Lake Hugh Muntz
Multi-criteria analysis of available
management options
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1. Project purpose and background
1.1 The Project
Alluvium Consulting Australia Pty Ltd (Alluvium) have been commissioned by
the City of Gold Coast (the City) to continue on from the work undertaken by
Australian Rivers Institute (ARI) to address water quality issues within Lake
Hugh Muntz and to assess potential management options. This project has
two objectives. First, to develop and apply a multi-criteria analysis (MCA) to
thirty management options aimed at reducing cyanobacterial blooms in Lake
Hugh Muntz. Second, to present the findings of the MCA to the Lake Hugh
Muntz Stakeholder Group. This report outlines the findings of the MCA.

In scoring the MCA, we sought evidence from numerous sources. One of the
key sources used were the results of experiments and model outputs
developed by Griffith University. Griffith was commissioned by City of Gold
Coast to examine various management options and provide evidence and
recommendations for the lake. Many of the underlying assumptions used in
scoring the various criteria in the MCA were based on findings published in
the Griffith University reports.

1.2 Overview of the lake
Lake Hugh Muntz in Mermaid Waters is a constructed water body built in the
early 1980s. The lake has alternated between freshwater and brackish water
due to the exchange of estuarine water from the surrounding canals, offset by
the inflow of stormwater runoff from surrounding urban areas. The lake is not
promoted by the City as a location for primary recreation however it is
regularly used for both primary and secondary recreational activities including
direct contact with the lake, paddle boarding, kayaking and canoeing.
Exchange with the adjacent Bernardino Canal occurs when the lake is full or
on king tides. The Lake is relatively deep (up to 12m) and flushing rates are
low.

1.3 Cyanobacteria and the problems associated with it

Figure 1: Lake Hugh Muntz from Bel Air Park
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Harmful cyanobacterial blooms and their associated toxins are the primary
concern for the management of the Lake. Consistent blooms since 2017 have
led to regular lake closures. On site signage as well as community education
warning potential users of the risks of direct contact with the lake during the
blooms are regularly installed. The City has been following the NHMRC
guidelines for response to cyanobacterial blooms which involves intensive
monitoring and assessment during the bloom. As blooms have been regular,
this has been costly, leading the City desiring a more proactive approach to
managing the blooms.

1. Project purpose and background
1.4 Explaining cyanobacteria blooms – The “Algal Triangle”
Cyanobacteria can live in fresh, brackish or marine water. When the conditions are right, cyanobacteria can multiply rapidly, creating blooms that can spread
throughout the water column. In order to manage cyanobacterial blooms, it is critical to understand the drivers that cause them. The trouble is there are typically
multiple factors which makes pinpointing a specific cause difficult. Like the Fire Triangle, the Algal Triangle is a useful way to visualize the elements that
cyanobacteria need to bloom.

Light

Water column conditions

Cyanobacteria use sunlight to make their own food
and so have a few adaptations that help them take
full advantage of the light available. For example,
some species control their buoyancy to optimize
their position in the water column relative to the
amount of light and nutrients at different depths.
Understanding the light requirements of
cyanobacterial species is critical for bloom
management.

Cyanobacteria can only bloom when the conditions in the water
column are favorable. Temperature, salinity and pH all play a part
in enabling cyanobacteria species to bloom. A stratified water
column is often an important factor where two or more layers of
water occur, each having very different characteristics which
prevents oxygen exchange between them. Stratification can lead
to water column conditions that favor the release of nutrients
from lake sediments. Interventions that seek to improve water
column conditions are critical for bloom management.

NUTRIENTS

Nutrient concentrations
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Cyanobacteria need a range of nutrients to grow and bloom. When the water column
becomes rich in nutrients like phosphorus or nitrogen, cyanobacteria can multiply quickly
and lead to blooms that spread throughout a waterbody. Addressing key nutrients that
drive blooms is a critical part of management interventions.

