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Summary

A new review of the Western Basin Dredging and DisposakeBr¢yWVBDDP) was commissioned by
the Australian Government in February 2013 following the belatedqradkase of new information
regarding failures in design and construction of the reclamdtund wall at Fishermans Landing, and
subsequent water quality issues that arose from thentedkind wall. This submission details our
professional assessment of several issues encompass$edtennts of reference of this review.

GD examined the specifications revealed by Service amdsdy (2013) and concluded that while the
original bund wall concept design was reasonably sound, the applesegh was critically flawed.
Because of this, the wall as constructed was not fisdovice, and he found it difficult to believe how
the design was even approved for construction in the first,pgieen the stated design aim to
“minimise potential dirty water impacts on flora and faunaVe both concur with the opinion of
eminent scientists who consider that developments (includedgarg activity) adjacent to the Great
Barrier Reef (GBR) World Heritage Area should be uradem using world’s best practice to avoid
degradation of critical ecosystems upon which the GBiBste Silt curtains are designed to reduce the
amount of dredged material and turbidity escaping into the surraymditer during dredging projects,
and today in Australia they are nearly always used oornaagdging projects. The failure to employ
silt curtains during the WBDDP demonstrates that bestipeatiethods were not used in this instance.

Outbreaks of disease in aquatic animals in the Gladstort®ot#aregion were reported from Autumn
2011 until at least mid 2012, but reports of disease escaleathtically in September 2011 with the
closure of Gladstone Harbour and nearby areas to all figlong 16 September to 7 October 2011.
The bund wall began to receive dredged spoil from 5 Septegiddd onwards. Modelling reports
presented to the Gladstone Ports Corporation (GPC) by-BMM in November 2011 concluded that
excessive turbidity events in September and October 2011 i@iomavith the peak of fish health
problems) could not be explained by natural (base caseselirg) forces, but could only be explained
by a combination of dredging plus leakage of dredged sedinmentthe bund wall at tripléhe rate of
normal background levels of turbidity generated by dredging alduefortunately, the documents
produced by BMT-WBM in November 2011 were not forwardedh&Gladstone Fish Health Scientific
Advisory Panel for their consideration. Instead, in ®eta2011 the Advisory Panel was informed by
DERM that ‘water quality in the Harbour and the two estuaries was consistenthsgitbrical trends,
apart from the impacts of flooding in January 2011The Advisory Panel also noted an absence of
biological monitoring and baseline aquatic animal health Hath severely hindered their ability to
determine whether the WBDDP had contributed to disease oksliresh and other aquatic animals.

BD discussed the potential biological effects that caulde from the bund wall leaks and present a
case study that shows the intensity of parasitic sea ififexctions on queenfishS€omberoides
commersonniangsampled in outer Gladstone Harbour in January 2012 wasicagly elevated, and
that haemorrhagic lesions that were visible on thesedts not occur on normal healthy queenfish.
Temporal epidemiology and literature review show that elewggadice infections and lesions could be
caused by exposure of these fish to disposed dredged ahat&tius a causal relationship between
dredge spoil disposal activities and reduced queenfishhhiealtladstone Harbour in January 2012
remains plausible at this time. Further investigatiothis matter is required.

It is now clear that the Gladstone Fish Health Scienffilvisory Panel was not provided with all the
relevant data that was available at the time. Theoreavhy critical data were withheld from the
Advisory Panel needs to be fully investigated. It soapparent that the fish health data the Advisory
Panel had available at the time was limited in quaatiid quality, and since then new data has become
available. Because of these reasons, from a scigo#ifgpective the conclusions of the Gladstone Fish
Health Scientific Advisory Panel (2012) and other similah fnealth reviews (e.g. Batey 2013, Nowak
2013) are now redundant. A proper fish health inquiry is requne with access to aff the relevant
data, if the interrelationships between the WBDDP, bundifadires and disease outbreaks in aquatic
animals in Gladstone Harbour from mid 2011 into 2012 are totber laderstood.
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1.0 Introduction

The Western Basin Dredging and Disposal Project (WBDIDRhe Port of Gladstone was
approved under national environment law on 22 October 2010aggreval allowed up to 46

million cubic metres of dredge spoil to be removed fréwn Fishermans Landing area and
disposed off, both offshore at the entrance to Glagstdarbour, and within a constructed
reclamation area behind a bund wall built in the Fisiaers Landing area. Stage 1A,
accounting for disposal of approximately 25 million cubidne® of dredge spoil, was recently
completed ahead of schedule (Department of Environment 2014).

A new review of the WBDDP was commissioned by the AliatraGovernment in February
2014 following the public release of detailed information melijzg failures in design and
construction of the reclamation bund wall at Fishersnaanding (Service and Hornsey 2013),
and previously withheld information on subsequent watelitguasues that arose from the
failed bund wall (BMT-WBM 2011a,b). It is of great conceémthe scientific community
(Brodie 2014) that detailed information on the bund walufaiand subsequent water quality
monitoring was withheld from independent scientific sowtifor nearly 2 years (The
Australian 2014), such that it was unavailable for constideraluring previous studies and
reviews of aquatic animal and human health problems #na¢ bccurred in the Gladstone
region during the WBDDP (Gladstone Fish Health Scien#dvisory Panel 2012, Landos
2012, Nowak 2013, Batey 2013).

Appropriately, once this latest information from Senacel Hornsey (2013) and BMT-WBM
(2011a,b) became publically available, the Federal Minfstethe Environment commissioned
the present addendum to earlier reviews so that an indepepanel could examine the latest
information (seehttp://www.environment.gov.au/bundwallreview The latest review sought
submissions from relevant stakeholders relating to tkeydeconstruction and other matters
relating to the subsequent leaking of the bund walludhing considerations of the adequacy of
monitoring requirements and operations.

This submission details our professional assessmesgwafral issues related to the terms of
reference of the bund wall review, and also presentsdsa on fish health monitoring that
was not considered by any previous review panels or fidthheaiewers.

2.0 Bund Wall Design (G. Diggles)

On reading the paper by Service and Hornsey (2013), my (G&)tian was drawn to the

cross—section drawings of the bund wall on their pagesd @%n The original concept design
for the bund wall presented on their page 10 is typicahay | have seen in my 44 years of
experience in port developments, and is a well proven tawaconstruct these types of wall.
The geofabric is an adequate specification and is retaiuer the core material by the outer

1 http://www.environment.gov.au/topics/marine/gbr/gladstonedbuall-review
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layer of placed rock fill. The specification for nore material <12 mm to be used is not ideal
for a bund wall designed to have limited permeability,tbatgeofabric (if supplied and located

as specified) would have had a reasonable chance of proadeguate control of bunded

sediment for the reasons explained by Service and Ho(26&3).

Other designs | have had experience with, for exanipéeperimeter bund wall for the Port of
Brisbane at Fishermans Island (constructed by Leight@u),the geofabric material laid on a
profiled sea bed, weighted down at the edges and tharaiezial placed on it until the final
design profile of the core rock material was completddhe geofabric was then brought up
over the inside of the core material, as demonstrayethe original concept design for the
Fishermans Landing bund wall (Service and Hornsey 2013, pageHb®ever, for the Port of
Brisbane bund wall, a thick layer of clean sand was git@red on the inside of the wall as an
additional filter for the dredged backfill material. g&xience has shown that this conventional
type of bund wall design effectively retains sedimeatgtl behind the bund wall with minimal
or no leakage.

