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Executive Summary
Context

The 2015 Gladstone Harbour Report Card reports on the Environmental hedithzohes in and
around Gladstone Harbour, and the ovemtlvironmental,social, cultural andeconomic health of

the harbour.This report card covers the period 1 July 2014 to 30 June 2015. Indicators were scored
on a scale fron®.00 to 1.0Q and then graded according to tiseheme shown in Figure 1.

Very good(0.85 ¢ 1.00)
Good(0.65¢ 0.84)
Satisfactory(0.50 ¢ 0.64)

Poor(0.25 ¢ 0.49)

Very poor(0.00¢ 0.24)

Figure 1 Grading scheme used to convert scores to gradéiser2015Gladstone Harbour Report
Card.

Overallcomponent scores

The overall component scores for the 2015 report card wBneironmental 0.59 (Cfocial 0.64 (C),
Qultural 0.65 (B) an@iconomic 0.77 (B(Figure 2).

1

0.8

Environment
Social
Cultural
Economic

Figure 2: Overall scores for each of the four components of Gladstone Harbour health in the 2014
2015 year.
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Environmentalhealth

For theEnvironmentalcomponent water and sedimengjuality received a score ofd (A), habitats
0.30 (D) and connectivity 0.61 (C).

Water and sedimenguality

For thewater and sediment qualitcomponent water quality received a score of8Q. (B) and
sediment quality a score of BYA).

Water quality

Water quality was relatively uniform across the harbour with all zanaeeptBoat Creek receiving
good overall scores (Table M}hile nutrients (nitrogernand phosphorus) received satisfactoty
very poor scores, dissolved metals (aluminium, copper, ,leadnganese, nickednd zinc) and
physicochemicahdicators (pH, turbidity) generally received good to very good scores (Taflkel).
reasors for nutrient levels generally exceeidg guidelines are unclear and require further
investigation. Five measured water quality can be compared between 2014 and 2015: scores for
turbidity, nitrogen, phosphorus and aluminium improvedhereashe score for copper declined.

Table 1 Water quality indicator scores for Gladstone Harbour zondls€r2014-15.

Water quality Physicochemica Nutrients Dissolved Overall
metals

. The Narrows 0.81 0.82

. Graham Creek

. Western Basin

. Boat Creek

. Inner Harbour

. CalliopeEstuary

. Auckland Inlet

. Mid Harbour

. South Trees Inlet
10. Boyne Estuary
11. Outer Harbour
12. Colosseum Inlet
13. Rodds Bay

OO N[OOI |WIN(F
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Sedimenguality

Sediment quality scores were uniformly very good across all zones of Gladstone Harbour due to low
levels of metals (cadmium, copper, lead, nickel and zinc) andgotgtyclic aromatic hydrocarbons
(TotalPAHS) (Table 2).

Table 2:Sediment quality indicator scores for Gladstone Harbour zones in2814

Sediment gality Metals and Total PAH Overall
metalloids

. The Narrows

. Graham Creek

. Western Basin

. Boat Creek

. Inner Harbour

. Calliope Estuary

. Auckland Inlet

. Mid Harbour

OO | N|OO|O|~|W[IN|PF

. South Trees Inlet

10. BoyneEstuary

11. Outer Harbour

12. Colosseum Inlet

13. Rodds Bay

Habitats

The overall score for habitats was poor (0.30, D), with seagrass having a poor score of 0.43 (D) and
coral a very pooscore of 0.8 (E).Flooding in 2011 and 2013 reduced the salinity of harbour waters,

and increased turbidity and nutrient loads; these conditions would have had adverse impacts on the
KFENb2dzZNDa aSlF3INFraa FyR 02 NI f étentto which thoseRahdfothdr Odzt (i
factors contributed to the poor habitat condition in the harbour.

Seagrass

Three seagrass stibdicators: biomass, area and species composition were assessed in six reporting
zones.Unlike other indicators in the report ady the scores for seagrass meadows were based on
the lowest score for those sdhdicators rather than the average score. This was because if any one
of those three subndicators was in a poor condition, thdrrespective ofthe other two sub
indicators sores, the overall health of the seagrass meadow was still poor.

Three zones received satisfactory scores: Western Basin (0.51), Mid Harb@&)raf@d5SSouth Trees
Inlet (0.52) Two zones, Inner Harbour (0.41) and Rodds Bay (0.45), received poor scomtand
zone TheNarrows (0.15), received a very poor score (Tabl&Bg¢se poor scores mainly resadt
from low scores folbiomass and meadow area.

/\ Gladstone Healthy
’/Harbour Partnership



Table 3 Scores for seagrass indicators (biomass, area and species comppsinohpverall
meadow, zone and harbour scarfor the 201415 reporting year.

. Species Overall Overall
Zone Meadow Biomass Area o meadow
composition SCore score
1. The Narrows 21 0.74 0.62
4 0.8 0.8
5 0.53 0.66
3. Western Basin 6 0.67 0.83 0.67 0.67 051
7 0.53 0.68 00 0.53
8 0.66 0.60
52-57 0.67 0.94 0.88 0.67
5. Inner Harbour 58 0.96 0.75
8. Mid Harbour 43 0.58 0.69 0.8 0.58 0.56
48 0.58 0.54 0.61 0.54
9. South Trees Inlet 60 0.52 0.96 00 0.52 0.52
94 0.9 0.84
13. Rodds Bay 96 0.71 0.56
104 0.55 0.96 0.68 0.55
Harbourscore
Corals

Three coral sulindicators coral cover, macroalgal cover and density of juvenile cprakre
assessed at four reefs in the Mid Harbour and two reefs in the Outer Harbour (TaBtehjhe Mid
Harbour and Outer Harbour zones received very poor sdoresoral health 00.23 (E) and 0.13 (E)
respectively This waslue to very low coral covevery high macroalgal cover atite low densit of
juvenile corals at most reefs.

Table 4:Coral indicator scores for the two surveyed harbour zoesl overall zone and harbour
scores.

Zone Coralcover Macroalgal over | Juveniledensity | Overall score

8. Mid Harbour

11. Outer Harbour

Harbour score

Connectivity

The overall connectivity score in the 2@1% reporting year was 0.61 (O)his score was derived
from modelled data for three connectivitindicators: flushing ratewater exchange through the
harbour), contaminant connectivitypétential movement of contaminantérom dischargepointsto
other zonesof the harbour) and ecological connectivitpotential for larvae to movebetween
spawning andnursery habitats within the harbour). Flushing rate and contaminant connectivity
received similar scores, flushing rate 0.77 (B) and contaminant connectiui®$ (B),whereas
ecological connectivity receivedpoor score of @9 (D) [Tableb).

Xi

/.’\Glodstone Healthy

Harbour Partnership



Table 5:Connectivity scores for each zone and harbaide averages for 20145.

