sandy Creek at Homebush 126001A

N
v Dumbiétoh Weir 7N
® Finch Hatton Creek
Finch Hattonyg Mirani Dumbleton-RecksMackay
Cattle Creek Mirani Weir @ [ )
Upper Plane ower Plane
® Sarichs Sandy Creek Jj '
Upper Pioneer M » y £ CQ,
Blacks Creek
3
Indicator =
¥ Discharge
® Rainfall
: g
<
P
Belgamba
20 A
1 .
Kilometers

Figure7. Sampling locations fdtow monitoring in the MWI region for the 2021 Report Card. Flow rainfall data
provided by the Bureau of Meteorology (BoM) and the QLD SILO database. Flow discharge data provided by
the Queensland Department of Regional Development, Manufacturing and \((RDMW).
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The annual flow pattern in any given river will vary naturally with the prevailing rainfall conditions.
To account for differencem rainfall between yearscatchmenthistorical daily rainfall data (100+
years)was obtained from theQLDSILO prgram gttps://www.longpaddock.qgld.gov.au/sild/and

the Bureau of Meteorology /1) (http://www.bom.gov.au/) (Table6). The SILO rainfall record
covers the entire hydrological modelling period (182008) and continues to the end of the
reporting year for each report cafd@able6).

Table6. Rainfall site details used to present catchment rainfall for flow indicator sites.

Basin Site Station Name/Location Station Number Latitude  Longitude Elevation (m)
PB1S Mackay Alert 33303 -21.1397  149.1883 11.0
PB2S Dumbleton Rocks Alert 33300 -21.1439  149.0753 0.0
. PB3 P Mirani Post Office 33052 -21.1500  148.8667 50.0
PIONeer  pp4p  Finch Hatton Cook St 33026 -21.1436  148.6322 105.0
PB5S Sarichs Alert 33299 -21.2725  148.8203 47.8
PB6 GP Upper Pioneer catchment N/A -21.3000  148.6500 392.9
PB1P  Plane Creek Sugar Milll 33059 -21.4300  149.2200 16.0
PB2P  EtonSunwater 33134 -21.2700  148.9700 30.0
PB3P  Koumala Hatfields Road 33038 -21.6300  149.2400 30.0
Plane PB4P  Carmila Beach Road 33186 -21.9200  149.4400 23.0
PB5 P Orkabie West Hill 33095 -21.8000  149.3600 22.0
PB6 P Belgamba 33188 -22.0300  149.4900 30.0
PB7 GP Upper Plane Catchment N/A -21.2000  148.9000 51.7
PB8 GP Lower Plane Catchment N/A -21.2000  149.1500 7.5

Note: Sites are either station (S), grid point (GP) or point (P) locations.

Historical daily rainfall data were averaged from all rainfall sites within a basin and were used to
define years within rainfall types using quartiles as follows:

Drought Annual rainfal#@5" percentile year
Dry: 25" percentile year < Annual rainfak50" percentile
Average:50" percentile year < Annual rainfally5" percentile year

Wet: Annual rainfall > 75percentile year

C2NJ I 3IAGSYy olaAiysr SIFOK &SIFEN 2F (KSe KSRNZ!If2 IADQO
the flow measures used to produce the indicator scores each have a reference distribution for each
rainfall type at each flow assessment site. Generation of rainfall types and determining rainfall type

of the reporting year was conducted ngithe flow indicator too(StewartKoster et al., 2018)

2.1.2.3Riparian Extent

The assessment of riparian extent follows the same methodology used for the GBR ReporhiSard
methodology first defines riparian areas using topographic drainage data and riverine wetlands
derived from the 200®QLDWetland Mapping Programme data. The present extent of riparian forest
is defined by those areas with a foliage projective coveat déast 11%Folkers et al., 2014jsing

the 2013 Landsat foliage projective cover data. This is tempared against the prdevelopment
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extent of riparian foresRegional Ecosystem (RE) mapping dladsed orREmapping version pto
estimate the amount of riparian forest remaining in the five basin areas. The method assumes that
the pre-clearing ripain forestREsvere 100% forested.