2. Lake Hugh Muntz
2.1 The history of Lake Hugh Muntz

Construction - 1989

Construction – (1989): Lake Hugh Muntz was originally constructed
to hold stormwater generated from the surrounding catchment.
Post construction, the pH of the lake was very low due to the acidic
soils in which the lake was dug. Ecosystem health was also poor for
the same reason.
1990 – 1999: Catchment runoff and groundwater intrusion led to
the pH of the lake becoming neutral and there was an increase in
ecosystem health. There was a slight increase in sediment and
organic matter in the deeper sections of the lake although the
water appeared clear as freshwater submerged plants in the
shallower sections removed nutrients. Salty groundwater sunk to
deeper sections of the lake, the start of the lake becoming
stratified.

1990 - 1999

2000 - 2009

2000 – 2009: During the 2000s, much of SEQ was experiencing
drought. Salty groundwater increased, there was an increase in
sediment and organic matter in the deeper sections and there was
periodic submerged plant loss due to higher salinity levels during
drought periods.
2010 - Present
2010 – Present: Since 2010, there’s been a downward trend in
average rainfall, with large rainfall events occurring more
periodically. Salty groundwater has increased in deeper sections
and shallower sections causing emergent plant loss. There has
been an increase in nutrients release from deeper sections and an
increase in algal blooms. Gully baskets have been placed in
stormwater drains to decrease sediment and organic matter from
entering the lake. Floating reed beds have also been trialed with
the aim of reducing nutrients in the lake.
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Figure 2: Conceptual diagram of LHM over multiple time periods

3. Project approach
3.1 Lake Management Options
Alluvium have considered many of the options available world-wide for the reduction of cyanobacterial
blooms in lakes. In this project, we assessed thirty options that are available to help manage cyanobacterial
blooms in Lake Hugh Muntz. Those options are shown in the panel to the right.

The problem for lake stakeholders (e.g. lake managers, lake users and residents) is that there is no one perfect
option that clearly addresses all needs. Each of the options we considered in the project differ in the benefits
they offer and the costs they incur. The differing values that each lake stakeholder group holds adds an
additional layer of complexity, requiring tradeoffs and compromises in selecting and prioritising appropriate
options for management. In response to these potential barriers, we designed a multi-criteria analysis tool to
assist lake stakeholders in negotiating the tradeoffs between options.

3.2 Multi-criteria analysis
Multi-criteria analyses are a useful decision support tool which enables decision makers to advance in solving
complex problems where several conflicting points of view must be taken into consideration. Typically, they
are useful where there is no obvious or optimal solution, thereby allowing decision makers to identify the most
preferred solution. When an independent and impartial assessment of different options that considers the
technical issues, cost-effectiveness as well as multiple stakeholder requirements (e.g. protecting community
health) and desires (e.g. managed for recreation) is required, a multi-criteria analysis is a useful approach to
the problem.
To perform the multi-criteria analysis, the options were assessed under criteria which were grouped
under the following components:

Environmental

Social

Financial

Feasibility
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These are the options which were
considered. For more information on each
option, see Appendix A.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Sand capping with follow up PhoslockTM
PhoslockTM only
Mixing and/or aeration
Dredging the lake
Installing a flood flap on the exchange pipe
Planting submerged aquatic plants
Floating reed beds, expansion
Gully baskets
Shallowing the lake
Permanent emergent planting
Diversion of stormwater outlets to the canal
Installing swales and stormwater wetlands
In-lake wetlands around stormwater outlets
Do nothing
Hydrogen peroxide
Floating reed beds as they are now
Combination of lake shallowing, PhoslockTM,
emergent planting
South Lake connection pipe
North canal connection pipe
Partial dredge and capping of spoil
PhoslockTM and gully baskets
Sand capping, PhoslockTM and gully baskets
Ultrasonic control
Nanobubble technique
CupricideTM
Straw bales
Bottom water pump out
Reverse osmosis
DiatomixTM
Lakebed blanket
Stormwater gross pollutant traps or storm filters

