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Executive summary

t NE@OA2dza adGdzRASa 2y GKS /22NRy3 KI@S fIFAR GKS T2
a2RSf&X o0dzAf i 2y bly¥® Siutate Byarddiinanhiod,Bvater guality aecologicahabitat
conditions. Whilst these previous modelling efforts have assisted decisiaking, the patchy data and
restricted scope of previous modelling has left uncertainty as to their suitability in capturing nutrient and
sediment budgets, and the responses of algae Rogpia tuberosa

With this in mind, the aim of this study has been to compare a range of model simul#ti@nexplore
different model configurations and setup options, in order to inform future projects about the critical needs
of the model for more accurate future assessmerfibe previously developed coupled hydrodynamics
biogeochemistry model was used ftire investigation, built on the TUFLGWY hydrodynamic platform
linked with theAquatic EcoDynamidsogeochemistry and ecology model.

Specifically, the model simulations presentealve aimed toassistwith focusingefforts for future model
improvements and associated data collection activities to support the next generation of model
development. It is envisaged that further exploration of the model sensitivity and undertaking higher
validation steps will transition the model from a more heuristic tooattusted decision support platform
suitable for managemerdnd guiding future restoration efforts

Areas explored include assessing the role of tributary nutrient inputs,-wange resuspension, sea level rise,
and sedimentwater interaction. The restd identified that there remain numerous areas where refining
model setup and parameterisation, which are currently predominantly based on assumptions and literature
review, could lead to significant improvements in accurdeyparticular, he model showd sensitivity to
littoral zone processes and sedimenmater fluxes in the Coorong South Lagoon. Nutrient budgeting
demonstrated the extent to which internal vs external loading was driving water gealitgtitions and how

this balanceshiftsalong the grdient from thenorth to the south of the Coorong. It demonstrated the degree

to which uncertainty in these processesnmanifest in predictions of water quality and estimation of habitat
extent of Ruppiatuberosa This is used as the basis for recommeiatat for data collection and model
development that will help refine the model accuracy for decision support.

The simulations have highlighted the need for future simulations to consider the inclusion of 3D resolution,
littoral zone benthic productivity,edliment early diagenesis (including aerobic/anaerobic biogeochemistry)
and the connection with windvave induced resuspension. The potential for improved parameterisation of
macroalgal mat formation and redistribution has also been identified.

Based on tB model simulations undertaken and consideration of unknowns, priority areas for future data
collectionhave beersuggested, covering the following areas:

Priority measures for refining model inputs:

§ Salt creek inputs of flow and nutriecbncentrations
{1 Barrage nutrient inputs and flow and salinity exchange
1 Estimation of Coorong South Lagoon groundwater seepage

1 Mouth channel morphology/bathymetignd oceanic exchange

Priority measures to assist model setup:
1 Maps depicting spatial variald§fi of diment type andjeochemical properties
1 Maps depictingpenthic coverage andensityof seagrasses and infauna

Priority measures to assist model validation:

1 Collection of higlirequencyin situmultiparameterwater qualitydata
1 Routinenutrient and chlorophy sampling including periodic algal species identification

1 Remotely sensed estimation of Ulva surface accumulations

Coorong Dynamics Modeensitivity tests and gap identificatignv



Priority experimental data to support setup and process justification:

1 Evaporation rates

1 Sediment flux rates

1 Sediment total and porevater nutrients

f Resuspension rates

1 Denitrification rates

1 Organic matter breakdown and quality

71 Particulate matter fotal suspended solifl€omposition
1 Ulva buoyancy and photosynthesis rates

1 Bivalve filtration rates

1 Benthic productiity as a function of depth/light

Model uncertainty assessment and reporting:

1 Development of cloud computing options to support uncertainty assessment
1 Development of predictive uncertainty workflows

Aside from the above recommendations, the present studg bantributed to improvements in model
output analytics to support more robust use of the model to tackle questions about restoration and future
policies.
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1 Introduction