In contrast, the alternative design for the Fisherniamgling bund wall (apparently designed
by the contractor as described by Service and Hornsey (B81#ge 15 of their presentation),
iS a cross—section | have never seen before. My mmiofesd opinion is that the design is
critically flawed and | cannot understand how that desiga approved for construction. The
only reason | can think of why this particular design wasaeved, is that “on the face of it”,
cost saving was the only driver. The fact that the gewfatas less than half the mass and
over 3 times the flow rate of the original specificatiand was placed on the face of the wall
where it was exposed to wave and current action, isedson the wall failed to adequately
contain the bunded sediment (as is obvious from the gtagtbs and analysis presented in
Service and Hornsey (2013)). The incorrect specificatmmhpacement of the geofabric were
critical design flaws, especially knowing that thess section was likely to be porous due to
the specification for no core material <12 mm to be usetiminimise potential dirty water
impacts on flora and faurigService and Hornsey 2013).

3.0 Bund Wall Construction (G. Diggles)

As this wall was a “design and construct” project, ¢batractor has a responsibility to produce
a product that they can guarantee will work. From rengiress reports published on the
internet, the contractor claims that thedelivered their contractual obligations in relation to
the Gladstone Port Corporation Seawall Projéct Therefore it might be assumed they
successfully constructed the wall to the approved dravangsdetails. If they were also the
designers and produced the drawings, then they are techmiesfignsible for the finished
product, but even so, how the flawed design was approvembfstruction in the first place, |
cannot fathom.

2 http://www.brisbanetimes.com.au/environment/gladstonesugarbund-wall-failures-explained-20131220-

2zrOr.html
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4.0 Matters Relating to Subsequent Leaking of the hd Wall (B.
Diggles)

4.1  Timeline of key events

In order to accurately portray the timing of key eventsculsed in the remainder of this
submission for the benefit of readers of this documentnaline of key events is provided in
Appendix 1. The period of time encompassed by the timedirze 15 month period between
December 2010 up until the end of February 2012.

4.2  Water quality reduction attributable to bund wall leaks

Construction of the bund wall at Fishermans Landing mented on 28 of January 2011
(Service and Hornsey 2013), at a time when several othEteanance dredging projects were
also underway (Vision Environment 2011a,b,c, Landos 2012, Appendicapital dredging
for the Western Basin project commenced on the 20 May 20isib Environment 2011b,
2012a), with disposal of some of the resulting spoil frims dredging on land in the
immediate area (Landos 2012), with the remainder presuniadityg disposed of at the
offshore spoil dumping ground at the mouth of Gladstonebéia south of Facing Island
(Vision Environment 2012a, b). Satellite pictures (publcaNlailable from Nearmap.com)
that were taken in early July 2011 showed that the comstinyarocess for the unfinished bund
wall at that time was a significant contributor tergased turbidity in the immediate area
(Figure 1). In contrast, the green coloured water adjattethe mouth of Grahams Creek to
the north of the bund wall construction appeared mopecdy of normal dry season water
quality (Figure 1) (based on historic photographic dataHerarea and confirmed by local
aquaculturists, and recreational and commercial fishetg)gesting the water quality in the
area had largely recovered from river flow events twaurred several months earlier, which
was later confirmed independently from satellite data andeaced by under average dry
season river flows for winter 2011 (Petus and Devlin 2012) Bund wall was closed on 21
July 2011, was nominally completed on 1 August 2011, and dredgebspaih to be placed
behind the bund wall on thd'September 2011 (Service and Hornsey 2013, Appendix 1).

Records show that after April 2011 there was minimal adlifdr at least 4 months prior to the
end of August 2011 (Vision Environment 2011a,b, 2012a), which wouladiexphy the water
in Grahams Creek in Figure 1 appeared to have returned taaindrsn season turbidity.
However, Vision Environment (2011b) noted in their August 201brteghat ‘Substantial
differences in turbidity, TSS and light attenuation coefficients weigergvbetween the
sampling occasioris Indeed, the baseline values for dry season taybidideep waters (>2 m
LAT) in the dredging project area was a median of 8tyNTU (sect 5.6.1 in GHD 2009), while
in August 2011 nearly all sites were exceeding 8 NTU rmady were exceeding Australian
Water Quality Guideline (AWQG) trigger levels of 20 NTWision Environment 2011b).
Although the construction and dredging processes thatuwnelerway at the time and during
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Figure 1. Satellite picture from Nearmap.com taken 11 July 26fdwing turbidity from the
unfinished bund wall construction (B) contributing to significambidity in the nearby waterways. In
contrast, the green coloured water adjacent to the mouBradfams Creek (GC) to the north of the
bund wall construction has been confirmed by local reiloretand commercial fishers to be more
typical of normal dry season water quality for this emiay. Inset: Close up of northern end of bund
wall showing sources of turbidity and operation of 1 backheelge evident (arrow) with turbidity
emitted from it being transported in a southward dioecti
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preceding months were noted by Vision Environment (2011b), wadity in August was
highest at the inner harbour loggers near the dredging and Wwall construction, they
attributed the many exceedences of dry season turbittiiyet levels and total suspended
solids (TSS) in that month to “tidal exchange” duripgirsg tides. However, their data on total
metal concentrations within Port Curtis in early Augustinid that topper exceeded 90%
Australian Water Quality Guideline (AWQG) trigger values, while ahum and iron
concentrations were found to be greater than double the calculated EH vadaeeatl sites,
indicating a departure from reference conditiofVision Environment 2011b). The metal
concentrations observed in August 2011 were astightly higher than that experienced in
April 2017’ (Vision Environment 2011Db).

The Nearmap satellite pictures from that time (Figurgrbvide a snapshot into what was
happening on the water in July and August 2011. It appearsvicion Environment data that
turbidity and suspended solids around Fishermans Landing mwereasing, despite cessation
of rainfall around 4 months earlier (Vision Environment 201BRbfus and Devlin 2012),
indicating they were being influenced more by constructiah dredging activity rather than
by river flow events. Vision Environment hinted this wheommenting on Site BG5 after it
registered the highest concentrations of severallsnegtaearly August, including aluminium
(1950 ug/L), arsenic (2.31g/L), cobalt (1ug/L), copper (2ug/L), iron (2400ug/L), lead (1.4
ug/L), manganese (44&y/L), silver (0.3ug/L) and vanadium (6.4g/L) (Vision Environment
2011a). They noted that BG& located at the base of the Narrows near Laird Point, where
ongoing construction activities have resulted in an increase in vesgality’ (Vision
Environment 2011b). It is notable that Table 5.17 in GHD (2009) stiawat in baseline
conditions, only 6% of water samples exceeded the ANZEZD0O0) 95% trigger values for
copper. It is reasonable to conclude, therefore, that the role ofatural wind and tidal
action in relation to the increasing frequency of turbidityexceedences in August 2011 was
one of mobilising an increasing amount of sediment that was ing generated by the
construction and dredging activity for the WBDDP.

Dredge spoil began to be placed behind the bund wall orf"tSeptember 2011 (Service and
Hornsey 2013), while cutter suction dredging commenced oh shane day (Vision
Environment 2011c,d). Large reductions in water quality werednalmost immediately by
environmental data loggers (Vision Environment 2011c), and latdrpspectively, by
independent analysis of satellite data (Petus and Devlin 2@hil§ increased incidences of
disease in aquatic animals were noted (Landos 2012), culngneticlosure of Gladstone
Harbour to all fishing on 16 September 2011 under Section 46eofisheries Act 1994
(Gladstone Fish Health Advisory Panel, 2012). In theapt&mber 2011 report, Vision
Environment (2011c) noted widespread exceedences in turbidity andviigB “unlike the
turbidity observed during previous spring tides, the September samplingd pwas
characterised by the majority of sites in exceedence of the AWQ@€ermore, the levels of
turbidity recorded, particularly during the final sampling occasion, werteeexely elevated,
up to 60 NTU, compared with that observed during spring tide sampling ebpsewonths
(Vision Environment 2011c). For comparison, a reading of &0 Krecorded at site C3 near
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the bund wall in late September) is 3 times the AWQggér level for these ecosystems of 20
NTU (ANZECC 2000), and is over 15 times higher than the immetbaseline dry season
turbidity measured before the project began (GHD 2009), dadimgs at other sites such as
ST1 at this time were even higher. Water quality receindsved the 6 hour rolling average at
ST1 exceeded 100 NTU on the 29 September 2011 (Figure 2) (meedthe AWQG trigger
levels and over 25 times baseline) with that averagecdaizealing even higher peak readings.