3. Project approach – Scoring method
3.3 Multi-criteria analysis scoring
The ultimate task of the MCA was to assign an overall score to each management option. To
calculate an overall score, we developed a suite of criteria for each of the four components. Criteria
were scored between -2 and +2 (see the text box “Scoring breakdown” below). The criteria are
essentially questions that were scored independently for each option (see the table of criteria on
the next page). Each criteria was initially scored by two independent experts and then scores were
compared and discussed before final scoring was assigned. The score for each criteria was based on
the most up to date evidence available. A full justification for the criteria scores was provided
alongside the score. For some of the options, there was little in the way of robust evidence, so we
introduced a confidence rating with each criteria being given a low, medium or high confidence (see
the text box “Confidence rating” below). The following page outlines the criteria and weighting
used for scoring each option.

Scoring breakdown
2

Strongly positive: The management option
will likely achieve an improvement to the
highest level of the criterion.

1

Positive: The management option will
achieve some improvement of the criterion.

0

Neither positive nor negative: The
management option will result in no change
to the criteria.

-1

Negative: The management option will
achieve some degradation of the criterion.

-2

Strongly negative: The management option
will likely achieve degradation to the lowest
level of the criterion.
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Confidence rating
High
confidence

Complete or near-complete
data set, data is current,
evidence is available at lake
scale.

Medium
confidence

Partially complete data set,
data is mostly current,
available evidence partially
relevant to Lake Hugh Muntz.

Low
confidence

Incomplete data set, several
gaps, data is outdated, no
evidence available relevant to
Lake Hugh Muntz.

Figure 3: Lake Hugh Muntz from the Bel Air Park walkway

3. Project approach - Criteria used for scoring
Table 1: The criteria by component and their weightings used for final scores
Environmental Criteria
Ecosystem health

E.1

This lake management option is effective at enabling ecological assets (e.g. aquatic native vegetation and aquatic
organisms) to survive naturally.
Water quality (cyanobacteria) This lake management option is effective at sustaining acceptable (e.g. below trigger values) cyanobacteria levels.
Water quality (sediments)
This lake management option is effective at sustaining acceptable (e.g. below WQ objective) sediment levels.
Water quality (nutrients)
This lake management option is effective at sustaining acceptable (e.g. below WQ objectives) nutrient levels.
Water quality (turbidity)
This lake management option is effective at sustaining acceptable (e.g. below WQ objectives) turbidity levels.
Water quality (stratification) This lake management option is effective at preventing or reversing stratification of the lake (through
temperature, salinity and/or DO) .
Climate change resilience
This lake management option is not susceptible to climate change
Social Criteria
Primary recreation
This lake management option is effective at keeping cyanobacteria and pathogen levels under the trigger values
for primary recreation.
Secondary recreation
This lake management option is effective at keeping cyanobacteria and pathogen levels under trigger values for
secondary recreation.
Amenity
This lake management option is effective at increasing community satisfaction with the amenity of the lake (e.g.
visual, odour, feel).
Community impact
This lake management option has no or minimal negative impact on the community (e.g. closure of lakes and/or
parks, truck access, machinery, noise and dust)
Financial Criteria
Capital cost
This lake management option would not impose a large capital (e.g. upfront) cost.
Operational cost
This lake management option would not impose significant operational (e.g. ongoing maintenance) costs.
Feasibility Criteria
Certain and well-established This lake management option will lead to outcomes which are certain and well established.
outcomes
Lake scale trials
This lake management option will lead to outcomes which are known based on lake scale trials.
Further research
This lake management option provides outcomes which do not require further associated research.
Reapplication
This lake management option would not require reapplication for an extended period of time.
Transferability
This lake management option would not be uniquely applied to Lake Hugh Muntz
Deliverability
This lake management option is able to be delivered (SQIDs, think about category splits)