1.1 Overviewandscope

t NEOA2dza adGdzRASa 2y GKS /22NRy3 KI@S fIFAR GKS T2
a2RSt¢x o0daAfld 2y Y2RSE az2fFadegl NB (22t decdogidal@bitat2 aAY
conditiors (see Collier et al2018). Predictinghe response of the system to potential future changes in
hydro-meteorological conditions, barrage and dredge operations is essential to inform management for
effective system conservation and adaptation. Previous models have predicted maps-afiuidiw-quality
seagrassRuppia tuberosphabitat I £ ft 2 Ay 3 F2NJ Iy |adaSaavySyid 2F 6KS
under any given hydrd A 2 352 OKSYA Ol f O2yRAGAZ2Y A o0& HS) Roprodichh y 3 |
The prior assessment included envirental sensitivities for different stages of tReippidife-cycle. Collier

et al. (2017) ran the model for historical conditions based on data from 2014, 2015 and P04y
demonstrated that the hydrodynamic complexity of the system, and different reqments of each life

phase, make it difficult to generadi about flow conditions that would lead to optimum overall habitat
availability. Nonetheless, the results have shown that the interaction of water level, salinity and filamentous
algae are importantirivers shaping the overall extent of gegdality Ruppiahabitat.

Despitethe previous modelling efforts, the patchy data and narrow scope of the previous modelling means
that there remains uncertainty as to thsuitability of the models tacapture nutrient and sediment budgets,

and the responses of algae aRuippia tuberosaFutureresearch programcan fill many knowledge gaps,

and thereby help constrain uncertainty in model predictions. The model can also help prioritise data
collection activities andther experiments by highlighting the sensitivity of important variables to modelled
processes or boundary inputs.

With this in mind, the aim of this study has been to compare model simulations that explore different model
configurations and setup options order to inform future projects about the critical needs of the model for
more accurate future assessments. Such areas of interest include assessing the role of nutrient inputs, wind
wave resuspension, sdavel rise, sediment water interaction, andhers. The report discusses a range of
areas where improved data can aid in driving the next generation of model development activities.

1.2 Modeldescription

In this study, we use the previously developed codpigdrodynamicsiogeochemistry model, termeche
Coorong Dynamics Model (CDM), éafter. The CDM is built on tHEUFLOWFVhydrodynamic platform,
linked with the Aquatic EcoDynamic&HD2 biogeochemistry and ecology model. Initial setup using the
model platform adopted herevasreported in Ye et al. (2016) for environmental flow assessment and Mosley
et al. (2017) foCoorongflow options assessment. The model was validated in detsihg data from 2014
2016)as part of theOptimising Ruppia Habitgiroject (Collier et al. 2017) antsed for scenariassessment

of weiroptions being considered betweéhe lagoonsof the CoorondBMT WBM 201 Hipseyet al.2017).

In brief, the model adopts an unstructured mesh, tailored to resolved littoral zone conditions and exchange
between the South and North lagoons (Figure 1). The model can be run in 2D-&eptiyed) or 3D
(verticallyresolved) mode; both are used in this report. The model dynamically links with AED2 to simulate
the mass balance and redistribution of carbon, nutrients and sediment, including partitioning between
organic and inorganic forms and resolution the relevant biotic components. This includes turbidity
(including particle resuspension and sediment redistribution), chloroghgdhta), and filamentous algae
(Ulva), plus habitat quality oRuppia

Of relevance to a shallow lagoon like the Cooraotfig, model can capture wave and current induced
resuspension and spatial variation in sediment propertigave stress requires linking the model with the
SWAN modelBenthic and pelagic properties can also be resolved. A summary of simulated model sariable
is shown in Table 1. For this specific application, the extent of the modelled donasishiswn in Figure 1,

and this was used to assess various scengoipsising the base validated simulation reported previously.