Zone Flushing Rate Ecological Contaminant Average
connectivity connectivity connectivity

1. The Narrows 0.65
2. Graham Creek 0.61
3. Western Basin 0.68
4. Boat Creek Not modelled owing to insufficient model resolution

5. Inner Harbour 0.78 0.64
6. Calliope Estuary 0.73

7. Auckland Inlet Not modelled owing to insufficient model resolution

8. MidHarbour 0.57
9. South Trees Inlet 0.57
10. Boyne Estuary 0.56
11. Outer Harbour 0.62
12. Colosseum Inlet 0.71
13. Rodds Bay 0.69
Harbour sore 0.61

Rainfall contributed to lowethan-average ecological connectivignd increased flushing rate
However, it is not a simple relationship and factors such as the timing of rainfall events relative to
tidal cycles and wind patterns may have also playede rol

Xii
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Socialhealth

The overalbocial score in the 20145 reporting yeanf 0.64 (C)is higher thanthe score of 0.58 (C)
in the 2014 Pilot Report Café&ladstone Healthy Harbour Partnership, 20I4jis score was based
on three indicators ofsocial health: harbourusability (0.75, B), harbour access (0.62, end
liveability/wellbeing (0.64, Cy{gure3).

Theharbour usability scoref 0.75 (B) was higher than the score for this indicator in the 2014 Pilot
Report Card of 0.60 (C) duefewer reported oil spills and Maritim&afety Queensland chaing its
reporting protocols for shipping incidents to meet Commonwealth rather than diased
legislation.Theharbour access score of @ §C) was similar to the score of 0.61 (C) that this indicator
received in the 2014 Pilot Report Cawhereasthe liveability and wellbeing score of@d.(C) was

the same as in 2014.

Social health

0.8

0.6

Score

0.4

0.2

Harbour usability Harbour access Liveability/Wellbeing

Figure 3: Scoresdr eachof the three indicators of theaialhealth of Gladstone Harbour in the
201415 year.
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Culturalhealth

Two indicator groups focultural health were identified in the GHHP vision, sense of placel
Indigenous cultural heritageOnly sense of placds included in the2015 report cardas the
Indigenous cultural heritage indicator is still under development.

The overall grade fosense of placavas a B (0.65). This grade was based on responses to six
measures in @omputer-AssistedTelephone Interview (CATI) surveyThese measures and scores
were: distinctiveness (0.55), continuity (0.57), ssdfeem (0.72), sekfficacy (0.56), attitudes to the
harbour (0.80) and values of the harbour (0.64) (Figure 4).

Sense of place

0.8

0.6

Score

0.4

0.2

Distinctiveness
Continuity
Self-esteem
Self-efficacy
Attitudes to
harbour
Values of
harbour

Figure 4: Scores and grades for each of the six measures afghee of placendicaor group used
to indicate thecultural health of Gladstone Harbour in the 2@14 year.
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Economidchealth

The overall score for thEconomic component of the 201%port cardof 0.77 (B)is lower than the
2014 score of 0.82 (B)The three indicator groupsneasured to determine these grades were
economic performance, economic stimulus and economic value (recreation) (Figure 5).

The economic performance indicator grobtpd three indicators: tourism, commercial fishing and
shipping activity.These were selecteto reflect the key industries using the harbour amwere
weighted according to economic activity and a survey of local industry and community leaders.

The overall score for the economic parhance indicator group was 0.7B) compared to the score
received in the 2014 Pilot Report Card of 0.83 TB)s reflected weaker performance in the fishing
and shipping sectors and an increase in the relative performahttee tourism sector.

Economic stimulus received a score @320 (B)compared to the 2014 score of 0.87 (A). This score
was based on two indicators: employment and seewonomic statusThe score for employmeraf
0.64 (C)was lower than the score for 2014 of 0.72.(Bhis waslue to the unemployment rate in
Gladsone not improving as rapidly as elsewhere in Queensl&wticeconomic status received a
very high score of 0.95 (Ahich issimilar to the 2014 score of 0.90 (A).

Economic value received a score of 0.72nBich issimilar to the score of 0.75 (B) the 2014 Pilot
Report Card.

0.8

0.6

Score

0.4

0.2

Economic stimulus Economic performance Economic value

Figure 5 Scores and grades for each of the three indicators okttmomic health of Gladstone
Harbour in the 201415 year.
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1. Introduction

1.1. The Gladstone Healthy Harbour Partnership

1.1.1. Overview

The Gladstone Healthy Harbour Partnership (GHKER) brum that brings togethemumerous
parties to maintain, and where necessarynprove the health of Gladshe Harbour.The GHHP
vision is that®ladstone has a healthy, accessible, working haf@dime guiding principles of the
partnership are open, honest and accountable management, annual repoofirthe health of
Gladstone Harbouand managementadvice. Actions arebased on rigorous science and strong

stakeholder
ongong and continuous improvement dfie
health of Gladstone Harbour.

The GHHP partnership has 26 partners

comprising 13 industry representatives
sixresearch and monitoring agencijelecd,

state and federal government
representatives andour community groups
including Traditional @ners The GHHPwas

formally launched on 6 November 2013

when partner representatives agreed to
work together to achievehe GHHP vision
that Wladstone has a healthy, accessibl
working harbouf

The GHHP isadvised by a Independen

Science  Panel (ISP) that provides
independent scientic advice, review and
direction to ensure that the environmental,
social and economic challenges of polic
planning and actions to achieve the vision
GHHP are supported by credible science

engagement to ensure th~

AN ENVIRONMENTALLY HEALTHY HARBOUR

X a&functioning and interconnemd key ecosystems and
ecosystem servicesupports sustainable populations of marine
species and has natural tidal and seasonal variations of water an
sediment quality parameters.

A SOCIALLY HEALTHY HARBOUR

X s & place in which the community has civic and community pric
and continues to support a sense of commufety. friendliness,
easy access, personal relationships and lifestyle) and has
infrastructure allows citizens to easily and safely use, access and
enjoy the harbor and foreshore for recreation.

A CULTURALLY HEALTHY HARBOUR

X A& | LitHe Gfiurathsfitage krid Gutural heritage sites
(such asstone quarriesaind middengare preservedandin which

the community has aense of identity and satisfaction witis
condition

AN ECONOMICALLY HEALTHY HARBOUR

X A a | haéb@rhhht Eoyitdbutes to a positive diverse
economic futuresupports existing and new industries and returns
economic benefit to the whole community.