E.2
E.3
E.4
E.5
E.6
E.7
S.1
S.2
S.3
S.4

Fi.1
Fi.2
Fe.1
Fe.2
Fe.3
Fe.4
Fe.5
Fe.6
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Weighting
20%
30%
10%
15%
10%
10%
5%
25%
25%
25%
25%

70%
30%
30%
10%
10%
15%
5%
30%

3. Project approach – final scoring calculation
3.4 Final scoring
The final score was calculated from the average of the
environmental, social, financial and feasibility scores,
which are, in turn, calculated from their criteria scores.
Scores for each criteria are weighted as per the table on
the previous page.
The figure to the right shows how each criteria score is
rolled up to produce a final score for each management
option.

Criteria
E.3

Criteria
E.2

Criteria
E.1

Criteria
E.5
Criteria
E.4

Environmental
Score

Criteria
S.1

Criteria
S.3
Criteria
S.2

Criteria
E.6

Criteria
S.4

Criteria
E.7

Social Score

Final Score
Criteria
Fe.1

Feasibility Score

Criteria
Fe.2

Financial Score

Criteria
Fi.1
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Criteria
Fi.2

Criteria
Fe.3

Criteria
Fe.5
Criteria
Fe.6

Figure 4: The final score is calculated from the average of the environmental, social , financial and
feasibility scores. These in turn are calculated from their component criteria scores

Criteria
Fe.4

4. MCA results
4.1 Ranked Results
The table to the right displays the final weighted score for each option and its rank
according to that score. A negative final score suggests that the option is not
sufficient to satisfy most of the criteria and is therefore unlikely to be a viable
option for Lake Hugh Muntz based on the current evidence.
The final score calculation assumes that each of the components that make up the
score are equally important (e.g. environmental criteria are equally important as
social, financial and feasibility criteria). However, if one of the components scores
much higher than other components, the final score for an option can be positive
yet still score low for many of the criteria. As a result, in the page below we have
ranked the options in different ways which is intended to showcase the options
that satisfy the criteria for each of the components.
To do that, we first ranked the environmental component scores for each option
and removed all options that scored in the negative for the environmental criteria.
We then ranked the top five remaining options based on their final overall score.
We then repeated the same process for each of the social, financial and feasibility
components.
We have also included an additional column entitled Confidence. For each of the
criteria, we assigned a confidence rating (see text box “Confidence rating” in the
project approach above) which related to the quality or confidence we had in the
evidence used to score the criteria. For this column, we removed any option that
included a low confidence rating for any of the criteria. We then ranked the top
five remaining options based on their final overall score.
Finally, we have provided a breakdown of the component scores for each option
in the Appendix.
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Table 2: Final scores and ranking for each lake management option
Rank
1
2
3
4
5
6
7
7
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Option
Gully baskets
PhoslockTM and gully baskets
Permanent emergent planting
Planting submerged aquatic plants
PhoslockTM only
Sand capping, PhoslockTM and gully baskets
Floating reed beds as they are now
Diversion of stormwater outlets to the canal
Combination of lake shallowing, PhoslockTM, emergent planting
Installing a flood flap on the exchange pipe
Straw bales
Ultrasonic control
CupricideTM
Installing swales and stormwater wetlands
Bottom water pump out
Sand capping with follow up PhoslockTM application
Do nothing
Hydrogen peroxide
Shallowing the lake
Stormwater gross pollutant traps
Reverse osmosis
North canal connection pipe
In-lake wetlands around stormwater outlets
DiatomixTM
Floating reed beds, expansion
South lake connection pipe
Mixing and/or aeration
Nanobubble technique
Partial dredge and sand capping of spoil
Lake bed blanket
Dredging the lake

Final Score
1.07
0.62
0.56
0.49
0.43
0.36
0.24
0.24
0.19
0.08
0.08
0.01
0.00
-0.01
-0.03
-0.05
-0.06
-0.06
-0.08
-0.11
-0.16
-0.20
-0.21
-0.24
-0.30
-0.35
-0.42
-0.61
-0.69
-0.81
-1.02