Coorong Dynamics Modeensitivity tests and gap identificatign1
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Tablel: Summary of the variables resolved by the TUFLERW¢ Aquatic EcoDynamicd®ED32 platform in the present
Coorong model setupNote some of the variables are optional armhabled in selected simulations

VARIABLE
ABBREVIATION

UNITS

Physical variables

T

°C

psu

us cmt

mE n? st

mE n? st

ml

ml

Biogeochemical variables

DO

RSi

FRP

PIP

NH4*

NOsz

CPOM

DOC-R

DON-R

DOP-R

DOC

DON

DOP

POC

PON

POP

P

TN

TKN

CDOM
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mmol O, m3

mmol Si m3

mmol P m3

mmol P m?

mmolN m?3

mmol N m?3

mmol Cm-3

mmol Cm-?

mmol Cm-3

mmol Cm-3

mmol Cm-3

mmol N m?

mmol P m3

mmol Cm-3

mmol N m?

mmol P m?3

mmol P m?3

mmol N n3

mmolN m?

mmol Cm-3

COMMON NAME

Temperature

Salinity

Electrical conductivity

Shortwave light intensity

Shortwave light intensity

PAR extinction coefficient

UVextinction coefficient

Dissolved oxygen

Reactive Silica

Filterable reactive phosphorus

Particulate inorganiphosphorus

Ammonium

Nitrate

Coarse particulate organic matter

Refractory DOC

Refractory DON

Refractory DOP

Dissolved organicarbon

Dissolved organic nitrogen

Dissolved organic phosphorus

Particulate organicarbon

Particulate organic nitrogen

Particulate organic phosphorus

Total Phosphorus

Total Nitrogen

TotalKjedahINitrogen

Chromophoridissolved Organic
Matter

PROCESSESCRIPTION

Temperaturemodelledby hydrodynamic model, subject to surface heating anc
cooling processes

Salinity simulated by TUFLGRV, impacting density. Subject to inputs and
evapoconcentration

Derived from salinity variable

Incident light, 4, is attenuated as &unction of depth

Incident light, 4, is attenuated as a function of depth

Extinction coefficient is computed based on organic matter and suspended s

Extinction coefficient is computed based on organic matter and suspended s

Impacted by photosynthesisyganic decomposition, nitrification, surface
exchangeandsediment oxygen demand

Algal uptake, sediment flux

Algal uptakeprganic mineralization, sediment flux
Adsorptioridesorption of/to free FRP

Algal uptake, nitrification, organic mineralization, sediment flux
Algaluptake, nitrification, denitrification, sediment flux
Enzymatic hydrolysis toarticulate organic matter
Sediment release, photolysis

Sediment release, photolysis

Sediment release, photolysis

Mineralisation, algal mortality/excretionphotolysis
Mineralisation, algal mortality/excretionphotolysis
Mineralisation, algal mortality/excretionphotolysis
Breakdown settling,algal mortality/excretion
Breakdown settling, algal mortality/excretion
Breakdown settling, algal mortality/excretion

Sum of alphosphorusstate variables

Sum of alhitrogenstate variables

Sum ofrelevantnitrogenstate variables

Related from DO® and DOC concentrations



Planktonic variables

BGA mmol Cm3 Cyanobacteria Photosynthesis, nutrient uptake, respiration, sedimentation

GRN mmol Cm3 Green Photosynthesis, nutrient uptakeespiration, sedimentation

DIA mmol Cm3 Diatom Photosynthesis, nutrient uptake, respiration, sedimentation

ULVA mmol Cm-3 Ulva (floating) Sloughing, sedimentation and transport, photosynthesis & respiration
TCHLA mmol Cm3 TotalChlorophyHa Sum of planktonic algal groups, converted to chlorophyll
Sediment & Turbidity

SS gSSm? Suspended sediment Sedimentation, resuspension

Turbidity NTU Turbidity Derived from particulate components in suspension

Benthicvariables

MPB mmol Cm2 Benthic algae Benthic photosynthesis & respiration.
ULVAgen mmol Cm-3 Ulva (benthic) Benthic photosynthesis, nutrient uptake, respiration & sloughing
Ruppia HSI - Ruppia Habitat Suitability Computed from light, depthsalinity, temperature and algae

Goolwa

undoo

Boundary Crk.