1.1.2. Moving from a vision to objectives and indicators of harbour health

The GHHP visionas developedn a series of interactive workshopeld with the local Gladstone

and regional community (includingaditional Owner groups; Gooreng Gooreng, Taribelang Bunda
groups) industry (including commercial

Bailai and Gurang tribal

fishers) governnent

representativesresearch organisationsonservation groupand recreational fishers

QGadstone Healthy
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http://rc.ghhp.org.au/about
http://rc.ghhp.org.au/about/isp
http://rc.ghhp.org.au/about/isp

¢tKS L{t RS@OSt2LISR I aSdid 2T WNI5LZ NI acodptbidhoy thed 2 SO0 A
GHHP Management Committee on behalf of {hertnership. The objectives are the measurable

goals that underpin the GHHP monitoring and reporting programconsultation with the GHHP

partners, the ISPgrouped the objectivesinto Environmertal, Qultural, Social and Economic
componentsand usedthem to selectthe specific indicators to be measured and reported against
(Figurel.l).

The ISP commissioned a review of the international and national use of report cards (Cehablly
2013), a review of thavailable data relevant to Gladstorfelewellynet al.,2013)and reports to
assist in selecting social, cultural and economic indicators (Greer & Rab®) and environmental
indicators (Dambacheret al, 2013). The ISP used theecommendations from these reports and
consideration of local issues to guide the final selection of indicaldrase reports are available on
the GHHP website
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The GHHHMision Reportcard objectives Indicators oharbour

health
Has the functioning and interconnectivity of T - :
) ) 1. Maintain/improve habitat function and
key ecosystemgecosystem services and its
o f structure of key ecosystems
biodiversity

2. Maintain/improve connectivity of water

Supports a sustainable population of marine within and between Gladstone Harbour
specieg(including megafaunadolphins, related rivers estuaries and adjacent water

dugongs and turtle 3. Maintain suitable populations of fauna
species reliant on the harbour and m
Has natural tidal and seasonal variations of waterways

water quality parameters which are defined

understood and measured &, EIETR V\_/ater a.”d <2 q_uallty 2t Water andsediment
levels compliant with the appropriate Qualit
Identifies, acknowledges and protects the guidelines Y

Outstanding Universal Values of the Great
Barrier Reef World Heritage Area within the
Gladstone Port Curtis area

JUSWUOIIALY

Uses leading environmental pracg for the Improve managemenand governance of

activities in the harbourfand associated waterwaysand increase community
catchmentg and ensures the activities maintai involvement and empowerment in
the resilience of the coastamarine ecosystem waterways health issues

Is a place in which the community has civic a
community pride and continues to support a
sense of community g. friendliness easy
accesspersonal relationships and lifestyle

Improve information flows about and
engagement with the Gladstone communi
over harbour and waterway health issues

Is a place where perceptions about the health
of Gladstone Harbour reflect reality

Has infrastructure in place that allows citizens
to easily and safely useccess and enjoy the 7. Maintain/improve easy access to the
harbour and foreshore for recreational harbour waters and foreshore for recreatio
activities (such as boatingfishing, crabbing and community uses
picnicking and swimminp

[e1ocs

Community access and
use

8. Maintain/improve a safe harbour for all

Is a safe and healthy place for all users users(e.g. swimming boating and foreshore

activities)

Is aworking harbour that is vital for Gladstone] ¢
Queensland and Australia 9. The Gladstone Harbour is managed to

support shipping transport and a diversity
of industries

Economic performance

Continues to support existing and new
industries eg. fishing, tourism, manufacturing
export

Returns benefits to the whole community +— 10. Economic activity in the Gladstone
Harbour continues to generate social and Economic stimulus to

community

JIWOU0

economic benefits to the regional

Balance§ economic benefits with community ¢
expectations

Is sustainable in the long term

Contributes to a positivediverse economic
future

Figure 1.1 The Gladstone Harbour éport Card objectives ancharbour health indicatorsvere
developed from the GHP vision stements for theEnvironmental,Qultural, Social and

Economic components diladstone Harbounealth.
3
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1.1.3. The four components of harbour health

The 2015 Gladstone Harbour Reporta@l is one ofthe first report card in Australiato report on
environmental, social, culturahnd economic health Kigure 1.2 Stakeholder and community
consultation identified lhese four components as important to ttiemmunity.

Environmental

Figure 1.2 The four components of harbour health as defined by the GHHP vision.

1.2. The science program

The GHHRcience program commenced in 2013 and is now in its third ye&as passedhrough

two key phases: the design phase (in 2013) and pilot phase (in 2014) and is moving into an
operational phase beyond 201%igure 1.3  The science program includes many projects that
inform the report card indicators and Gladstone Harbbodel. The ISP, with the agreement of the
GHHP Management Committee, develops these projects to help design and implement the
Gladstone Harbour Report Card and its ongoing improveméftiten completedthe final reports

from each of these projects will be availatin theGHHP website

K\Glodstone Healthy
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OPERATIONAL PHASE

DESIGN PHASH13 PILOT PHASE14 beyond2015

Develop vision and

o Develop a DIMS Annualreport card
objectives

Develop GHM and test Implementing DIMS and

Develop conceptual model gcenarios based on pilot R fine tuning automation

Review of other report Develop the GHHP fish

cards health priorities FITONE ESEETEL [EfjEss

Review of harbour related ©10ting of scial economic = ymplementing the GHHP
. and some environmental FHRP
studies

candidate indicators

Review of statistical issues DEvEloBIE) Gl iz

Define thresholds coral fish and mangrove
related to report cards o
indicators
Development of a report Define a scoring and Review of report card
card framework aggregation methodology methodology

Use GHM to test GHHP M

lection of candi . .
SRS O GRS Release pilot report card | scenarios in response to th

indicators RC
Partner and stakeholder
consultation
Targeted research to improve the report card and monitoring efficiencies -

Figure 1.3 The three phases of the GHHP science program. (DIM&ata and information
management systm, GHM =Gladstone HarbouModel; RC =Report Card; MC =
Management CommitteeFHRP = Fish Health Research Program

GHHP pojects completed in the design phase incldde
1 ISP001Mapping and synthesis of data and monitoring in Gladstone Harbour

Llewellyn, L., Wakeford, M., & Mcintosh, E. (2013). Mapping ssmthesis of data and
monitoring in Gladstone Harbour. A report to the Independent Science Panel of the
Gladstone Healthy Harbour Partnership, August 2013. Australian Institute of Marine Science,
Townsville.

Download the final reporfor this project.

View the GHHP ePortdéveloped by this project.

QGadstone Healthy
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1

ISPO02Review of the use of report cards for monitoring ecosystem and waterway health

Connolly, R. M., Bunn, S., CamaipbM., Escher, B., Hunter, J., Maxwell, P., Page, T.,
Richmond, S., Rissik, D., Roiko, A., Smart, J., & Teasdale, P. R20i8Y. of the use of
report cards for monitoring ecosystem and waterway heaRkport to: Gladstone Healthy
Harbour PartnershipghNlovember 2013. Queensland, Australia.

