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The Issue

A Coorong South Lagoon
acknowledged to be in an
undesirable state with poor water
and sediment %uallty, and declining
ecological health

A Widespread community concern

A While nutrients such as Nitrogen and
Phosphorus are essential in aguatic
systems, excess availablility of these
can lead to eutrophication = (defined
as an increase in the supply of
organic matter to an ecosystem?)

A Inter_natlonallkl,_ increased external
loading of nutrients and/or reduced
flushing have been found to be key
drivers of eutrophication in estuaries

L Nixon (2009). Eutrophication and the Macroscope. ﬂ w\‘“'m/
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Nutrient Dynamics Project Overview

1.3 Nutrient

1.1 Existing data 1.2 Nutrient sources

and transport

and knowledge
collation

( Collate N f A

nutrient data. Characterisatio
| from previous — n of nutrient
___ studies | SetiEss
f ) [ Tracing of )
Assess and water mixing
Collate and redox
knowledge L cycles
— from relevant )
studies in
Coorong and | Groundwater
internationally Investigations
(G Y, S
Nutrient
budget

http://www.govderinstitute.org/publications/technical

cycling and

fluxes

Ve

Sediment quality
survey

Nutrient flux
and cycling

Resuspension
influence

Vs

\\

Macroinvertebrat

e influences
nutrient cycling

1.4 Nutrient

removal options

Desktop
assessment
of options

-

-reports/

.

N
Collate and
incorporate
findings and
data from

field trials and

intervention
projects
involving
nutrient
removal

J



http://www.goyderinstitute.org/publications/technical-reports/

Snapshot of Key Science Findings
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Collation and Synthesis of Water Quality Data

Millennium Drought
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Coorong water quality synthesis with a focus on the drivers of

eutrophication

Luke Mosley, Stacey Priestley, Justin Brookes, Sabine Dittmann, Juraj Farkas, Mark
Farrell, Angus Ferguson, Matt Gibbs, Matt Hipsey, Jianyin (Leslie) Huang, Orlando Lam-

Gordillo, Stuart Simpson, Peter Teasdale, Jonathan Tyler, Michelle Waycott, David
Welsh

e

Goyder Institute for Water Research
Technical Report Series No. 20/10

Follow on scientific paper (Mosley et al 2023):https://authors.elsevier.com/sd/article/S0025-326X(23)00079-6



https://protect-au.mimecast.com/s/aGGmCp815qIElZKYSYiSGV?domain=authors.elsevier.com

Nature and drivers of eutrophication

A Total nutrient concentrations in
freshwater sources much lower than
Coorong lagoon concentrations

A Strong relationships of total nutrients
and chlorophyll with salinity

A The evaporation of water and
concentration of nutrients due to
Increased water residence time Is a
drives nutrient enrichment

A lsotope tracers showed River Murray
iInfluence very important in North
Lagoon, and large River Murray flows
Important to flush South Lagoon

A Dissolved nutrients generally at low
concentrations, most nutrients in
organic form (e.g. algae, dead organic
matter)
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Sediment quality

ACoorong sediments increase
In organic carbon and
nutrients in a gradient away
from Murray Mouth

A~50 times more nutrients in
top 5cm of sediment than
water column

AAlgal derived source of

nutrients to sediment?! e
AAnoxic black monosulfidic N

oozes (MBOs) dominant o o

across much of South Lagoon = .

and South Of North L ag Oon theCoorong.LcwerLakesandMurrayMouth

1 Priestley et al. (2022)ps://doi.org/10.3389/feart.2021.727971
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Nutrient fluxes back to water

A Microbes breakdown organic
matter, consuming oxygen and
releasing dissolved nutrients

A High ammonium and low nitrate
In South Lagoon sediment

A Low denitrification activity (i.e.
lack of key nitrogen loss
mechanism in healthy system)

A High flux of ammonium to surface
water

A Low capacity to bind Phosphorus
due to anoxic sediment

A Apparent influence of aquatic
plants on nutrient cycles based on
light-dark differences

Depth (cm)

10

11

12

t2f AOSYIl yQa
Ammonium (umol/L)

0 200 400

600

t 2Ayd

800

b2

1000

s

Light

—e—Dark

 Sediment:Water

" interface

&
Ve
|




Loss of burrowing a)
benthic macrofauna in
southern region of
Coorong
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Effect of loss of benthic
macr of aun a
engl neer so

Oec
O N

ALower nitrate but higher ammonium
and organic matter in South Lagoon
sediment?