Symbols
Plotting Zone Boundary

© DEWNR Sites

© SAEPA Sites

+ Meteorological Station (DEWNR, SA MDB NRM)
—— Boundary Sites

Elevation (mAHD)

- .

fﬁl,s o F 2 on & sl S

Figurel. Outline of the simulated model domain, indicating the model mesh, analysis regions, and monitoring. sites
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2  Simulationapproach

A range of uncertainty exists in modsulations. This arises from uncertginn external inputs (boundary
condition uncertainty), uncertainty in parameter value specification (parameter uncertainty), and
uncertainty in assumptions around model approach and variable interactions (strughaidtainty). To fully
guantify uncertainty in multparameter models, it is possible to use an application like the Parameter
Estimation Tool (PEST), however, this is computationally restrictive fetdanchighresolution simulations

such as the CDMhé&refore, to gauge the level of uncertainty brought about by key areas identified in the
Healthy Coorong, Healthy Basin program we instead designed a range of simulations to strategically explore
model sensitivity to specific settings.

For this assessmenthe basecase 3year simulation was run using actual environmental conditions for the
period from 20144 nmc T GKA A aAYdzZ FGA2y 6+ a O2yai Opthiging oA K
Ruppia Habitat LINR 2 SOl 0/ Zhe ankudlKaageivolumésware10.31GA 17649 GL and 5694.8

GL for 2014, 2015 and 2016, respectiv@lye initial conditions were interpolated based on observed data

from 1/1/2014.Asetof 18y 2 Y (il K - BK | &IOSy NA2a ¢ SNB il 2084y Detdidbg 2 O S N.
HAMpES GgAGK SIFEOK aO0SyFNAR2 (GKSNBEF2NB Ol LIidzNAy 3 (g2
2OSNE STFSOGA FTNRBY 2yS SGAYGESNkALINAY3I (2 (GKS ySE
presented in the figuregs due to the model sindation starting on 1 Jarary 2014, with results presented

from the start of theRuppidlife cycle, assumed in the CDM to start on 1ilA114.

A summary of the simulations undertaken is shown in Table 2. It is important to note that there may be
additional longerl SNY -2 OBENKNE SFFSOGa GKFIG 6SNB y2id O2yaiRSN]
assessment also does not consider the current (starting) conditi®uppigpopulations within Coorong, nor
additional factors that may limit its recovery.@e sulfidic sediments). In addition, it was not possible to
investigate all factors that may influence habitat availabilityRamppiaand that may change in response to
management interventions (e.g. geomorphology, sediment characteristics). Nonethbkessenarios have

been designed to investigate the sensitivity of the results from the CDM to different uncertainties, to inform

the most valuable components for future model development and data collection
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3 Scenariocomparisonand sensitivity assessment

Results from the models include hydrodynamic, biogeochemical and habitat related measures, across the
domain, over the multiyear simulation period. To enable interpretation of the scenaribs, simulation

matrix reported above is ported on below from a strategic point of view of using model sensitivity to help
prioritise addressing important knowledge gaps.

9 Salt Creek and minor tributary nutrient loads
0 Scenario®©RH, Dep. False, SC40, SC40 x 1.5, SC40 x 2.
o0 Figures 6
1 Mouth morphometry and sea level rise (SLR) effects on lagoon water quality
0 Scenario©RH and SLR 0.2 m
o Figures 716
9 Atmospheric deposition
0 Scenarios ORH and Dep. False
o Figures 17
1 Sediment biogeochemistry and sedimemtater interactions
o Scenario®©RH, FSED 0, FSED 2
o Figures 185
1 Benthic productivity and littoral oxygen metabolism
0 Scenarios ORH and MBP 2000
o Figures 260
1 Ruppialife-stage sensitivity
0 Scenario©RH, MBP 2000, FSED 2, SLR 0.2 m
o Figures 3132

Table2: Overview of simulations undeaken to exploreCoorong Dynamics Modalensitivity.