Download the final reporfor this project.

ISPO03Models and Indicators of Key Ecological Assets in Gladstone Harbour

Dambacher, J. M., Hodge, K. B., BabcoclG.RFulton, E. A, Apte, S. C., Plaganyi, E. E.,
Warne, M., & Marshall, N. A. (2013Ylodels and indicators of key ecological assets in
Gladstone HarbourA report prepared for the Gladstone Healthy Harbour Partnership. CSIRO
Wealth from Oceans Flagshipolbrt.

Download the final reporfor this project.

ISP004:Guidance for the selection of social, cultural and economic indicators for the
development of the GHHP Report Card

Greer, L., & Kabir, Z. (2013juidance for the selection of social, cultural and economic
indicators for the development of the GHHP Report (Reghort to the Gladstone Healthy
Harbour Partnership, School of Human Health and Social Science. Central Queensland
UniversityAustralia, Rokhampton.

Download the final reporfor this project.

Ongoing projects:

T

ISPO0O5Piloting of social, cultural and economic data for the Gladstone Healthy Harbour
Partnership Report Card

Pascoe, SCannard, T., Marshall, N., Windle, J., Flint, N., Kabir, Z., & Tobin, R. P201i4Yy

of social, cultural and economic indicators for the Gladstone Healthy Harbour Partnership
Report Card Draft report prepared for the GHHP by CSIRO, Oceans and Awnesph
Flagship.

Download the2014report for this project.

Cannard, T., Pascoe, S., Tobin, R., Windle, J and Rolfe J. $2@1B).cultural and economic
indicators for the Gladstone Healthy Harbour Parshgp Report CartdDraft report for the
Gladstone Healthy Harbour Partnership. CSIRO Oceans and Atmosphere Flagship. Australia.

ISP006:Development of a Gladstone Harbour Model to support the Gladstone Healthy
Harbour Report Card (To be completed June 2016

ISPOO7Development of Connectivity Indicators for the Gladstone Healthy Harbour Report
Card

QGadstone Healthy
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Condie, S., Herzfeld, M., Andrewartha, J., Gorton, B., & Hock, K. (Podf)ct ISPO07:
Development of connectivity indicators for th@14 Gladstone HarbouReport CardCSIRO
Wealth from Oceans Flagship, Hobart, University of Queensland.

Condie, S., Herzfeld, M., Andrewartha, J., Gorton, B., & Hock, K. 201515 Connectivity
Indicators for the2015 GHHP Gladstone Harbour Report C&8IRO Wealth fromc®ans
Flagship, Hobart, University of Queensland.

1 ISP008Provision of statistical support during the development of the Gladstone Harbour
Report Card

1 ISP0O0&015: Provision of statistical support during the development of the Gladstone
Harbour Report Car

Logan, M(2015 Provision of final environmental grasland scors for the 2015 Gladstone
Harbour Report Card. Report prepared by the Australian Institute of Marine Science for
Gladstone Healthy Harboartnership DecembeB, 2015.

1 ISP009Development of a data and information management system for the GHHP report
card monitoring data (To be completed March 2016)

1 ISP0O10 Statistical Assessment of the Fish Indicators and Score for the Pilot Report Card
(Completed in February 2015)

Venables, WN. (2015) GHHP Barramundi Recruitment Index Project Final Report. Gladstone
Healthy Harbour Partnership, Gladstone.

Download the final reporfor this project.

1 ISP0O11Gladstone Healthy Harbour Partnership Seagrass Pilot Report Card

Bryant, C. V., Jarvis, J.C., York, P. H., & Rasheed, M. A. (@8ddjone Healthy Harbour
Partnership Pilot Report Card: ISPO11 Seagrass Draft Repctober 2014 Research
Publication14/53. Centre for Tropical Water & Aquatic Ecosystem, James Cook University.

Download the2014report for this project.

1 ISP0O12Cultural Indicators Pilot Project (To be completed in6)01
1 ISPO1FishRecritment Index Project

1 Sawynok, B., W. Parsons, J. Mitchell & S. Sawynok (2015) Gladstone fish recruitment 2015.
Report for the Gladstone Healthy Harbour Partnership, Gladstone. S&Rpl4 Coral
Indicator Pilot Project

Thompson A, Costello P, Davidson2015) Development of Coral Indicators for the
Gladstone Harbour Report Card, ISP014: Coral. Australian Institute of Marine Science,
Townsville.

1 ISP015: Developing an indicator for mud cr&zyf{la serratp abundance in Gladstone
Harbour.
Brown, I.W. (201pComments on Gladstone Healthy Harbour Partnership (GHHP) proposed
Project ISP0O15: Developing an indicator for mud cr8byl{a serratp abundance in

7
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Gladstone Harbour. Report prepared for the Gladstone Healthy Harbour Partnership,
Gladstone.

1 ISP0O16a: Caluct of a critical review of the existing literature on the use of fish health
indices worldwide and their potential use in Gladstone

1 ISP016b: Conduct of a critical review of the existing literature on the use of biomarkers in
fish health assessment worldge and their potential use in Gladstone Harbour

1 ISP017: PAH Sediment Additional PAH Monitoring 2015

Refer to Appendix 1 fousnmaresof GHHP projects.

1.3. Reporting periods

The reporting period for the 2015 Gladstone Harboep&t Card was 1 JulR014 to 30 June 2015
Thiswas adopted so thathe significant environmental changes that occur in the wetter summer
months are captured in the annual dat@rigure 1.4)However some data collected prior to the
2014¢15 financial year for the Social andgdhomic components were used as they were the most
up-to-date availableThe contaminant loads described in the connectivity section are also from the
preceding financial year as this is the latest data available.

1.4. Gladstone Harbour drivers and pressures

Drivers and pressures are defined as external forces that play key roles in the headRladgtone
Harbour. As a busy industrialisdthrbour in a subtropical climate with distinct wet and dry seasons,
Gladstone Hrbour is influenced by a number of gimonmental, social, cultural and economic
drivers. Changes in the demographics of the human population or major climatic evars
examples of drivershoth may have strong influences over the environmental, social, cultural and
economic condition of théarbour (Mclintostet al,, 2014).Pressures are the human forces that may
change the environmental condition of the harbo@ixamples of pressures are the releasdoxic
material, physical disturbance of habitassich as mangroves or seagraasd alterations to the
coastline (MclIntoslet al., 2014).

The environmental, social, cultural and economic health of Gladstone Harbour could be influenced
by major events that operate on scales which extapatially ortemporally beyond the reporting
boundaries speified for the four componentd-or instance, connectivity may be driven by changes

in oceanic circulatiorand wind and rainfall pattersy water chemistry may be influenced by
pressures originating from human activities in river catchmentss sectiorsummarises some key
drivers and pressures which may have influenced the 2034eport card scores and grades.