20 Western Basin Water Quality Monitoring 5T1
100 4
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£60
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. e e T s S e
] ) . .
“,’__r__ '-"',5;- ] o '-"',, '-".E'.l £ e Fe LA
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7 7 = 7 7 = ’ .r 7 7’
- - - - 9%th Percentile & Hr Rolling Average 2 MNew Moon @ Full Moon

Figure 2. Turbidity data taken from the ST1 data loggemaféxtin the middle of Fishermans
Landing) near the end of September 2011.

During this time, Vision Environment (2011c) also found redustiordissolved oxygen below
AWQG trigger levels at some creek sites, including @nad Creek, and stated\ “visible
plume was aerially observed during the latter spring tide extending @&6in the narrows to

P5, confirming the measured restjtsand ‘dredging activities are also likely to have
contributed to elevated turbidity Observations (Figures 3 and 4) and water quality readings
taken by BD on 27 and 28 September 2011 also confirmed sighifiodndity plumes
originating from dredging activities and the bund wallaaspreading into Grahams Creek
(Figure 3) and Auckland Inlet (Figure 4), despite the fact shaface salinity at both sites
approximated that of full strength seawater (34-35 ppt), dstrating no significant river flow
influence.

At this time, complete clogging of the intake watetefs at the GAWB fish hatchery (drawing
from Auckland Inlet) within 24 hours of installation of &it media was recorded for the first
time ever (Figure 5a), despite the hatchery operatingnearusly at the same location for over
15 years prior to September 2011. By October 2011, turbiditgesbences were being
recorded even during neap tides (Vision Environment 2011d) and GASNBratchery was
storing clogged filters at -20°C as evidence to managemgustify a tenfold increase in
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Figure 3. Photograph of turbidity plume on run in tideklng northwest along Grahams Creek
(23°43.636 S, 151.13.147 E), at 9.48 am, 27 September 2011. Tide dinetgdrby arrow.

Figure 4. Auckland Inlet on run in tide at 8.05 am on 28 Semegil1, looking towards the
intake of the GAWB Hatchery (23°50.333 S, 151°15.045 E). Wateityjwehs extremely
poor with turbidity highest on record after 15 years openadt that location.
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Figure 5. Intake water filters from the GAWB fish Hetcy which draws water from Auckland
Inlet (see Fig 4). Photo 5a was taken immediately upon v&nfoom the water on 27

September 2011, after less than 24 hours service. PhoheBlwv) was taken on 18 October
2011, after less than 24 hours service followed by 48 houemstat -20°C.
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Figure 6. Auckland Inlet at 11.13 am on 8 October 2011, at 23°50.0431815.107 E
looking west from outside the marina. Water quality hagirawed markedly since 27
September, but sediment from previous high turbidity ewentsined on subtidal surfaces.

purchase requirements for filtration media (K. HutchBAWB fish hatchery manager,
personal communication to BD, 18 October 2011). GAWB $vafid that within 48 hours of
storage at -20°C, clogged filter media turned almost cdelgldlack (Figure 5b). On 8
October 2011 while salinity still approximated full strengtawater, BD confirmed that
turbidity in Auckland Creek was varying markedly from weeknveek (Figure 6), presumably
due to effects of wind and tide on the direction of pheme from dredging and disposal
activities around the Fishermans Landing bund wall. dte |October 2011, Vision
Environment (2011d) noted thasites P5 and B7 in the outer harbour, usually characterised
by relatively low turbidity levels, also exceeded the QWQisrotcasion. This suggests slow
movement of the residual plume out of the harbourhey also noted that dissolved oxygen
varied across the harbour, with concentrations boldhwband above the QWQG at two sites
(QE2-1 and C7-3) suggesting the presence of algal blotmd$dowever, it is not clear if
specific algal testing was done to identify the agentsy(ha or otherwise) responsible for the
suspected bloom.

On page 4 of their September 2011 report, Vision Environm&teds ‘Under GPC
instructions, weekly water quality sampling is no longer undertakenest BG1, BG2 and C1
but has now commenced at the outer harbour site B7, first sampled off tBepfember.
Sampling at site BG4 was unable to be undertaken on"tt&eftember due to a high volume
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of boat traffic in the aréa(Vision Environment 2011c). Logger site BG4 was locatest ju
south of the entrance to Grahams Creek and east ofottileern tip of the bund wall, while
BG1, BG2 and C1 were located due east of the bund wall andgsintine main construction
and dredging activity.lt appears prudent to seek from GPC the exact reasons whhese
particular sites were removed from water quality monitoring, given their removal could
have influenced the integrity and continuity of water qualiy data collection.

Faced with rapidly declining water quality greatly excagdihe environmental conditions
imposed on the project, it is now apparent that GPC edgagesultants BMT-WBM to
conduct a modelling investigation to try to determine the® of the excessive turbidity. In
their preliminary report dated"November 2011, BMT-WBM (2011a) identified the following
potential sources and mechanisms for generation of suspesttieteats:

» Tide, wind and wave resuspension of bed sediments faitirally and as may have
been modified by works to date.

» Direct dredge related suspended sediment loads at thewvariedging locations.

* Flow through/under the reclamation bund wall carryingpesnded sediment and/or
scouring, particularly during spring tides. This is in respoonsthé bund wall being
porous and may include direct dredge material placed adjamehe wall as well as
diffuse sources along the wall.

* Increased suspended sediment loads from the shallow emtatorne north of the
Fisherman’s Landing reclamation area as a result otased currents with associated
sediment resuspension/scour. This is in response t@ebdon the hydrodynamic and
coastal processes in the area as a result of the balhdomstruction and is affected by
the reclamation shape as well as the porosity of thle wa

* Increased boating traffic with wake and propeller washspending sediment; and

» Various point sources from works along Curtis Island asevdtere within the harbour.

Natural sources of additional turbidity (e.g. flooding) &ygherefore, not considered by BMT-
WBM (2011a) to be relevant or related to the rapid increasésrbidity observed after's
September 2011. Their subsequent modelling work (BMT-WBM 20ta&blirmed this, and
concluded that the observed excessive turbidity in Septe@iteber 2011 in Port Curtis
could not be explained by natural (base case or bastdirey, but could only be explained by
a combination of maximum dredging effort (6 dredges) as vgeleakage of 50 kg/sec (3
tonnes/min) of dredged sediment from the bund wall. lhdB&T-WBM (2011b) calculated
the total sediment release rates into the Port Caeyséem by 5 dredges and as designed
tailwater discharge from the cutter suction dredge wag DHiR5 kg/s (975 kg/min). In other
words, in their memorandum dated 24 November 2011, BMT-WBMrlglestated that the
excessive turbidity levels in Gladstone Harbour in Sepesroctober 2011 could only be
explained if the bund wall was leaking at a rate that twale the normal background levels

of turbidity generated by dredging alone

BMT-WBM (2011b) concluded that,These results indicate that the porosity of the bund may
be the key cause of widespread elevated total suspended sediment levels, since material
discharged into the reclamation area by the CSD can migrate into the harbour.” This is an
extremely important point, given that both of the nmeandum documents (BMT-WBM
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2011a, 2011b) as well as the Vision Environment water qualigrie for September and
October 2011 (Vision Environment 2011c,d) did not appear in fleeerece list provided by
the Gladstone Fish Health Scientific Advisory Par01@). Instead, the Gladstone Fish
Health Scientific Advisory Panel, (which was estalgi$lon the 2% September) was informed
by DERM (2011) in October 2011 thawdter quality in the Harbour and the two estuaries
(Boyne River Estuary and Calliope River Estuary) was consistent with historical trends,
apart from the impacts of flooding in January 2011”, even thoughthe credibility of the
DERM water quality report was questioned at the ijirty independent water quality experts
(Hart 2011). Given the existence of the memorandums by-BKBM (2011a, 2011b) on 2
November and 24 November 2011, respectively, and the facthehaAdvisory Panel had its
last meeting on 9 December 2011, there appears to haveabg#a time for the GPC to
provide these reports to the Gladstone Fish Health SaeAdvisory Panel, as well as
updated water quality reports (Vision Environment 2011b,c,d) pridhe latter producing its
final report in early January 2012Z’he reason why these critical data were withheld from
the Fish Health Advisory Panel needs to be fully investigated