ANNUAL SALT CREEK FLQ

SIMULATION DESCRIPTION (GL)
2014/2015(/2016)

ORH Base Case 2012D16 asCollier et al. (2017)

MBP 2000 201420150f ORHwith 6 vertical layersncludedandbenthic productivity

(MPB)
. . . . 18.8/
FSED O  ORH witmo internalnutrient loading .Y
FSED 2  ORH withx2 internalnutrient loading 19.7
SLR 0.2m ORH with+20cm sea level
Dep. False ORHwith atmospheric wet deposition afitrogenand phosphorusdisabled
SC40 ORH with 40 GL/year salt creek inflow
40/ 40
SC40 NUTx1. ORH with 40 GL/year salt creek inflow and nutrient load x 1.5
SC40 NUTx2 ORH with 40 GL/year salt creek inflow and nutrient load x 2
SC70 ORH with 7@GL/year salt creek inflow 70/70

For each grouping indicated above, custom plots are produced to compare salinity and nutrients, along with
assessment of habitat suitabilityd8l) and the total suitable habitat area{>). Note that, in order to
facilitate comparisons, some scenarios are repeated between groups.
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Other areasonsidered in the assessment, but not resolved in the simulation matdlkide:

Organic matter quality and cycling
Wind-wave induced resuspension
Ruppiaseeddispersal

Bivalve filtering and bioturbation
Ulvasurface mat formatiorandredistribution
Zooplankton density and grazing rates
Groundwater nutrient inputs

Benthic coverage mapping

=4 =4 =4 4 -4 -4 -8 -9

To assist in building an overall summary of the effect ef different scenarios on conditions within the
Coorong, a simple summary section is provided at the end of the results (Figure 34 & 35). For further
reference of specific seasons and regions, quantitative summaries of assessed variables are alsalisted as
table in the Appendix (Tables A;1A.8).

3.1 Boundary conditions and input uncertainty

3.1.1 SALT CREEK AND MINOR TRIBUTARY NUTRIENT LOADS

Therelative sensitivity of th&Coorong South Lagoo@§).to Salt Creek inflowsras explored by comparing

flow and nutrient levels, and assessing the influence of this on the overall South Lagoon nutrient budget.
Previous exploration of Salt Creek flows is described in Collier et al., (2017), where the Salt Creek flow
hydrograph is shown. In these simulations we comptire SC4{C1 and C2and SC7{C4)simulation
hydrographs, but look at sensitivity to nutrientsthis inflowing water. Figures 24 show the timeseries of

salinity, TN and TP changesésponse to changin8alt Creelflows and nutrient inputs. Thdyighlight that

the fresher water entering from Salt Creek can reduce salinity in the South Lagoon, by dilution and also by
pushing the more saline water further into the North Lagoon (see also Mosley et al., 2017).

The simulated effects of these changes the total nutrient concentrations (TP and TN), however, was
relatively minor in the water, consistent with the expectation that dilution of this relatively small volume of

g GSNI Ayid2 GKS fIFNBSNI f1F322y @2t dz¥hs inflovd nutBigfitiloads F NI O
will likely deposit rapidly and accumulate in the sediment, fuelling later nutrient release, so should be viewed
with caution. More aggressive nutrient reduction efforts over the loergn will be required to have a notable
redudion.

Figure 5 summarises the Coorong South Lagoon nutrient budget, and input/output fluxes for the different SC
scenarios tested. Whilst the concentrations are different in the South Lagoon under these scenarios (i.e.
SC40 x 1.0, SC40 x 1.5, SC40 xtBedpverall effect on the mass balance is surprisingly minor. However,
when zoomed into the Salt Creek outlet region (Figure 6) the nutrient pulse is more obvious.
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Given the nutrient budget is similar across the scenarios with varying nutrient concentrations, it is expected
that the increase in macroalgae N antiBmasss driven by the lower salinity from the increased Salt Creek
flow increasing habitat availability (i.e. minimum salinities of approximately 45 psu and 60 psu, respectively).
The increase in N and P macroalgiaimassextends later into summer around Salt Creek in Figure 6, as the
macroalgal growth peak is seen in Fighréut it decreases earlier whehe budget is looked at within this

smaller region
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Figure6. Salt Creek region nutrient pools and input/output loads for carbon, nitrogen and phosphorus speoies
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Coorong Dynamics Modeensitivity tests and gap identification11