In the reporting yearfrom June 2014 to July 201%acute dimatic events such as floodingand
changes to economic circumstancdil notinfluencethe report card grades

Climate
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Gladstone has a subtropical climate with an average maximum dégieesCelsiusand an average
minimum of 18 degreesRainfall is highly variahléhe averageannualrainfall recorded at Gladstone
(Radar Hi) for the period 1957-58¢2014-15 was 875mm The maximum and minimunannual
rainfall totals recorded at this site were ,732mm in 1971and 155mm in 1994 respectively.
Consistent with a subtropical climatéhe summer months are wetter than winter months with
December, January and February accounting for 49% of the annual avénageinter monthsof
June, July and August account for only 12% of the annual avexingeil.

2014c15 rainfall

In the 201415 reporting year total monthly rainfall for the winter months was below the monthly
averageover the past58 years However, thetotal rainfall recorded in December, January and
February was 532mpwhich was 104mm greater than the monthly averages for pieisod igure
1.4). The 201415 reporting yearannual total of 834.4mm was close to the amal average of
891.4mm (Figure 1)5
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Figure 14: Mean monthly rainfall at the Gladstorigadar Hill weather station (195568¢2014-15)
compared to total monthlyainfall for the 201415 reporting year (data provided by the
Australian Bureau of Meteorology).
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Figure 1.5 Annual rainfal(reporting year)at the Gladstondradar Hill weather stationfrom 1999
2000 t02014¢2015 (Australian Bureau of Meteorologliata).

Freshvater flow into Gladstone Harbour

The two major sources of freshwatfiow into the Gladstone Harbouare the BoyneRiver which
discharges into the MidHarbour andthe Calliope River which discharges into the Western Basin.
Freshwater flowsmay also enter the harbour via The Narowhen the Fitzroy River floods
Significant changes in land use have occurred in both catchments since European settlement
resulting in increased sediment and nutridaads in the Port of Gladstor(®SEWP3Q013)

While stream flowin the Boyne River is highly modifiealving to the presenceof Awoonga Dam
flow in the Calliope River is relatively unmodifiddnual average stream flows for the Beyand
Calliope riveraire presented imable 1.1

10
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Table 1.1 Stream flow summary for the Boyne River (18%4¢ 2011-12) and the Calliope River
(193839¢ 2014 15) (SourceDNRM 2015).

Boyne River at Awoonga Dam Headwaters (1884 2011-12)

Annual stream flows (ML) December stream flows (ML)
Mean 97,728| Mean 24,279
Median 0 | Median 0
Maximum flow Maximum flow
(201011) 1,194,335| (Total flow December) 634,999

Calliope River at CastlehoiE93839¢ 201415)

Annual streanflows (ML) December stream flows

Mean 168,474| Mean 22,214
Median 105,112| Median 31,770
Maximum flow Maximum flow

(Total flow 201213) 916,693| (Total flow December) 401,837

The main water storage in the area is the Awoobgan located on the Boyne River approximately
25km southwest of GladstoneThe dam has a storage capacity of 250,000ML and is overtopped
when the storage levels exceed 40hustralianHeight Datum (AHD. Since the height of the dam
wall was raised it hasvertoppedfour timest in 2002, 2010 and 2013, as welldiging the current
reporting year from January to Marchhislatest overtopping was relatively minor in comparison to
the large event which occurred in 2013 (Table 1.2, Figure TH&). overtoppingri March was
immediately prior to the water and sediment sampling that occurred in that moDiily stream
flow data arecurrently not available for the Boyne River below Awoonga Dam.

Table 12: AwoongaDam levels and initial 2015 overtopping in comparison to the largest overflow
recorded in 2013%ourceGladstone Water Boajd

Storagdevel Date (n&eAVI—TIIZ)) V?I\I;IJS € Ca(g /?)C ity Surfacae)area
Currentstorage 31-Aug15 39.68 755,379 97.24 6,653
Levelone month ago 31-Jull5 39.49 742,808 95.62 6,578
Levelone year ago 31-Augl4 39.28 729,334 93.84 6,494
Initial overflow of 40m spillway| 22-Jarl5 40.1 783,673 100.88 6,818
Highestlevel 27-Janl3 48.30 | 1,498,586 192.90 10,810
11
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Wisoaciys: MBsinfall Awoonga Dam Water Level and Rainfall Data t Gladstone Area
August 2014 - August 2015

120 120

Rainfall (mm)
Capacity (%)

Figurel.6: Awoonga Dam levels August 2014 to August 2@bhi(ce GladstoneAreaWater Boaryd.

Stormwater and other inputs

There is currently no estimate of the potential impacts of stormwatemwater quality in Gladstone
Harbour. However when completed in 2016 the Gladstone HarboMiodel will incorporate
stormwater flowsandallow for some assessment of the effects of stavater flow.

No sewage is discharged directly into Gladstone Harbbngated effluent is reusedither via land
irrigation or by surrounding heavy industiyEWPaQ2013).

Tidal movement and turbidity

Turbidity in Gladstone Harbous strongly influenced byhe largetidal movement. Thisresults in
significant resuspension of firmedimentsthat is directly related tdhe tidal cyclelarger tides result
in increased turbiditfFigure 1.7. Turbidity levels in Gladstone Harbaiend to be much higher on
falling tides than on rising tidedB&ird & Margvelasvijli2015) Collecting water quality samples
throughout the dayprovides samplesat various timesin the tidal cycle. Thusthe measured
variation in turbidity amongst sites is largelgterminedby the timing of sampling

12

r\ Gladstone Healthy
\‘-/ Harbour Partnership



90 —
80 7
70 7
60
50 7
40
30
20
10

Turbidity (NTU)

0 1 2 3 4 5 6
Difference between high and low tide (m)

Figure 1.7 The relationship between tidal movement and turbidity in Gladstone HarbD&HP
2014 personalcommunication). NTU:NephelometricTurbidity Unit

Tropical Cyclone Marcia

Tropical Cyclone Marci@assed Gladstone d?0 February2015anda storm surge of 2m occurred at

Port Alma at near low tidéAlthoughthere was some rainfadissociated with the cyclonéhe rainfall
recorded on 20 February was substantially less than the highest rainfall event of the year in January.
Increased wave action during the cyclone may have caasgubrt-term rise in harbour turbidity

levels.

Socia) cultural and economic pressures

Gladstone is an industrial hub of international significance due to its ‘srgke production and

export facilites¢ KS Df F RAG2y S NBIA2yQa &a20AFf IyR SO2y2YA
been strongly influencedby the rapid development othe manufacturing, construction and retail

trade sectos® ¢ KA & KI & NBadzZ 6SR Ay | aidSFRe& AyONBIFasS A
to 66,097 in 2014 (Gladstone Regional Cou6i15.