Further scrutiny of the water quality monitoring data suggéstisthe failure of the bund wall
to contain sediment resulted in reduced water qualigr @uite large scales. Indeed, the
testing conducted at the offshore spoil dumping ground bioNiEnvironment (2012a) found
that iron and aluminium levels at SGW1 (locatedtb& mouth of the Boyne River and inshore
from the offshore spoil dumping site, see Figure 7) welaively low in January, April and
July 2011, suggesting little influence from river flow eveatghis location, but these metals
jumped dramatically in October 2011 (Figure 8), which was itke det of data published for
that sampling site after the bund wall began leakidg.noted by Vision Environment (2012a),
in Gladstone Harbour both iron and aluminium are found predominantly particulate form
bound to sediments. Because of this, these two nealde used as markers of turbidity to
demonstrate that the outer Gladstone Harbour areasneemcreasingly affected by dredging
related activities (spoil dumping offshore and possiblg #éhe bund wall leaks) from October
2011 onwards. This suggests that the area footprint of aHiéeted by the failure of the bund
wall to contain dredge spoil extended a considerable distiaom the reclamation area into the
middle and outer parts of the harbour close to the spoipthg ground (Figures 7, 8), which
was even further to the south than the modelling doneMyi-B/BM (2011b) indicated.

Provision of modelling by contractors working for projecopwnents often underestimates
actual environmental impacts compared to data collectezbimpliance authorities (Grech et
al., 2013, and see Section 4.5 for more comments on ths).pdHowever, in this case the
modelling done by BMT-WBM (2011b) was fitted to the environraédata then available, so
it is likely to be reasonably accurate, although sta@hasvironmental conditions (particularly
wind forcing) would not be predictable by modelling and thudccmfluence real world data.

3 hitp://mww.gladstoneobserver.com.au/news/scientititisgs-curtis-report/1161490/
4 hitp://mww.gladstoneobserver.com.au/news/water-heakistopns/1161971/
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dredge spoil dumping ground from January 2011 till January 2012ph&ifeom Fig.7 of
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4.3 Biological consequences of water quality reduction

Diseases of fishes occur when susceptible fishes are exzkgospathogens under certain
environmental stress conditions (Snieszko 1974). It iswaédbestablished that water quality
is a critical factor influencing both infectious and non-otifeus disease in aquatic animals
such that the relationship between water quality and aqaatmal health is universal, and
intimate (Kinne 1984, Rohde 1984, Sindermann 1996, Roberts 2001, Noga Bebduse of
this, finfish are normally good integrative indicatoifsegcosystem and environmental health
(Gladstone Fish Health Scientific Advisory Panel 2012),ugfo other species of benthic
aquatic animals (e.g. shellfish such as filter feedinghmevenolluscs), and corals are often even
more sensitive indicator species (Esselmont et al. 208dgéiet al. 2009). In Australia, and
other countries where the environmental impacts of dredgisdpdran studied, this activity has
been shown to have at least some (often significagative impacts on water quality,
especially in relation to the unavoidable resuspensiosediments and remobilization of
legacy pollutants (Rice and White 1987, Bonnet et al. 2000, Naiyar 2004, Esselmont et al.
2004, Cave et al. 2005, Knott et al. 2009, Hedge et al. 2009, Burtodoainston 2010, Petus
and Devlin 2012), some of which can then become bioavail&gigléton and Thomas 2004,
Sturve et al. 2005, Hedge et al. 2009) to the detriment sfystam functioning (Esselmont et
al. 2004, Knott et al. 2009, Burton and Johnston 2010).

For example, Esselmont et al. (2004) used live coral t&hedeas biomonitors and found
concentrations of copper and other metals spiked tot&w® times background levels when
corals were exposed to fine sediments resuspended during dredgiimyvnsville Harbour
(906,190 tonnes, or c. 510,006 or around 1.1% of the planned scale of the WBDDP
Knott et al (2009) and Hedge et al. (2009) studied the impactather relatively small
dredging program at Port Kembla (325,000 anless than 1% of the planned scale of the
WBDDP) in NSW and found large perturbations in the marine enument such that Knott et
al. (2009) statedrésuspension of sediments pose a real ecological threat to organisms in
contact with the contaminated water-column. Containment measures (e.gur&ins) are,
therefore, essential and further engineering innovations (e.g. dredging desidmperations)
are necessary to reduce resuspension during the dredging and deposition omtsedihme
addition, this study demonstrates that past pollution events can causentcao@ogical
impacts that extend well beyond those habitats recognized as being contamirateeli. the
huge scale of the WBDDP, planned to be araiedders of magnitude largerthan these two
examples of dredging programs from Townsville Harbour amtl IRembla where significant
biological impacts were measured, it must be consideradahée that significant biological
effects will also result from the WBDDP. The questiben becomes, how will the biological
effects present themselves, and over how great anvdl¢ae impacts be observed ?

The GPC agreed that there would be environmental impactstire WBDDP, and stated as
such in its community fact sheefftfe disposal of dredged material at the East Banks offshore
disposal site will have a localised impact in the vicinity of tlepasal site, which is located
outside the Great Barrier Reef Marine Park boundary. The environmiempact is estimated

to be medium to long term but experience has shown sea disposal rehabibtatenatural
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state given sufficient timiéGladstone Ports Corporation 2012). Even independent rexvsew
(Nowak 2013) have noted thattiere is no doubt that (the WBDDP) resulted in resuspension
of sediments, increased boat traffic, increasing risk of boat sttdkéurtles and mammals and
increased noise from increased boat traffic, pile driving and dredgifgut could dredging,
spoil disposal and bund wall leaks from the WBDDP hadxersely affected fish health ?

The Gladstone Fish Health Advisory Panel (2012) revieweddata on barramundigtes
calcarifer) that exited Awoonga Dam into Gladstone Harbour via Bogne River. Their
findings concur with observations that barramundi thayesd in the dam or in the freshwater
reaches of the Boyne River remained healthy (Appendix #l) bgrmApril 2011 most had fully
recovered from injuries sustained as they topped the ddiniDiggles 2011). However, once
river flows ceased and saltwater from the harbour wottkegay back up river, these fish were
exposed to marine parasites such as the monog&eztrenedeniap., (see Deveney et al.
2001) to which they would have been naive. This, togetlitér mgh densities of fish and
dropping water temperatures as winter approached, would hedsprsed the barramundi in
the Boyne River to eye fluke disease, as evidenced byeykelesions reported by both
commercial and recreational anglers (Gladstone FigitiHédvisory Panel 2012). However,
this hypothesis would not explain the diseased barransardpled from the Boyne River in
2012 withoutNeobenedeniap. infections, eye lesions or EUS, but with haemoichskin
lesions and peritoneal effusion (Landos 2012).