4. MCA results
Table 3: The options sorted by each component, an option scoring lower than zero is removed, and then ranked by its overall score.
Option
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Sand capping with follow up PhoslockTM application
PhoslockTM only
Mixing and/or aeration
Dredging the lake
Installing a flood flap on the exchange pipe
Planting submerged aquatic plants
Floating reed beds, expansion
Gully baskets
Shallowing the lake
Permanent emergent planting
Diversion of stormwater outlets to the canal
Installing swales and stormwater wetlands
In-lake wetlands around stormwater outlets
Do nothing
Hydrogen peroxide
Floating reed beds as they are now
Combination of lake shallowing, PhoslockTM, emergent planting
South lake connection pipe
North canal connection pipe
Partial dredge and sand capping of spoil
PhoslockTM and gully baskets
Sand capping, PhoslockTM and gully baskets
Ultrasonic control
Nanobubble technique
CupricideTM
Straw bales
Bottom water pump out
Reverse osmosis
DiatomixTM
Lake bed blanket
Stormwater gross pollutant traps or stormfilters
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Ranking
Environmental

Social

Financial

Feasibility

Confidence

5

5

4

4

4

4

4
3

1

1

1

1

3

3

2

3

2

2

3

2
5

5

1

2
5

Appendix A. Options
Sand capping with follow up Phoslock TM application
Option 1
Option description
Sandcapping refers to an application of clean sand as a capping layer to the existing lake sediments. The purpose of
sand capping is to reduce the release of nutrients to the water column, a process critical for the initiation of a bloom.
PhoslockTM is a commercially made product, designed to reduce the amount of phosphorus in the water column, a key
nutrient required for cyanobacterial growth. Applied together, sand capping with follow up PhoslockTM is intended to
significantly reduce the amount of nutrients available to generate a bloom. This option scores well for its likely
environmental and social outcomes but will be costly to apply and will require regular re-application due to the
ongoing run off from the catchment. Additionally, the logistics required for the application of sand capping are likely
to be very difficult to achieve in the lake. As such, it ranks in the middle of the option list.

MCA Scoring breakdown

0.70
Environmental

0.75
Social

-1.40
Financial

-0.25
Feasibility

Overall Score: -0.05
Confidence Score:
Left – Sand capping (Source: Golfdom.com). Right – Trials in Lake Hugh Muntz (Source: City of Gold Coast)
12

Appendix A. Options
Phoslock TM only
Option 2
Option description
Cyanobacteria blooms are driven by the availability of nutrients. PhoslockTM is a commercially made product, designed
to reduce the amount of phosphorus in the water column, a key nutrient required for cyanobacterial growth.
PhoslockTM is a modified clay product in granular form that can be applied as granules or as a slurry. It reacts with
phosphate ions in the water column binding them up onto the clay particle and removing a significant amount of the
nutrient from the water column. This option is well established and has been applied in other lakes with success. The
Griffith University laboratory trials showed this option has promise for treating lake nutrients. As such, it receives a
high feasibility score and ranks moderately on the environmental and social criteria. However, as PhoslockTM requires
regular reapplication given the ongoing inflow of catchment nutrients, the option scores poorly on financial criteria.

MCA Scoring breakdown

0.60
Environmental

0.50
Social

-1.00
Financial

1.63
Feasibility

Overall Score: 0.43
Confidence Score:
Phoslock trials in Lake Hugh Muntz (Source: City of Gold Coast)
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Appendix A. Options
Mixing and/or aeration
Option 3

MCA Scoring breakdown

Option description
Mixing and aeration is an option intended to disrupt the layers, or stratification, that often occurs in deep, still lakes.
Stratification occurs when there is a significant difference in density where water layers at the bottom are heavier
than the surface water which prevents the different layers from mixing. The lack of mixing between layers means that
oxygen doesn’t make it through to the bottom water layers which changes the way nutrients are processed in the lake
sediments. As a result, nutrients are more readily released into the water column which can lead to cyanobacterial
blooms. By breaking down the stratification layer, oxygen makes it to the bottom layers creating conditions where
nutrients can break down more naturally. This option ranks very low on the list as it would be very costly to achieve in
Lake Hugh Muntz and would be unlikely to result in substantial environmental and social benefits owing to the size
and depth of the lake.