Despite this steady populatiogrowth, there has been a noticeable reduction in the value of both
residential and nosresidential building approval$ollowing the sharp peak in 20X2A3 when
residentialand nonresidential approvalseached $45a million and $4020 million respectivey. In
2014¢15, residential approvals had declined to $8&iillion and norresidential approvals had
dropped to $35.7 million (Gladstone Regional Cou26i19.

A comparison of business counts (number of actively trading businesses) showed a sligktidecli
the total number of businesses trading in June 2014 (4,084) compared to June 2013 (AhE3S).
was also a slight decline in the number of businesses with turnover of greate#aiilion dollars
down from 278 in 2013 to 266 in 2018@milarly, the number of businesses with a turnover of
between $500000 and $2 million dropped from 665 in 2013 to 608 in 2014he number of
businesses turning over between 0 a®8i0,000increasedwhereasfor those turning over between
$200,000 andb500,000 thegeneral trend was downwards (Gladstone Regional Cowtdh.

Thechangeoutlined abovedid notappear tounduly influencehe report card grades for the014;
15 reporting year
13
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2. From indicators to report card grades

2.1. Structure and indicators

A common terminology has been developed to describe the hierarchy of scores for each component
of harbour health Thiscan include up to five levels of aggregati@emponent,indicator group,
indicator, sub-indicator and measuréTable2.1). This structurederives component scores from raw

data collected through field sampling, community surveys and publically available sources.

Table 2.1 The five levels of aggregation employed to determitee grades and scores irthe
2015Gladstone Harbour Reporaf.
Name Explanation
Level 1Component The Gladstone Harbour Report Card reports on the conditiol
four components of harbour healtlEnvironmental, Social,
Cultural and Eonomic.

Level 2Indicator group | Group of several related indicatogdor instance the indicator
group habitats comprises the indicators seagrass and corals
indicator group economic performance comprises the
indicators shipping activity, tourism and fishing.

Level 3Indicator An aspect of a system that may be used to indithéestate or
condition of that systeng for instance, water quality and
seagrass may be used to indicate the environmental conditi
of Gladstone Harbour; shipping activity may be used to indig
the economic state of the Gladstone Harbour.

Level 4 Subindicator Group of several related measure$or instancethe nutrients
subrindicator (within water quality) comprises the measures
total nitrogenandtotal phosphorus.

Level 5 Measure A numerical value assigned to an individual parameter used
asses harbour healthlt maybe based on a single
measurement or combination of measurements for each
parameter (e.g. an annual average).

Each indicator has a baseline and five ranges (A to E) that determine the grade for each
measurement type. The methodsed to determine baselines for each indicator are described in
detail in the relevant section®f this report Each threshold is a decimal value betwe®00 and
1.00(Figure2.1). Scores are assigned to measurements which are then aggregated upoaatsls

a component.

| | | | | |

0 0.25 0.50 0.65 0.85 1

Figure 2.1Grade rangessed in the 2015 Gladstone Harbour report card.
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Aggregation of report card grades and scores

A number of methods has been used to calculate an index value for the smallest geagrayphof
reporting(e.g. site forwater and sediment quality, reef for coral indicators and meadow for seagrass
indicators)for the 201415 monitoring period.

For example, the starting point for water quality index calculation was the annual meanfoalae
measure per siteThis was calculated by averaging the field data collected on four occasitres
201415 reporting yearThe annual site means were used to develop indexed scores between 0 and
1 compared with relevant guidelines (DEHP water qtaliobjectives or ANZECC/ARMCANZ
guidelinesas appropriate).This yielded final indexed scorassite levelwhich could be aggregated

to higher levels of reportingFigure 2.2¢d). References have been provided to the methods used to
calculate the indexed values for coral, seagrass and connecindigators in their respective
sections in this report

Aggregation used dierarchical approach so that scores for a range of reportewvgls (e.g.
indicator, indicator group and component) could be generated for individual zones and for the
whole harbour for reporting.The lowest level of reporting (e.g. measures such as aluminium,
copper, lead, manganese, nickel and zinc for a sis) aggregatedo the next level (e.g. metals in
water) using bootstrapped distributions rather than direct means of each measurée
bootstrapping method resamples the original data many tineyield multiple means whiclare

used to develop a series ofisttibutions for measures, sdindicators, indicators and indicator
groups. By aggregating distributions (rather than individual means), the rich distributional properties
could be preserved, sample bias could be avojdedl means (the report card scorahd variances
could be calculated for reportingrigure2.3).
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Figure 2.2: The levels of aggregation used to determthe environmentalscores andjradesin the
2015 Gladstone Harbour Repor@a€l. Grey boxes denote item® be included in future

report cards
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Component Indicator groups Indicators Measures

—
_( Satisfaction with harbour . (HOW satisfied with last trip
recreational activities j -Quality of ramps and facilities
i . “Water quality satisfaction
Harbour < [ Perceptions of aiand water » C—\ir quality satisfaction
HR | i " -Water quality does not affect use of the
usability quality /| hamour
( . /Marine safety incidents
| | Perceptions of harbour safety f [ -oil spills
human usage -Safety at night
J -Happy to eat seafood /
N _( Satisfaction with access to the | .| -Fair access to harbour
harbour / Y,
/Satisfaction wittboat ramps and (Freq“ency of use
m . -1 -Number of boat ramps
Harbour < public spaces j -Access to public spaces J
access
(Greal condition
— Perceptions of harbour health [«-{ -Optimistic about future health
-Improved over the last2 months/
S
( (Marine debris a problem
L Perceptions obarriers to accessje-| "wafine debris affects access
p -Shipping reducedhy use
-Recreational boats reducedyuse/
—
Liveabili __ —
ty Contribution of harbour to -Make_s living in Gladstone a better
and liveability and wellbeing B il
. -Participate in community events
wellbeing ’ 4
J

Figure 2.D: The levels of aggregation used to determithe socialscores andyradesin the 2015
Gladstone Harbour Repora@i.
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Component Indicator groups Indicators Measures

— K
| T | -No place better
Distinctiveness 1 \Who | am

/

Sense of ( How long lived

i B Continuity -] -Plan to be a resident in the next
place ) years J
a -
— Selfesteem -] -Feel proud living in Gladstone

J / y

(

| | ) | -Quality of life
Selfefficacy /4 -Input into management

/

/ (Key part of community

— Attitudes to Gladstone Harbour |« -Great asset to the region
-Great asset to Queensland /

ﬁ/ariety of marine life
-Opportunities for outdoor recreation
-Affects visitors to the region