Furthermore, many other species of elasmobranchs amhfinésides barramundi and catfish
from Awoonga Dam were also observed to be exhibiting hatagic (red) skin rashes in
Gladstone Harbour that were not “red spot disease” EU&I¢®ne Fish Health Advisory
Panel 2012). Some of these were first reported by coomhdishers in April 2011 in fish
(cobia, queenfish, black jewfish, sharks) caught near #dgérspoil dumping ground (Landos
2012), and the frequency of these reports increased frgn20ul onwards. For these species,
the Fish Health Advisory Panel observed thanfish (n = 24) were found with lesions and red
skin, but at a low prevalence within their populations (approX’5%nd that No bacteria,
parasitic or fungal pathogens were found which could explain these skin fesions

It must be noted that the Gladstone Fish Health AdvisanePdid not conduct any of its own
on-water investigations of diseased fish. Instead, thelpalied on reviews of existing studies
(mainly Biosecurity Queensland fish pathology reports) tyhizefore October 2011, were
based on samples and data collected opportunistically ngpaddified Biosecurity Queensland
veterinary fish pathologists, but by Fisheries Queenslarsktrobrs who had little or no
professional aquatic animal health qualifications, traimngxperience. This was confirmed
by BD personally on 20 January 2012 when he was examiningdsured in gill nets near
the dredge spoil dumping ground (Figure 8). BD witnessed twbefiés Queensland
observers (who were examining the same populatiorsbf verlook parasitic infections and
lesions that were obvious to me and that would have Heserwed by a competent fish health
professional. The same Fisheries Observers laterrowdito BD they felt they weren't
sufficiently trained to perform the tasks they werenpeassigned, and also that they failed to
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pick up all lesions that were present on the diseaskd fio my (BD) knowledge, Biosecurity
Queensland veterinary fish pathologists were not presetite water in Gladstone Harbour at
any time during August- December 2011, as they were requireenain in the laboratory
working up samples that were often several days old by the ttiey got to them (which
greatly reduces the usefulness of any pathological orradotgcal findings, see Nowak et al.
2005, La and Cooke 2011). Because of this, problems with dat@lahty, but also data
quality, greatly reduced the ability of the Gladstone Figlalth Scientific Advisory Panel to
determine the cause(s) of the disease syndromes obseragdatic animals at the time they
made their deliberations in late 2011 (Gladstone Fish kH&alientific Advisory Panel 2012).

As an example of new fish health data that becamadadie after the Advisory Panel report
was published, the information for Talang queenfSbofnberoides commersonnianase of
us (BD) sampled near the offshore dredge spoil dumping droar20 January 2012 makes a
useful case study. Some of these data were alread3npedsy Landos (2012), but the data is
re-presented here in more detail, together with base@aéhhdata for normal queenfish, to
provide some perspective on the health status of pelashidrf outer Gladstone Harbour in
January 2012. Offshore disposal of dredge spoil begins wetdgds filling large barges with
sediment, followed by transport of the sediment offslio the disposal site, often leaking from
the barge as it moves along if the barge doors do nopsyzdrly (BD, personal observations).
Once at the disposal site, the barge doors are opedethamniredge spoil is dropped through
the entire water column onto the sea bottom (Figure 9).

Figure 9. Depth sounder readout of the dredge spoil dispasadss at 8.42 am on 20 January
2012 in 15.5 meters of water at the offshore spoil dumping gr@®r52.065 S, 151°27.905
E). The dumped sediment (arrows) affects the enttencolumn, not only the sea bottom.
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This process therefore not only covers the sea bottbimsediment, it also contaminates the
entire water column, as shown by the depth sounderitrdéigure 9. Because of the nature of
this process, it is evident that aquatic organisms througiheuwater column (particularly
benthic, but also pelagic) in the vicinity of dredge sdainping activity can be affected by the
dumping process. Talang queenfish are a neritic-pelagicespdwat occurs throughout the
tropical and subtropical Indo-West Pacific (Griffithsad. 2006). They are active predators
occupying a high trophic level, with juveniles occuring witleistuarine nursery areas, while
mature adult fish occur over inshore reefs up to around 16ffghore (Griffiths et al. 2006).
The areas around outer Gladstone Harbour thereforedvmulconsidered typical habitat for
adult S. commersonnianusQueenfish do not live in Awoonga Dam and adult queenfish are
very unlikely to spend much (if any) time in the Boyne Riv®ata collected by BD at dawn
on 20 January 2012 at the site where the queenfish were e pR3°55.962 S, 151°31.031 E,
see Figure 7) found full strength seawater (36 ppt), waepéerature 26.1°C, dissolved
oxygen 95% (6.4 mg/L) and a secchi depth reading of 4 metehsitySdata were consistent
with no freshwater influence, especially consideringsigmificant rainfall (over 40 mm/day)
was recorded in the previous month (Vision Environment 2012ig),caer 7 months since
river flow ceased in the Boyne River (Appendix 1).

That morning BD examined 27 freshly caught queenfish (meahléogth 79.6 cm) within 5
minutes of their capture using gill nets during fishery indepaniih health sampling (Landos
2012). A high proportion (66.6%) of these fish exhibited vayylegrees of haemorrhagic skin
lesions resulting in skin erythema, particularly on pketoral girdle and ventrolateral surfaces
of the body (Figures 10, 11), which was associated with frighalence (100%) and intensity
(mean intensity = 21.2 copepods/fish, range 4-46) of infestaff the ectoparasitic copepods
Lepeophtheirus spinifef‘sea lice”, see Figures 12, 13). Queenfish with skythema were
infected with at least 10 and up to U6spinifer, but fish with less than 1D. spiniferdid not
present with noticeable skin erythema. All queenfisaatéd with more than 35 copepods had
very noticeable erythematous skin lesions of moderatevtere intensity (Figure 14).

Neither fishers in Gladstone Harbour (Landos 2012), reBesnentists who studied queenfish
throughout Australia (Shane Griffiths, personal commuio® nor experienced recreational
charter fishing guides who have caught over 25,000 queenfishitfi® Gulf of Carpentaria and
Northern Australia over the past 2 decades (Dave Donaishmed communication), have ever
previously observed skin erythema of this nature in queenfishugtrélia. 1 (BD) also have
not observed similar lesions on many hundreds of queesamined at fish markets in South-
East Asia (Figure 15). Furthermore, data collected byd@Dther baseline fish health surveys
of queenfish (n = 91, mean fork length 48.9 cm) captured imgi#l in rivers and harbours in
the Northern Territory between August 2012 and October 2013 fooncevidence of
haemorrhagic skin lesions in queenfish, including fish ief@avith sealicel(. spinifer and
Caligus spp.) (Table 1). Intensity of sea lice infections ifdwqueenfish under normal
conditions were similar to those observed in othdd viish species (Wootten et al. 1981,
Tingley et al. 1997), occurring in the typical overdiseer distribution (i.e. most fish had few
parasites, Figures 16, 17).
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Figure 10. Haemorrhagiesions érythema) on the pectoral girdle and ventrolateral surfates o
gueenfish taken from outer Gladstone Harbour on 20 January 2012.

Figure 11. Pectoral girdle of another queenfish with skin erythdéroan outer Gladstone Harbour.
Some parasitic copepodsepeophtheirus spinifealso known as ‘sea lice”) are evident (arrows).
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Figure 12. Pectoral girdle of another queenfish with skythema from outer Gladstone
Harbour, 20 January 2012. At leadt.Gspiniferare evident in this photograph (arrows).