3.1.2 MOUTH MORPHOMETRY AMEALEVEL RISEFFECTS ON LAGOON WATER
QUALITY

The shallow nature of the Coorong makes it sensitive to nseaevel properties since a modest change in
sealevel can make a considerable difference to the overall lagoon volume and exchange at the flow
constriction pointge.g., Parnka Pointlince ithas not been previously assessed we sought to undertake a
simulation to investigate the sensitivity of simulated water quality Ruogbpiahabitat to an increase in mean
sealevel of +0.2m. The results are shown for salinity (Figure 7), water age (Figlih @igure 9), TP (Figure

10) andRuppiaHSI (Figure 11).
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Figure 7. Comparison of predicted salinity concentrations at various monitoring locations within the Coorong
comparing the effect of the base simulation (ORH) andiacrease in mean sea level (+0.2m).
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Figure8. Comparison of predicted water age at various monitoring locations within the Coorong comparing the
conditions within the base simulation (ORH) and the simulation with an increase in mean sea level (+0.2m).
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Figure 9. Comparison of predictedotal nitrogen (TN) concentrationsat various monitoring locations within the
Coorong comparing the conditions within the base simulation (ORH) and the simulation with an increase in mean sea
level (+0.2n).
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Figure 10. Comparison of predictedtotal phosphors B at various monitoring locations within the Coorong
comparing the conditions within the base simulation (ORH) and the simulation with an increase in mean sea level
(+0.2m).
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Figurell. Comparison of predictedRuppiaHabitat Suitability Index (HSBt various monitoring locations within the
Coorong comparing the conditions within the base simulation (ORH) and the simulation with ale#&se in mean sea
level (+0.2m).
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The spatial variability in the differences brought abousbglevelriseh & a K2 gy Y 2 NBY [OlfJ84 NI &
of the lagoon; these are computed by taking the difference of the average seasonal value at a point in the
basecase relative to the scenario simulation. They are presented below for salinity (Figure 12), water age
(Figurel3), TN (Figure 14), TP (Figure 15)RodpiaHSI (Figure 16).

\ oRH

Salt Creek

g

Salt Creek

ORH

Salt Creek

Salt Creek

Figurel2. Difference map of mearspring (top) and summer (bottom) salinity concentration between thébasecase
(ORH simulation and thesealevel rise (SLR 0.8)mulations. A positive delta salinity indicates an increase in average
salinity relative to the basecase.
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The results show sensitivity tolith an extra0.2 m decreasing salinity, particularly in the South Lagoon in
summer. There is a positive effect on Ruppia pt€dicted also in summeindicating a sensitivity in this
responseand further consideron in future planningThese results suggest thabssible removal of some
channel sedimentation via dredging to get better ocexchange may assist in improving water quality, and
can help motivate further work in this area.
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Figurel3. Difference map of measpring (top) andsummer (bottom) water age(days)between thebasecase ORH
simulation and thesealevel rise(SLR 0.23imulations. A positive delta age indicates an increase in average water age
relative to the basecase.
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Figure 14. Difference map of mearspring (top) andsummer (bottom) total nitrogen (TN) concentratior{mg/L)
between thebasecase ORH and thesealevel rise SLRD.2)simulations. A positive deltaTN indcates an increase in
average TN relative to the basease.
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Figure 15. Difference map of mearspring (top) andsummer (bottom) total nitrogen (TP) concentratiofmg/L)
between the basecase ORH and sealevel rise (SL®.2) simulations. A positive deltaTP indicates an increase in
average TP relative to the basease.
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between the basecase OQRHand sealevel rise (SLR 0.&jmulations. A positive deltaHSI indicates an increase in
average HSI relative to the basmse.