— Values of Gladstone Harbour [«-{ -Enjoy scenery and sights

-Spiritually special places

-Culturally special places

-Historical significance J

Figure 2.2: The levels baggregation used to determinthe cultural gradesand scoresin the
2015Gladstone Harbour Repora@l. Grey boxes denote itemi® be included in future
report cards
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Component Indicator groups Indicators Measures

[ / Shipping activity productivity

— Shipping activity L] calculated from monthly shipping
movements by cargo type /

[ fExpemﬁiture on hotel

Economic PN Tourism .| acommodation and food B
performance ) -Numbers visiting Gladstone V|smj

Information Centre

Productivity of linenet, trawl and
|| c ial fishi .- pot fisheries esmated astotal value
ommercial ishing of fish and crustaceans harvested

y j from QFshzone S30

Unemployment statisticsfor the

— .
{ Employment J‘ (G ledstone LocalGovernment Area

Economic
stimulus

Index of economic resources derivec
Socieeconomic status -1 from 2011census and updated using

CATI survey data

=
C
O
N
O
\Y
I
C

[ ( /Land based recreation satisfaction
u Land based recreation |  Travel Cost questions in the CATI

survey J

Economic [ /Recreational fishing satisfaction
value el Recreational fishing L  Travel Gostquestions in the CATI

(Recreatior) J survey %

_( B h i | .| Beach creation satisfactionTravel
each recreation Qost questions in the CATI survey)

Figure 2.2i: The levels of aggregation used to determite economic scores angradesin the
2015Gladstone Harbour Repora@l. CATIComputer-AssistedTelephonelnterview.
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Zoneb
Zone6

Site: Site: P12 Site: P3 Site: N2-1 Site: N3-1 Site: N4-1
20140820 NGPSW 1.00 1.00 1.00 1.00 1.00

NA

Site: Site: P12 Site: P3 Site: N2-1 Site: N3-1 Site: N4-1
201411-10 NGPSW 1.00 1.00 1.00 1.00 1.00

NA

Site: Site: P12 Site: P3 Site: N2-1 Site: N3-1 Site: N4-1
201503-12 NGPSW 1.00 1.00 1.00 12.00 1.00

12

Site: Site: P12 Site: P3 Site: N2-1 Site: N3-1 Site: N4-1
201506-15 NGPSW 1.00 1.00 1.10 1.00 1.70

1.00 —

1.10 1.02 3.75 1.18

v v

Calculation of an index value per
measure per site

;
i
l
l
[

'

Vv

Vv

Generation of bootstrapped distributions for Copat site leve). Similarly
bootstrapped distributions for other measures could be generated

Vv

Vv Vv

Bootstrapped distribution of measures are aggregated intoisulcator level at
site level

Bootstrapped distribution of sundicators are aggregated into indicators at site
level

Indicator level

bootstrapped

distributions for
each zone

Calculate the annual mean
per site for each measure for
zone5 and6 for Copper

Annual mean measure value
per site

Lo (annual mean measure
divided byguideline for
Coppe)

Cap the amplitude to be bound
within -1 and+1 corresponding to
minimum and maximums of half
and twice the guideline values

Scale the indices to range between
Oandl

Site level aggregations

Zone level aggregations

Whole of Harbour level
aggregations

Figure 2.3 Aggregation of report card scoresa worked example using the water quality measure

for copper inZones5 and 6
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2.2. Confidence ratings and trends

The grade for each of the four components within the report card was assigned a confidence rating
on a three point scale (Low, Moderate ahligh) by the Independent Science Panel. These ratings
were informed by an assessment of the appropriateness of the indicators, the number of missing
indicators, the adequacy of sampling designs and the availability, completeness and quality of the
monitoring data.

The eavironmental grade received a moderate confidence rating. Although the habitat, water quality

and sediment quality data used to derive the grade were regarded as reliable, there were issues with

some other data that meant that the full sui@ ¥ AYRAOF G2N&AR ¢l & y20 | @F At}
card. Indicators for fish and crabs are under development and mangrove data were not available for

the 201415 year. There were also laboratory issues with some of the water and sediment quality

data. The measures chlorophydl, orthophosphate and NOx in water, and mercury in sediments,

were not reported with sufficient accuracy to determine whether or not they met guidelines, while

the data for ammonia in water were regarded as being unreliable duwn#dytical problems in the

laboratory (D. Parry, PCIMP, pers. comm., 9 December 2015). Furthermore, water quality sampling

was only conducted on four occasions in 2044 = | YR G WFIFNJ FASEtRQ aAds
selected to be remote from poinsources of pollutants) rather than randorrdglected or
representative sites.

The social grade received a high confidence rating. This was because the Computer Assisted
Telephone Interviewing (CATI) survey design that contributed most of the data usexdlite this

grade is regarded as being reliable and repeatable and the survey was designed specifically for the
Gladstone Harbour Report Card. Some data from Maritime Safety Queensland (MSQ) also
contributed to the scial grade. The grade for the@@al conponent was based on a complete set of
indicators, and there were no issues with data availability, adequacy or quality.

The Cultural grade received a low confidence rating. This was because the Indigenous Cultural
Heritage indicator group (which will compe 50% of this component in future report cards) was not
FGFAELF0fS F2NI HamMpd® ¢KA& AYRAOFG2NJ ANRdzL) gAff o
LX F OSQ> (GKS a2ftS AYRAOF(G2N) INRdzL) 2y GSKAOK (GKS Hr
that can be difficult to capture through survey data alone. The development of ways to corroborate

the sense of place data will lead to improved confidence for this indicator group.

The economic grade received a high confidence rating. This was beébauSATI survey design that
contributed much of the data used to derive this grade is regarded as being reliable, repeatable and
the survey was designed specifically for the Gladstone Harbour Report Card. Other data that
contributed to the economic gradeame from a variety of reputable sourcdable 7.12). The grade

for the EEonomic component was based on a complete set of indicators, and there were no issues
with data availability, adequacy or quality.
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=

=

1 Environmental Compormg
Moderate confidence
Social Component
High confidence
Cultural Component
Low confidence
A\ A\
1 Economic Component
. High confidence
Low mp High
Figure 2.4 Confidence ratings assigned to the four report card components on a three point scale
from low to high.