0.20
Environmental

0.00
Social

-2.00
Financial

Photo

0.13
Feasibility

Overall Score: -0.42
Left – Springfield Lakes aeration (Source: A. de Groot, 2019). Right – Lake mixing schematic (Source: Physical
Processes for In-Lake Restoration: Destratification and Mixing)
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Confidence Score:

Appendix A. Options
Dredging the lake
Option 4

MCA Scoring breakdown

Option description
Lake sediments are a significant source of nutrients that contribute to algal growth in Lake Hugh Muntz. Nutrient
laden sediments are flushed into the lake with stormwater. The aim of dredging the lake is to remove the nutrient
laden sediments from the lake bottom thereby reducing the nutrients available for algal growth. Accessing the lake
with the dredging infrastructure and disposing of the dredged material are key logistical barriers for this option.
Additionally, disrupting the lake sediments through dredging can lead to the release of foul-smelling gases which can
cause irritation and reduce the amenity of the lake. This option ranks at the bottom of the list due to poor
environmental and social benefits, a high cost, and low feasibility. Major concerns and barriers to implementing this
option are the access to the lake for large dredging infrastructure, disposal of dredge spoil and containing nutrients
released from disrupted sediments.

-0.20
Environmental

-1.75
Social

-1.20
Financial

-0.93
Feasibility

Overall Score: -1.02
Confidence Score:
Waterbody dredging (Source: geoforminternational.com)
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Appendix A. Options
Installing a flood flap on the exchange pipe
Option 5

MCA Scoring breakdown

Option description
The surface waters of the lake are exchanged with the adjacent canal to the south. This exchange is via a large
stormwater pipe that allows water to pass back and forth between the two water bodies. A flood flap is essentially a
one-way valve that allows water to travel in one direction only. For this option, installing a flood flap on the exchange
pipe is intended to allow water to flow out of the lake but restricts canal water from flowing into the lake. The option
is intended to keep the lake waters as fresh as possible by limiting inflows of brackish canal water. The option doesn’t
account for the inflow of brackish groundwater which Griffith University has shown is a significant source of saline
inflow. As a result, while inexpensive and simple to implement, this option will likely lead to an increase in
stratification and its associated nutrient releases. As such it is unlikely to lead to any improvement in cyanobacterial
bloom intensity or duration. The option has not been modelled or tested for the lake, so we have only medium
confidence in the evidence used to assess it.

-0.10
Environmental

-1.00
Social

0.80
Financial

0.63
Feasibility

Overall Score: 0.08
Confidence Score:
16

Hume floodgate (Source: www.holcim.com.au)

Appendix A. Options
Planting submerged aquatic plants
Option 6

MCA Scoring breakdown

Option description
Submerged aquatic vegetation in lake systems provide several services including habitat provision, sediment
stabilization and nutrient uptake. During the 1990’s, submerged vegetation was prevalent in the shallow areas of Lake
Hugh Muntz, contributing to clear water and reducing the nutrients available for cyanobacteria and other algae to
flourish. As the lake became brackish, the vegetation died out. This option is intended to actively plant submerged
vegetation in the shallow areas of the lake, with the aim to reduce water column nutrients. In investigating this
option, we considered the variation in salinity and the location of nutrients in the lake sediments. We also considered
the potential for changes in amenity and community access to the lake as a result of revegetation. This option scores
very well for environmental and social benefits given that it will contribute to the ecology of the lake and aid in
nutrient processing and removal. However, the variable salinity of the lake is a concern to long term viability of
vegetation requiring careful selection of species. This option ranks forth on the list.