The riparian extent indicator is updated in broad accordance with mapping updates produced by the
QLD GovernmerRemote Sensing CenfreConsequently, the update period is approximately four
years. To date he riparian extent scores reported in preceding report cards have been developed
based on data collected in the previous assessment, which occurred iq2D13ores for this

indicator were due to be updated for the 2018 Report Card. However, the data colissidoiect

to considerable chang® improve the resolution and accuracy of vegetation mappikga result,
updated mapping methodology for this indior is currently under review and will not be released

until after the 202 Report Card.

2.1.2.4. Wetland Extent

The assessment of wetland extent uses similar methods to those employed in the GBR Report Card
however, aly palustrine systems are reported for the MWR8port Card

Palustrine systems were defined as wetlands with more than 30% emergent vegetation cover or less
than 8 ha Wetland extem is defined as the aerial extent of a wetland. The condition of wetland
extent was determined through a comparisontbg current extent against prelearing extent of
vegetated freshwater swamp (palustrine) systems using @édRE mapping versioh. The RE
mapping is derived by delineating petearingResusing multiple lies of evidence, including stereo
aerial photography, geology and soils mapping, historical survey recamts field survey
information.

A combination of automated and manual interpretation of imagsrysed to delineatehe change

in wetland extent dueo the clearing of vegetation, destruction of water bodies from draining or
earthworks, or the creation of new water bodies through dam or weir construction. Changes in
wetland extent due to seasonal wetting and drying are not recorded as wetland losgnoMNatural
wetlands are distinguished from hydrologically modified wetlands, filgnanmade inputssuch as
levees or bunds) within this analysis, and artificial or highly modified wetlands are not reported
(Australian and Queensland Gouments, 2018)

The wetland extent indicator is updated every four yeansl was last updated in the 2019 Report
Card(201718 mapping) Due to refinements such &sror correctionand remapping to a finer scale
compared to the previous 20%34 assessent, scores are not directly comparable between years.
To rectify this, wetland extent scores were batculated for the 2013 assessment usitg
updated mappindsee the 2020 Results RegdriThe 2021 Report Card scores are therefore directly
comparable only to the baekalculated scores, with results represented in Report Cards prior to
2019 all superseded.

2.1.3. Fish Index

The fishcommunity index is based on the condition of native and pest figth field monitoring
surveys, data collectigrand analysis conducteloly the QLD Governmeéhin each basin in the MWI
Region.The indicators for fish community condition in freshwater basins are assessed by comparing
observed data to modelled datnd include:
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Proportion of Indigenous SpecieExpected (POISE)

The number ofnaturally occurring native Australian fish species caught as a proportion to the
number predicted to occur at the site (in a single sample, using a standardised method) by a
guantitative statistical model

Proportion of NonindigenousFish (FONI)
The number of nofAustralian and translocated native Australian fish caughpressed as a

proportion of the total fish catch at the sit&ubindices include:
1 Proportion of Alien Fish:The number of nofAustralian fish caughtexpressed as a
proportion of the total fish catch at the site
9 Proportion Translocated FishThe number of translocated native Australian fish caught
expressed as a proportion of the total fish catch at the.site

Fish survey sites were randomly selected usBaneralised Randoffiessellation Stratified (GRTS)
methods, weighted by stream order. An ordered list of sites was generated and reviewed to identify
limitations to samplingincludingdensevegetation which may restrict access and safety risks (e.g.
presence of crocodiles). If a site was rejected on this basis, the next listed sitasedsThe most
recent ish surveys were conductefom September to October 202Qyredominantly using
backpack electrofishing techniqueBoat-mounted electrofishing techgues were used to assess
sites unsuitable for wading (e,gleeper water).
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2.2.Estuaries

The eight estuaries reportesh in the MWI Report Card are associated with the Gregory River,

hQ/ 2yyStft wWAGBSNE {G | St Sy ak adzNNlregk, RobksSain&imek+ A y S a
and Carmila CreglFigure3). Indicator categories and indicators within two indices, habitat and

hydrology and watequality, are reported annually or on foyear cyclesKigure8, Table7).