2.3 Comparisons with the 2014 Pilot Report Card

Comparisons with the 2014 Pilot et Card are possible for the Social armbfbmic components,

as well as for the five water quality measures that are common to both report cards (turbidity,
nitrogen, phosphaus, copper and aluminium).  Howeyercomparisons with the overall
environmental and wltural grades are not possible abere was no grade for the Cultural
component in 2014, andh 2014the environmental grade was based on six measures of water
quality orly.
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3. Geographical scope
3.1. Environmental reporting zones

The 13 environmental reportingzones in Gladstone Harbour have developed over time from an
initial 7 zones proposed by Jones al (2005) in a risk assessment for contaminants in Gladstone
Harbour.In their 2007 Port Curtis Eco Catlde Port Curtis Integrated Monitoring PrograPQIMFp
increased the number of zones to nine by including oceanic and estuarine reference sites (Storey
et al., 2007).However these two reference zones were combined in the Port Curtis Eco Card 2008
2010 (PCIMP2010) resulting in eight zone§he Queensland Department of Environment and
Heritage Protection (DEHEEvelopedthe current 13 zones(Figure3.1). These zones were also used

to defineregionally specific water quality objectives for the Capricorn Coast ((2BH&R).

\
\
o

-

Q 3 Legend Gladstone Harbour Sub-Regions
° Places 1. The Narrows
Beachton
° ’.\J Gladstone Harbour 2. Graham Creek
SubRegions :
3. Western Basin
) ~\_~~ Drainage Basin Watershed
\/\ < 9 4. Boat Creek
7/
' / B “ Rock 5. Inner Harbour
v ‘;3/ Reef 6. Calliope Estuary q
Curtis
¢ iy‘?‘ iand 7. Auckland Inlet
8. Mid Harbour
\
\
\ 9. South Trees Inlet
\\ D 10. Boyne Estuary
< t
Y 0
\ NS 11. Outer Harbour
i¢ Y
(e h 12. Colosseum Inlet
{ The Narrows
13. Rodds Bay
\ 2. iy
3 - Crahai) Southendy
4 Creek o)
\ 5 § Farmers
A <  Point
\ 3.
Mount} Western . &
Larcom 4.) Basin ) » i
LA ~ 5. Inner sland
~ Harbour : Shos L
- 8. Mid _Sesl N
Yarwun 6. Gladstoney Harbour ! 5 v
° Calliope: 7
Estuary 7>Auckland % ‘\\J
Inletsy Gatcombe
‘7 19~
4
5 9. South
Calliope 3 Trees Inlet
R S N
iver g Boyne %
Basin { Island @ @) 11. Outer
~ Tannum Harbour
) J /Sf’nds N N
] 10. Boyne R
s Estuary = . e
.Ca\hope ;( @ Benaraby ‘\) ¢ Bangmeevm N :af
\,_/ C Hi 13.
} b 12,0, lsiend Rodds
( \ Colosseum \ Bay
é \ Inlet
R\
- \ Turkey.
/\/»f & Beach
f N :
=T -
/ SN
,// Boyne N
— River \‘0 Baffle
/QJ Basin 4 Creek
~ f Basin

Figure 3.1 The 13 Gladstone Harbour zones for wheclvironmental parameters wenmeasued for
the 2015report card
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Figure 32: Habitat types and water and sediment quality sampling sites in Gladstone Harbour
Zonel: The Narrows

Six vater and sedimenquality monitoring sites Zone area29.2%m’
One gagrass monitoring meadow

The Narrows is the northern outlet ¢
the harbour. It connects the harbour t
Keppel Bay near the mouth of th
Fitzroy River and separates Curtis Isl¢
from the mainland. Curtis Island has
number of conservation zones includi
national parks, regiongbarks and state
forests and is considered to ha\
significant environmental and cultur:
value (Commonwealth of Australi
2013). The Narrows is lined
mangroves and saltmarsht provides
sheltered water and is an important are
for recreational and comercial ) ,
fisheries (PCIMP, 2010This zone ha:s Bay inthe distance.
one monitored seagrass meadovan

intertidal meadow comprisig

aggregated patches of seagrass n

Black Swan Island.

Figure 3.3 The Narrows from the south with Kepp
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http://www.reefplan.qld.gov.au/measuring-success/report-cards/2014/






http://www.emg.cmar.csiro.au/www/en/emg/projects/eReefs/Overview.html
http://www.emg.cmar.csiro.au/www/en/emg/projects/eReefs/Overview.html
http://www.bom.gov.au/nwp/doc/access/NWPData.shtml
https://www.dnrm.qld.gov.au/water/water-monitoring-and-data/portal






http://www.npi.gov.au/






http://www.npi.gov.au/


































































http://www.economicprofile.com.au/gladstone
http://www.economicprofile.com.au/gladstone




































http://rc.ghhp.org.au/






http://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/wildlife/?AreaID=lga-gladstone
http://wetlandinfo.ehp.qld.gov.au/wetlands/facts-maps/wildlife/?AreaID=lga-gladstone



https://www.dnrm.qld.gov.au/water/water-monitoring-and-data/portal
http://www.economicprofile.com.au/gladstone
http://www.gpcl.com.au/SiteAssets/Annual%20Reports/GPC_Annual_Report_2014-15.pdf
http://www.gpcl.com.au/SiteAssets/Annual%20Reports/GPC_Annual_Report_2014-15.pdf
http://www.mwredc.org.au/docs/Publications/LiveabilityAudits/Liveability%20Audit%20Mackay%202013.pdf
http://www.mwredc.org.au/docs/Publications/LiveabilityAudits/Liveability%20Audit%20Mackay%202013.pdf



http://www.dpi.nsw.gov.au/fisheries/aquaculture/publications/water-quality-management
http://www.dpi.nsw.gov.au/fisheries/aquaculture/publications/water-quality-management



http://www.unep.org/chemicalsandwaste/Portals/9/Lead_Cadmium/docs/Interim_reviews/UNEP_GC26_INF_11_Add_2_Final_UNEP_Cadmium_review_and_apppendix_Dec_2010.pdf
http://www.unep.org/chemicalsandwaste/Portals/9/Lead_Cadmium/docs/Interim_reviews/UNEP_GC26_INF_11_Add_2_Final_UNEP_Cadmium_review_and_apppendix_Dec_2010.pdf
http://www.unep.org/chemicalsandwaste/Portals/9/Lead_Cadmium/docs/Interim_reviews/UNEP_GC26_INF_11_Add_2_Final_UNEP_Cadmium_review_and_apppendix_Dec_2010.pdf



https://dims.ghhp.org.au/repo/data/public/7d9e4c.php



http://www.biodiversity.govt.nz/picture/doing/nzbs/glossary.html









http://rc.ghhp.org.au/publications
http://data.ghhp.org.au/
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http://dims.ghhp.org.au/repo/data/public/7d9e4c.php















http://ghhp.org.au/uploads/reports/GHHP%20Stewarship%20Reporting%20Project%20Report_v2%20FINAL.pdf
http://ghhp.org.au/uploads/reports/GHHP%20Stewarship%20Reporting%20Project%20Report_v2%20FINAL.pdf



http://ghhp.org.au/uploads/reports/Creekwatch_Summary%20Report.pdf
http://ghhp.org.au/uploads/reports/CreekWatch_FinalReport.pdf