-0.05 0 0.05

Coorong Dynamics Modeensitivity tests and gap identification21



3.1

The shallow nature of the Coorong also makes it potentially sensitive to loading from atmosptiegen
deposition which to date has been largely unexplorddowever, using an assumed wet deposition rain
concentration o4 mM (based on data from Peé&farvey;NaomiWellspers.comm.), the effect on the lagoon
concentration wasrelatively small as shown below for NQ(Figure 17).Nonetheless, further work on
resolving atmospheric fluxes fgghosphous and nitrogen, includingwet and dry deposition andNH,

.3 ATMOSPHERIC DEPOSITION

volatilisation, for example, could will help constrain this largely understudied process.
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Figurel7. Comparison of predictedO: concentrationsat various monitoring locations within the Coorong comparing
the conditions within the base simulation (ORH) and the simulation with no deposition assumed (Dep. False).
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3.2 Model parameter and process uncertainty

3.2.1 SEDIMENT BIOGEOCHEMISTRY AND SERDIWAANR INTERACTIONS

The model demonstrates the increasisgnsitivity of the water column nutrient concentrations to internal
loading from the sedimentsThe impact manifests aloray gradient from the North to the South Lagoon
(Figure 18&; 21), in response to the changing hydrology (reduced flushing and increas@d-concentration)

towards thesouth, and the increasing sediment area to volume ratio
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TN (mg/L)

TN (mg/L)

TN (mg/L)

Figure 18. Comparison of predictedotal nitrogen (TN) concentrationsat various monitoring locations within the
Coorong comparing the aalitions within the base simulation (ORHlefault sediment fluxe¥ and the simulations
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with no sediment fluxes (FSED 0) and twice the assumed ks values (FSED 2).
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Figurel19. Comparison of predictedotal phosphorus TP concentrationsat various monitoring locations within the
Coorong comparinghe conditions within the base simulation (ORHlefault sediment fluxe} and the simulations
with no sediment fluxes (FSED 0) and teithe assumed basease values (FSED 2).
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Figure20. Comparison of predictedhitrate (NOs) concentrationsat various monitoring locations within the Coorong
comparing the conditions within the base simulation (OR#efault sediment fluxe$ and the simulations with no
sediment fluxes (FSED 0) and twice the assumed kzese values (FSED 2).
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Figure 21. Comparison of predictedphosphate PQ;) concentrationsat various monitoring locatims within the
Coorong comparing the conditions within the base simulation (QRidfault sediment fluxe¥ and the simulations
with no sediment fluxes (FSED 0) and twice the assumed ks values (FSED 2).
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Figure22. Reconstruction of variation in Coorong South Lagoon carbon, nitrogen and phosphorus pools, and positive and negative fleseh,ocomparing the conditions
within the base simulation (ORHlefault sediment fluxe¥ and the simulations with no sedimentikes (FSED 0) and twice the assumed bease values (FSED 2).
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The nutrient budgets were notably different with and without sediment flux contributions to the dissolved
pools, and the scale of the overall contribution to theuh Lagoon is depicted in Figure 22 for the carbon,
nitrogen and phosphorus pools. The difference atsanifestsspatially which is shown with increasing
sediment flux sensitivity as you head further south (Figure 28) for the deltaconcentration ofdissolved
inorganic nitrogen@IN) anddissolved inorganic phosphorudIp. The effect of these changes in sediment
(internal) nutrient loading on Ulva habitat is depicted also as a derlp, showing the notable reduction in
Ulva HSI if internal loadingas disabled (FSED 0), and a relative insensitivity to the values of internal loading

was doubled (FSED 2) (Figure 25). This is due to the already high nutrients leading to nutrient saturation,
leaving only limited change between x1 and x2 sediment nutfieres.
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Figure 23. Difference map of meanspring (top) and summer (bottom) dissolved inorganic nitrogen (DIN)

concentration(mg/L) between the ORH simulation and the FSED scenarios. A positive-ldNaindicates arincrease
in average DIN relative to the basease.
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Figure 24. Difference map of meanspring (top) and summer (bottom) dissolved inorganic phosphorus (DIP)
concentration(mg/L) between the ORH simulation and the FSED scenaropositive deltaDIP indicates an increase
in average DIP relative to the basmse.
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