AAIl consistent with limited benthic
organism related oxygenation of
sediment in South Lagoon currently

L Lam-Gordillo O, Mosley LM, Welsh DW, Simpson SL, Dittmann S (2022). Loss of
benthic macrofauna functional traits correlates with changes in sediment
biogeochemistry along an extreme salinity gradient in the Coorong lagoon,
Australia. Marine Pollution Bulletin 174, 113202.
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Change over time Change over depth
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LamGordillo O, Huang L, Barcelo A, Kent J, Mosley LM, Welsh DW, Simpson SL, Dif
(2022b). Restoration of bem@orofaunaromotes biogeochemical remediation of hostile
sediments; an in situ transplantation experiment in a eutroptngmEssanmeelagoon
system, Australia. Science of the Total Environment 833: 155201.




Nutrient removal options

Almproving lagoon flushing by coastal
seawater input into the South Lagoon or
iIncreased River Murray or South East W facicetine
drainage inflow and improved T
connectivity ()

AReduction in nutrient loads ent_erin%th_e
Coorong from the Murray -Darling Basin
and South East catchment

AArtificial oxygenation of water and | A e Y 8
sediment Y B

AMacrophyte (e.g. Ruppiasp.) restoration
ABenthic macroinvertebrate restoration Current

AMacro-algal and/or filamentous algal Condition
mat harvesting

AHostile sediment removal and capping b o3, ﬂ W\“"/
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Most feasible options -

A Multicriteria Analysis found that
Improved lagoon flushing and

connectivity (i.e. to export nutrients) is 107

likely the most feasible option from the
scientific evaluation conducted

A This option would address the primary
driver of eutrophication in the Coorong
water and sediment
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A Complementary ecosystem restoration s
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Effect of 2022 -2023 floods

A On preliminary analysis, the 20222023 flood event
has had a positive effect on the water quality of the
Coorong, in particular the South Lagoon (30-43%
reduction in TN and TP respectively)

A However the discharge of River Murray flood water
has caused some increased nutrient and chlorophyl
levels in the expanded low salinity regions of the
North Lagoon.

A Improved flushing beneficial to lower nutrients,
organic matter and salinity 6 more frequent medium
and large floods on the River Murray likely served
this purpose historically

A Important to recognise that the flushing effects of
floods and large water for environment delivery are
very infrequent, so there is still a rationale to pursue
Coorong infrastructure investigations and full Basin
Plan implementation critical
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The Ruppia Community of the southern Coorong
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Aquétic plants and algae
a large and small scale question




History of loss of the Ruppia Community

Coorong South Lagoon Ruppia Community prior to start of these studies
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Composition of the Ruppia Community
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A eDNA screening of samples
collected during surveys 1.

Lewis, RWaycott, M, 006 L &nglgQ vam Dijk, KXEalladine, A and Nicol, J (2022). Distribution and
seasonality of the Ruppia dominated aquatic macrophyte community and filamentous algae in the
southern Coorong pp. 1-63, Goyder Institute for Water Research Technical Report Series No. 22/09,
Adelaide, South Australia.
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Where does the
Ruppia Community
occur

Biomass (g DW m?)

0
>0-36.6

36.7-67.7
67.8-111.0
111.1-264.2

Biomass

AHD (m) sediment
surface height
above sea level (m)

M igh 3 m

- Low -3 m

Meningie

Plant Biomass of the
Ruppia Community
202002021 over two
reproductive seasons

latitude

-36.0 1




Biomass (g DW m™)

Ruppia Community highly variable location and
season/year
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Environment al condi til ons

Environmental monitoring at Parnka Point (station A4260633 15 minute intervals) 1998—2023
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Where does the Ruppia Community occur
Sediment quality
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Where does the Ruppia Community occur
Seed banks
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The Ruppia Community o phenology

Althenia cylindrocarpa Ruppia tuberosa
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Phenology of
the Ruppia
Community
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Nutrients In
the littoral
aguatic plant
community

Significant
difference
between samples
iIn 2016/17 and
2020/21