=k Ten indicators (see Table 28)

Barrier Density

Distance to 1st low pass barrier

Distance to 1st barrier

Figure8. Indicators (outer ring), indicator categories (middle rirag)d indices (inner ring) that contribute to
overall estuary scores/grades. Where no indicator category is |igtedrepresents that the indicator/s (e,g.
riparian extent) dodloes not fit into any specific category below the index level (dapitat & hydrology).
Dark grey represents no data.

2.2.1. Water Quality Index

Theindicator categoriesised to report on the wadr quality index in estuarieaclude Nutrients (DIN
and FRP), Physieztiemical or Physhem (turbidity and dissolved oxygen (DO)), Pesticides (Pesticide
risk metric (PRM)), and Chlorophgl{Chta). (Figure8):

While chia concentration is considered a useful proxy for nutrient availability, it was not grouped
into the nutrients category, given its linkages to measures of turbidity; instead, it $$dsvad as an
indicator in itself as a representative of the productivity of a system.

Table7. Indicator categories (outer ring) and indices (inner ring) that contribute to overall basin scores, freq
of reporting and update status for the 202Report Card.

Index Indicator Categories Frequency of Reporting Last Updated
Phygchem Annually 2021
. Nutrients Annually 2021
Water Quality ChlorophyHa Annually 2021
Pesticides Annually 2021
Flow
. Riparian Vegetation 4 Yearly 2019
Habitat andHydrology Mangrove andsaltmarsh 4 Yearly 2019
FishBarriers 4 Yearly 2019
Fish
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2.2.1.1.Indicator Category Details (Nutrients,-@8hPhyschem, and Pesticides)

Water quality data used to report the condition of the eight estuaness obtained through the
Estuary Monitoring Program led lige QLD Governmehtwith supplementary data added through
the GBRCLMP and a Partnersleigh Estuary Pesticide Monitoring Prografhe Estuary Monitoring
Program commenced in 2014 and is conducted once per monbeiateenone and three sites in
eachestuay (Table8). Sampling sites are located at varying distances upstream of the mouth of
eachestuary Table8 and Error! Reference source not found.The dstance of sampling sites are r
eported asthe adopted middle thread distanéé Hereafter, monitoring sites associated with this
LINEANI Y gAff 0 NANESMNINNBRI Siazd & WYAR

To increase the temporal representati of pesticide datathe supplemetary monitoring program
(Partnershipled Estuary Pesticide Monitoring Programvas established and funded by the
Partnership inNovember 2018 Monitoring was conducted twice per month from a single site in
each estuary. Stes were selected based on theproximity to existing midiver sites, site
accessibility and safety risks. Hereafter, monitoring sites associated with this program will be
NB ¥ SNNB R-0it & SIRZséeilS Ré@ults RepdrtThe result of this program is increased
confidence in estuary pesticide scores for the Report Card.

Giventhe Murray and St Helens Creeks amported as one estuarySt Helens/Murray Creek

estuary) the inclusion of sites upstream of both creekeollectively results in a greater
representation for this large arga C 2 NJ { K BivehafuArg ofily, Pdsticide and nutrients data

were reportedusing the freshwater basin GBRCLMP water quality monitoring(Eitele8). As a

NEBadz G SaiddzZ NBE LISadAOARS Y2yAl(Rwday @idrivedor y2i 02
corresponding landbased site§ | YR Saldzr NB Y2y AUG2NRY3d hQ/ 2yyStf
oxygen and ch indicators

Table8. Estuaries monitored for water quality, the location of sampling sites upstream of the estuary mot
NBLI2NISR | a WYA RRIhGnber 6 MmdnthlR saiRples (in)-foy €éadh@hdicadanitoring data
for Murray Creek and St Helens Creek are coebito produce onescore.