Figure 13. Close up of queenfish pectoral girdle skin erydheshowing many parallel
pinpoint haemorrhages - likely from penetration of $ea appendages and /or feeding
apparatus past the protective slime layer. Onspiniferis visible (arrow).
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In contrast, the sealice infections of queenfish frarteo Gladstone Harbour were unusually
intense, being significantly higher (ANCOVA P<0.0001 witshflength as covariate) than in
healthy queenfish examined from the Northern Territogb{@ 1, Figure 17) and at levels in
some queenfish only previously seen for heavyspinifer infections of oyster cracker dart
(Trachinotus bloch)i aquacultured at high intensity in the Philippines whichewiafected by
up to 50Lepeophtheirus spinifefsee Cruz-Lacierda et al. 2011). In that instance, heavil
infected dart became emaciated, and exhibited haemorieagias on the body surface (Cruz-
Lacierda et al. 2011), in manner virtually identical to thlaserved in queenfish from outer
Gladstone Harbour.

Being in a position of being able to examine these fishathately as they came from the
water, BD was able to determine that the haemorrhagoris were due to pathological
interaction between the sealice locomotory and fepdppendages and the protective slime
layer of the fish. It appeared that wherever the sedlad penetrated the slime layer with their
appendages, the area was becoming irritated and haemor(kagure 13), and that site
specificity of the sealice for the pectoral girdle awehtrolateral areas of the fish was
responsible for the pattern of skin rashes that wernbleiso the naked eye. What is very
unusual about these haemorrhagic lesions is that, underahcircumstances, sea lice rarely
occur in significant numbers or cause pathological &ffea wild fish (Wootten et al. 1982).
Indeed, the mean intensity of around 4 sea lice per @simdf for queenfish in baseline
conditions in the Northern Territory (Table 1), wasrfdito mirror typical baseline infection
levels of wild salmonids infected with sealice (meanralance 4-6 copepods/fish, see Tingley
et al. 1997), as was the overdispersed mode of infectery few queenfish had heavy sealice
burdens under normal circumstances), see Figure 17. Woderal baseline conditions, no
pathology is visible in the presence of low numberseaflise (Figure 16). In contrast, the
gueenfish from outer Gladstone Harbour were heavily iaée@nd suffering from grossly
visible lesions. Literature review was undertaken tordete whether plausible mechanisms
existed to explain the unusually intense infections ankofizgical reactions exhibited by the
gueenfish sampled from outer Gladstone Harbour.

Review of scientific literature found that epidermalssoo can occur due to direct exposure of
fish to sediments (Mondon et al. 2001, Nowak 2013). Reducettrepal thickness could
make queenfish more susceptible to developing skin erytherhaewnorrhagic skin lesions
when infected with sealice, as it would be easiertf@ lice appendages to penetrate the
protective slime layer. Exposure to sediment aloneirmenease stress in fish (Redding et al.
1987, Reid et al. 2003), while some sediment contaminantsnietgls) are potent immuno-
suppressants for fish at levels reported to occur irdskdme Harbour waters during the
WBDDP (see Zelikoff 1993). Algal blooms that were suspetdextcur in Gladstone Harbour
from October to at least January 2012 based on indireasunement of dissolved oxygen (see
Vision Environment 2011d, 2012a) and limited microscopic studiesi€had by significant
amounts of suspended solids in some algae samples, ldg® R@11) may also be stressful to
fish, particularly if due to harmful algal species (Haherg 2002). Indeed, immunomodulation
of fish hosts by environmental factors is why infectiohsamne ectoparasites with direct
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Queenfish Gladstone Northern
Harbour Territory
Number of fish sampled 27 91
Mean length (cm) 79.6 (TL) 48.9 (FL)
Range (cm) 78-81 20.9 -76.1
Standard deviation 1.15 11.1
Sealice infections

Prevalence 100% 64.8%
Mean intensity (copepods /
infected fish) 21.2%%* 3.68
Standard deviation 13.72 4.65
Range 4-46 0-26
Haemorrhagic lesion prevalence 66.6% 0%
Mean lesion intensity 1.78 n/a

Table 1. Data for sealice infections of queenfish examiryer B Diggles from gill nets during fish

health monitoring projects in Gladstone Harbour (Jan 2012)tenNorthern Territory (Aug 2012- Oct
2013). **Intensity of sealice infections in Gladstonerbtaur was significantly higher (ANCOVA

P<0.0001, with covariate controlling for fish length). Ofish from Gladstone Harbour exhibited
haemorrhagic skin lesions. FL = Fork length, TL = td&éamigth. Data from Gladstone Harbour from
Landos (2012). Data from Northern Territory from Cardno (2018a)

Figure 15. Large (c. 70-75 cm FL) net caught queenfish @t amarket in Brunei Darussalam, SE Asia
in 2012. Note normal colouration and absence of haemacrlesipns.
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Figure 16. The arrow shows the location of a sirglepinifer (arrow) on the pectoral girdle of a
gueenfish sampled from gillnets in the Northern TerritoryAingust 2012. Note absence of skin
erythema.

life cycles (like sea lice) tend to increase withr@asing levels of pollution (MacKenzie 1999).
Certainly, it has been shown that implantation ofisoltresulted in immune suppression and
heavier sea lice infections in controlled experimentsoino salmon (Johnson and Albright
1992), meaning that increased sea lice levels in wild fisbluding queenfish) can be

considered a reasonably reliable clinical sign of imosuppression, without necessarily
requiring direct measurements of immune status (e.gneasurement of blood cortisol).

Independent reviewer Nowak (2013) noted tHakifi lesions in marine animals which are
mentioned in the repoiiof Landos 2012are likely a result of resuspension of sediment and
either physical damage or exposure to contamiriardad in particular, queenfish from
Gladstone were reported to show erythema associated with Lepeophtprnifer (sea lice)
with infection intensities of up to 46 copepods and a mean intensity ofapke@ads/fish. The
relationship between the number of those parasites and lesion intensiyeenfish in
Gladstone area shown in Figure 10 in the report is convincing and suggesskithétsions in
this species were associated with sea lice infet{iNowak 2013). With additional baseline
data for sealice infections in queenfish now publically al&al§Cardno 2013a,b,c,d), it is now
apparent that normal healthy wild queenfish in northern Alistgenerally have low numbers
of sealice, which is consistent with sealice datala@ for other wild fish species. It is
therefore clear that, despite an apparent lack of éecee of DERM action trigger levels for
turbidity in outer Gladstone Harbour in January 2012 (Migmvironment 2012a,b), queenfish
in that area were diseased and showing clinical sifgimsrounosuppression.
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In this section, BD has presented data, temporal epid@gygicand results from literature
review that all show that elevated sea lice infectiand haemorrhagic lesions in queenfish
sampled from outer Gladstone Harbour in January 2012 couwdus®d by exposure of these
fish to disposed dredged material. Thus a causal redhipribetween dredge spoil disposal
activities (including bund wall leaks) and reduced queenfigtitthén Gladstone Harbour in
January 2012 remains plausible at this time. Further igetgtn of this matter is required.

4.4 Dredging operations not being conducted to best practi¢& Diggles)

It is important that dredging activities within or adjacémtsensitive marine ecosystems are
managed well in order to mitigate potential ecosystem dansageed by the effects of
excessive turbidity, and resuspension of metals and legatiytants that may occur in
sediments (Sydney Ports 2009). The types of environmdatahge that can be caused by
poorly controlled dredging includes smothering of seagrasgbs@als, as well as declines in
health and recruitment of fish and other aquatic organi@hZECC 2000, Airoldi 2003,
Sturve et al. 2005, Partridge and Michael 2010). Prominaantsts consider that for
environments within and adjacent to the Great Barrierf Rgerld Heritage Area, it is
important that dredging activity is undertaken using werlaBst practice, otherwise it is likely
that severe degradation of critical ecosystems ofGteat Barrier Reef (and/or its adjacent
estuarine nursery areas) will result (Brodie 2014).