o . Sites (km from Nutrients Phys,chem Chla
Monitoring Sites estuary mouth) ) ") ")
Gregory River 3.6 13 12 13

gory 8.4 12 12 12
7.5 0 12 0

St Helens Creek 8.9 12 12 12
10.0 0 12 0

Murray Creek 12.5 12 12 12
16.5 12 12 12

Vines Creek 2.0 12 12 12
4.5 12 12 12

Sandy Creek 135 12 12 12
6.0 12 12 12

Plane Creek 9.0 12 12 12
8.9 11 11 11

Rocky Dam Creek 12.9 11 11 11
Carmila Creek 2.9 12 12 12

2 Denotes the distance in kilometres, measured along the middle of a watercourse that a specific point in the
watercourse is from the mouth or junction from the main watercourse. Australian Bureau of Meteorology.
Australian Water Information Directoriitp://www.bom.gov.au/water/awid/id-771.shtml
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Data samples collected betweets' July 2020 and 30" June2021 were used to calculate water

guality condition scores for estuaries in the 2QReport CardPesticidemonitoring routinely occurs

across the wet season for a period of six mor(ffable9). This contrastso the monitoring program

for water quality where ambient sampling activity occurs once per month for the duration of the
monitoring year.Sampling was conducted on the ebb of neap tidasen possibleéo minimise the

effect of tidal variatiorand ensure that conditions at monitoring events were @arable All water

quality samples were collected, stored, and transported in accordance wit@QtD 2 S NY YSy (1 Qa
Monitoring and Sampling ManuéDES, 2018)

Laboratory analyses for ehland nutrients were conducted ihouse at theQLD Governmeft
Science Division Chemistry Centre (Ecoscience Precinct, Dutton (Hddk, The laboratory is
accredited by the National Association of Testing Authorities (NATA) for the chemical and physical
analysis of water and soil,dluding for the assessment of ehland dissolved nutrients. This is to
ensure compliance with relevant international and Australian standards and competency in
providing consistent quality of resultés done for freshwater basing) derive DIN from estary

data, oxidised nitrogen (@) is summed with ammoniaitrogen

To maintain consistency in the quality of results, pesticide samples across the ambient and
supplementary monitoring program were both submitted to t¢.DHealth Forensic and Scientific
Sevices Laboratory (FSS) for analysis. This laboratory is also accredited by NATA for the chemical
and physical analysis of water, including for the assessment of toxjcaiats as pesticides.

Table9. Water qualitymonitoring for pesticides within the MWI estuaries. Where no monitoring data was available, ce
have been highlighted in grey.

T P
. 2 3 o ;
g 5 3 x 3 3 ¢ 5
Year Month o g 9 S o = o @ O
= = @ > o (i O a o
> O g e 2 g " E
o g po = k= 5 ks 8 I
o n = > n o @ O
July 1
August
September 1
2020 October 1 1 1 1 1 1 1
November 4 1 1 2 2 2 2 2 2
December 1 7 3 3 3 3 3 2 3
January 3 19 3 3 3 3 3 3 3
February 2 5 2 2 2 2 2 3 2
March 4 6 5 4 5 5 5 4 5
2021 April 3 1 5 4 3 3 3 3 3
May 1 1 2 1
June 1
TOTAL 18 43 22 20 19 19 19 18 19

*Pesticide datgland nutrientsh Y G KS hQ/ 2yyStf wAGBSNI SaddzZ NB I NB R Sathdr hénkhe T
mid-rover site referencedh Table8. Changes in sample numbers across years for this site are due to the nature of event sampling.
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Figure9. Sample locations for estuary water quality and pesticides monitdanthe MWI region for the 2021
Report Card. Water quality data provided by the QLD Department of Science (DES); pesticide data provided by
a Partneshipfunded initiative and CLMP.

2.2.2. Habitat and Hydrology Index

Indicators used to report on the habitat and hydrology index in estuasiesriparian extent,
mangrove/saltmarsh extent, and fish barrierBhere was notsufficient information available to
report on the condition of flow within estuaries.

2.2.2.1 Riparian Extent

The assessment of riparian vegetation extent in the estuarine environment was conducted by
reviewing the proportion of riparian area that had been cleared of natural vegetation. The riparian
area was determined to be any vegetation withi® metres (m)of the bank of the estuarine
environment. The area assessed was from the estuary mouth, upstream to the tidal limit. The tidal
limit was determinedbased on vegetation species distribution obsehie situ and expert opinion
relating to these speciesThe actual spatial area assessed along the length of each estuary was
recorded so that the same spatial layer for each assessment could be used in subsequent
assessmentsallowing forthe compaisonof report cards over time. The data preparedthg QLD
Government were obtained through Google Earth and Dl S NB | NRE(\d=¢i6h8) mapping.
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