The Gladstone Ports Corporation has claimed for théDIB that The operational method
developed for the dredging operation is designed to minimise the ingfagitedging on the
marine environmeit (Gladstone Ports Corporation 2012). However, from water
observations and photographs taken by BD of dredging tgcitviGladstone Harbour on 27-28
September 2011, and from numerous other photographs availate WBDDP dredging
operation that are publically available in the interitas, clear that no “silt curtains” have been
used to minimise or contain turbid water generated by dreddsig curtains are designed to
reduce the amount of dredged material and turbidity esgapio the surrounding water, and
they are nearly always used on similar projects intralia as their use represents best practice
for mitigation and management of turbidity and other enviremtad damage that can occur due
to dredging (e.g. Knott et al. 2009, Sydney Ports 2009). | @at a loss as to why DERM
has apparently not insisted on the use of silt curtainsigltine WBDDP project, as they have
insisted on their use on all other dredging projects eHaeen involved with in my recent
memory.

Perhaps in part due to this failure to adhere to best praetimother observation | (GD) have
noted regarding the WBDDP project is that present-day ogihaphs of the harbour

demonstrate that it has high background levels of turbmty, even during neap tides. This is
a very different situation compared to the clean grestem observed there in the 1970s when
| was on the sites of the wharves being constructed backinh the Fishermans Landing area.
We both agree with the expert opinion of Professor Wadn he stated that the DERM report
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of October 2011 was not credible in stating that water gualitGladstone Harbour was

“consistent with historical trentls Indeed, this may demonstrate that DERM was ignoo&nt

(or deliberately ignoring) the data being collected byorfidtnvironment (2011a, b, c), and/or
has little understanding of what natural baseline wguatity in Gladstone Harbour was like as
little as 40 years ago. It is important to recognizewsigifting baselines are (deliberately or
otherwise) incorporated into planning processes, as basaliaemportant reference points,
and sliding baselines erode our understanding of naturaysteos processes and blur our
ability to understand what a healthy ecosystem looks Hauly 1995, Dayton et al. 1998,
Diggles 2013).

4.5  Adequacy of monitoring of water quality and aquatic animal heah

Given the undoubted importance of accurate baselinesfe®mce points for management of
coastal ecosystems (Pauly 1995, Dayton et al. 1998, Diggl&3), the failure to undertake
baseline aquatic animal health studies prior to commentenfieche WBDDP is, in hindsight,

a glaring error. Instead, the WBDDP appears to haledralmost entirely on water quality
monitoring with reference to the AWQG (ANZECC 2000) toeassenvironmental impacts.
While the AWQG water quality trigger values can be usead asugh guide for estimating
likely environmental effects, they are in no way a stlist for proper biological monitoring
and the guidelines themselves clearly state this (ANZECC 20B0) example, water quality
data do not provide information on bioavailability of contaamts such as metals, which only
proper biological monitoring can do (e.g., see Rice andaM887, Hedge et al. 2009). Itis
also virtually impossible to monitor the full range bétmany different types of contaminants
or associated biological phenomena (e.g. algal blodmas)can precipitate outbreaks of disease
in aquatic animals. Hence when there are diseased anmmgde water, it is scientifically
incorrect for authorities to make statements in publicoancements and technical/briefing
documents to the effect thawvater quality results suggest that dredging can’'t be causing a
problem” (i.e. in effect“this book says those diseased fish should be Jiigge GPC (2011)
and DERM (2011) for examples).

Proper assessment of biological effects requires aecuraselines and actual biological
monitoring, not just water quality assessments, whilesitiyation of aquatic animal disease
events also requires specialist skills and techniqguewék@t al. 2005, La and Cooke 2011).
Records show that these sorts of specialist techniques wa¢ applied in Gladstone Harbour
until well into the event (around October 2011) when FisBegQueensland first sent up a team
of dedicated investigators lead by people with aquatic arfeth training. This means that
by the time proper investigations of aquatic animal heakh dtarted (i.e. fishery independent
sampling by trained personnel on the water), the wonsaats had already passed (Gladstone
Fish Health Scientific Advisory Panel 2012). Indeed,dbwmspicuous lack of baseline aquatic
animal health data and biological monitoring were keyaesisvhy the Fish Health Advisory
Panel could not determine with any certainty the causksefse outbreaks in aquatic animals
in Gladstone Harbour and surrounds in 2011 (Gladstone FisbthHeaéntific Advisory Panel
2012).
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This is clearly a completely inadequate situation thetnkfully, it seems proponents of some
other large coastal developments in northern Austraie learned from. Indeed, to their
credit proponents of some recent projects have sed¢a foluntarily include baseline and
longitudinal aquatic animal health surveys as part of gr@nronmental monitoring programs
(Cardno 2013a-e). To avoid a repeat of the problems erpeddn Gladstone Harbour in the
future, it would be very wise for Governments around dbentry to make baseline aquatic
animal health surveys and biological monitoring (e.g Riocg White 1987, Hedge et al. 2009)
compulsory components of environmental monitoring studags all significant coastal
developments. This need could be addressed as part okvlsoms of environmental
monitoring and governance structures for these sormsapcts that prominent scientists are
calling for (Grech et al. 2013, Brodie 2014).

The GPC in its public documentation stated thanh “extensive environmental monitoring
program provides an early warning capability to the Dredge Technical Refer@anel and
day-to-day dredge operation well before the point where unacceptable envintahimgacts
occur from dredging activitiés(Gladstone Ports Corporation 2012). However, public and
scientific faith in the veracity, integrity and objeaty of the GPCs WBDDP environmental
monitoring program and its ability to mitigate environméntgpacts was lost sometime in the
period between September and November 2011, when it bedaandrom the persistence of
disease in aquatic animals and illnesses in fishermen meg¢ien (and the apparent absence of
these problems anywhere else along the Queensland,dbastsomething was very wrong
with the water in Gladstone Harbour, and that it wabkely to be related to rainfall many
months earlier. Yet the GPC and other Queensland rGaent departments such as DERM
(2011) persisted in informing the public (and the Fish HealtlenBfic Advisory Panel in
October 2011) to the effect thatvdter quality in the Harbour and the two estuaries was
consistent with historical trends, apart from the impacts of floodingamuary 2011 It is
notable that another document submitted to the Fish iH&alientific Advisory Panel by the
GPC which was finalised on 27 September 2011 (Gladstone Rupsr@tion 2011) failed to
disclose the significant maintenance dredging and bunt cmastruction works that were
undertaken as part of the WBDDP as early as January 2011 @ipgdgn Instead, Gladstone
Ports Corporation (2011) briefed the Fish Health AdvisogndP with the following
information; “The dredging companies started on 10 June 2011 with two small backhoe
dredges. A third small grab dredge commenced operation in August anuaihecutter
suction dredge Almahaar, commenced operations on 5 Septembér 28ddund the same
time, the GPC was investigating algal blooms (Fabbro 2011fanducting its own internal
investigations of what went wrong with the bund wall (BMABM 2011a, b), while it was
clear to any reasonably experienced person on the watgladstone Harbour with access to
basic equipment like a camera and an internet coome¢Figures 1,3,4), that there was a
significant water quality problem related to the WBDDIR hindsight, with the belated release
of detailed data on the leaking bund wall 2 years latbe (Australian 2014), it has become
clear that the public statements and briefings of the Hiellth Advisory Panel by GPC
(Gladstone Ports Corporation 2011) and some Government depéstife.g. DERM 2011)
during September and October 2011 were misleading, at best.
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Brodie (2014) pinpointed that a major issue with the WBDD# yand still is) the lack of a
compliance water quality monitoring program fully independeoim the developers. This
lack of independence is characteristic of most largeeldpments in Australia (Grech et al.,
2013), but it introduces problems with transparency, data yualitl acceptance of alleged
science based reporting by monitoring groups that arefantefrapped in an intimate master-
servant relationship with the project proponents. &hiangement may work as intended when
projects are going smoothly, but the potential for misaflsecience (Brodie 2014) quickly
emerges under this arrangement whenever environmental psoaféa, because the interests
of the developer (the master) and the scientific moiite servant) diverge at that point.

For example, in earlier water quality reports, stat@savere included for transparency such
as: ‘All data manipulation is at the discretion of Vision researchers, atlways justifiet
(Vision Environment 2011a, page 5). However, these sostsatdments were not present in
later reports from August 2011 onwards (Vision Environment 2@1d,b2012a,b, 2013),
though references to “data processing” were sometimelsidaat (Vision Environment
2012a,b). In other words, it is evident that raw waterityudata were being manipulated, but
how, by whom and why it was done was no longer transpamace significant fish health
problems emerged. Then on page 4 of their September 2011 kpiom, Environment stated
“Under GPC instructions, weekly water quality sampling is no longer taldar at sites BG1,
BG2 and C1 but has now commenced at the outer harbour sitéVi&ion Environment
2011c). Itis not clear why GPC saw fit to remove thesBcpéar inner harbour sites from the
water quality monitoring. Given their location in the aaref the main construction and
dredging activity, their removal could have influenced ititegrity and continuity of water
guality data collection, especially if water quality riegd were being averaged over several
data collection sites (which it appears they were inesamtances). Indeed, Brodie (2014)
observed that it's possible the dredging and dredge spoil disfarsd leaking bund walls)
were associated with the aquatic animal health problemswelosdut the level of compliance
monitoring and environmental oversight of the WBDDP were so poor, caukakisevere not
able to be identified This is clearly unacceptable if the true objectofean environmental
monitoring program is tdprovide an early warning capability...well before the point where
unacceptable environmental impacts occur from dredging activit{€adstone Ports
Corporation 2012).

Allegations of misuse of science that have begun to appethe peer reviewed scientific
literature relating to coastal development adjaceth@édGreat Barrier Reef (Grech et al. 2013,
Brodie 2014) are serious and, in the case of management WBB®P (for data relating to
the bund wall failures in particular), these allegatiare not without foundation. For example,
there is clear evidence that the Gladstone Fish HKeadientific Advisory Panel was not
provided with all of the relevant water quality data thats available at the time it was
deliberating, including data relating to the bund walluiglthat almost certainly would have
influenced the panel’s findings. Because of this, andother points raised above, from a
scientific perspective the conclusions made by entresponsible for reviews of fish health
matters in Gladstone prior to public disclosure of thermftion relating to the bund wall
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failures (Gladstone Fish Health Scientific Advisorgnel (2012), Batley (2013) and Nowak
(2013)) must be considered redundant. Because we now kngwvéne not provided with all
the relevant information, these reviews cannot bedealpon to provide an accurate assessment
of inter-relationships between water quality and fisalthein Gladstone Harbour from the end
of August 2011 onwards. Similarly, data collected by Lan@@4Z) needs to be reviewed
with these recent revelations in mind, as does the méevmation on baseline health of
gueenfish presented herein. Given the desire of the ggnéshit to avoid a repeat of these
apparent management failures in future developments tegbl@nned for the Great Barrier
Reef seaboard (Grech et al. 2013, Brodie 2014), calls byeemiscientists for revised
environmental monitoring and governance structures foetbeds of developments (Grech et
al. 2013, Brodie 2014) should also be heeded. Furthermorepardmsh health inquiry is
required, one with access to aflthe relevant data, if the relationships betweenWwBDDP,
bund wall failures and disease outbreaks in aquatic anima@dadstone Harbour from mid
2011 into 2012 are to be better understood.
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Appendices

Appendix 1. Timeline outlining the key events discussad section 4 of this submission.

=

i

i

Date Events

December | Several maintenance dredging projects underway in Gladstaneur>

2010 Significant rainfall events in early and late Decenfir&mote river flow events fror
early Decembeér

January Barramundi in Awoonga Dam healthy

2011 Maintenance dredging projects continue in Gladstone Harhour
28 Jan, Construction commenced on Fisherman’s Landing burfd wall

February | Barramundiin Awoonga Dam healthy

2011 Maintenance dredging projects continue in Gladstone Harbour

March Significant rainfall promotes river flow events in earlaidH;

2011 Between December and March a total of around 30,000 rhandi escape ove
Awoonga Dam into Boyne River

April 2011 | 7-8 ?pr, Awoonga Dam still flowing slightly into Boyne River, lwster is clean an
clear;
Barramundi in freshwater reaches of Boyne River sampled and touimel healthy
and largely recovered from going over dam Wel
Barr?mundi in Awoonga Dam healthy (and remain so throughouteieof the
yeary;
Maintenance dredging projects continue in Gladstone Harbour
First reports of diseased marine fish (not barramundi)rtegaat spoil dumping
ground with skin redness and excessive mucous excretion

May 2011 | 20 May, Capital dredging for WBDDP commented
Barramundi in freshwater and saltwater reaches of Boyne Riwein healty/

June 2011 | Flow over Awoonga Dam wall finally ceases

July 2011 | First records of diseased barramundi with eye |lediewienedenianfection in
Boyne and Calliope Rivets
Barramundi in Awoonga Dam remain heafthy
11 July, Nearmap satellite pictures taken of bund wall stgvii and dredging
activity to be a significant source of turbidity
21 Jul, Bund wall closéd

August Turbidity, suspended solids and metals exceedences in therrRgns Landing are

2011 increase in magnitude and frequehcy
Reports of disease in elasmobranchs and finfish spethes than barramung
increase in frequengy

September| 5 Sept, placement of dredging spoil behind bund wall comm&nces

2011 Significant increase in turbidity, suspended solids and metaklsedencés
Reports of disease in elasmobranchs and finfish spethes than barramung
continue to escaldte
16 Sept, Fisheries closure commenices
27 Sept, Fish Health Advisory Panel announced
27 Sept, GPC “Environmental Impacts” briefing report (GPC 2044i) updated
before submission to Fish Health Advisory Panel
27-28 Sept, Dr Ben Diggles photographs water conditions and fistheng
equipment in Grahams Creek and Auckland Inlet, resméyt

October Turbidity exceedences continue throughout the mipnth

2011 8 Oct, Dr Ben Diggles photographs water conditions in Aucklarefinl

18 Oct, potentially toxic algal species detected in sovater samples, but hig

suspended solids levels hinder identificatipn
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DERM water quality report (DERM 2011) submitted to FistalkteAdvisory Pané
November | Turbidity exceedences continue throughout the nipnth

2011 2 Nov, BMT-WBM memo on turbidity exceedence received by GBPC

24 Nov, BMT-WBM modelling on water quality and bund wallkeavailablé
December | Turbidity exceedences continue

2011 9 Dec, final meeting of Fish Health Advisory Pdnel

January | 5 Jan, Fish Health Advisory Panel report relejsed

2012 7 Jan, Gladstone Fishing Research Fund engages an Indepestdie&lth testing
progran;

>

20 Jan, Independent aquatic animal health sampling commenasssedisqueenfis
sampled near offshore spoil dumping graund

February | 15-16 Feb, Independent aquatic animal health sampling coritinues

2012 28 Feb, Independent aquatic animal health trawl sanipling

Sources of timeline data:

1. Vision Environment (2011a,b,c,d, 2012a,b); 2. Landos (2012); DB.B Diggles, personal

observations; 4. Service and Hornsey (2013); 5. Gladsteree\Water Board (GAWB) data, cited in
Landos (2012); 6. Diggles (2011); 7. Gladstone Fish Healdn®&t Advisory Panel (2012); 8.

www.nearmap.com(see Figure 1); 9. BMT-WBM (2011a,b); 10. Fabbro (2011).
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