1.20
Environmental

1.00
Social

0.60
Financial

-0.83
Feasibility

Overall Score: 0.49
Confidence Score:
17

Different categories of aquatic vegetation (Source:
ksuweb.kennesaw.edu/)

Appendix A. Options
Floating reed beds, expansion
Option 7

MCA Scoring breakdown

Option description
Floating reed beds are used in lakes and wetlands to treat water quality through the uptake of nutrients and their
retention in plant material. Floating reed beds have been found to be successful for treating stormwater inputs to lake
systems elsewhere. Floating reed beds have been trialed in Lake Hugh Muntz since 2012 with three beds currently in
place close to the shore and adjacent to stormwater outlets. In investigating this option, we considered the size of
reed beds required to treat stormwater inflows, their ability to withstand variations in salinity as well as issues
associated with nesting birds. The current trial has shown that the vegetation is susceptible to the brackish nature of
the lake which is likely to increase the level of maintenance required to sustain the environmental benefits intended
by this option. Additionally, there is some anecdotal evidence that the local community does not support installation
of more reed beds as they lower the amenity value of the lake. A better understanding of community opinions is
needed if this option were to be pursued.

0.70
Environmental

-0.25
Social

-1.00
Financial

-0.65
Feasibility

Overall Score: -0.30
Confidence Score:
18

Floating Reed Bed in Lake Hugh Muntz (Source: City of Gold Coast)

Appendix A. Options
Gully baskets
Option 8

MCA Scoring breakdown

Option description
Gully baskets are a manufactured metal mesh basket which is inserted into stormwater inlets in the catchment of a
water body. The mesh basket captures larger particle pollutants like leaf litter, lawn clippings, sediment and rubbish
and the associated nutrients that are attached to them. Gully baskets require regular cleaning and maintenance to
fully function. This option is intended to filter out the nutrients entering the lake through stormwater and thereby
reduce nutrients available for cyanobacterial growth. It does not address the release of nutrients from lake sediments.
While Council has installed gully baskets throughout the Lake catchment already, we based our scoring of this option
on the assumption that no baskets are installed in the catchment. The option is low cost, feasible and doesn’t pose a
risk to the social benefits of the lake so was worthy of implementation. However, given gully baskets are already
installed in the catchment, they won’t reduce catchment nutrients any further than the current load. So additional
steps will be required to reduce nutrient inflows into the lake to decrease the likelihood of cyanobacteria blooms. This
could be achieved by assessing the efficiency of the existing gully baskets.

0.30
Environmental

0.75
Social

1.60
Financial

1.63
Feasibility

Overall Score: 1.07
Confidence Score:
19

Left – schematic diagram of a gully basket. Right – Installation of a gully basket into a stormwater
inlet.

Appendix A. Options
Shallowing the lake
Option 9

MCA Scoring breakdown

Option description
Shallowing the lake is intended to reduce the chances that the water column becomes layered, or stratified, a
common problem that occurs in deep, still lakes. Stratification occurs when there is a significant difference in density
where water layer at the bottom is heavier than the surface water which prevents the different layers from mixing.
The lack of mixing between layers means that oxygen created at the surface doesn’t make it through to the bottom
layers which changes the way nutrients are processed in the lake sediments. As a result, nutrients are more readily
released into the water column which can lead to cyanobacterial blooms. Shallowing the depth of the lake reduces
the impact of stratification and increases the likelihood that light penetrates deeper into the water column increasing
photosynthesis and therefore oxygen concentrations lower down in the water column. In investigating this option, we
haven’t considered any one specific method to reduce the lake depth, we’ve only investigated the likely outcomes.
This option has not been modelled or tested. While conceptually promising to reduce stratification, this option would
require substantially more research before being seriously considered.

0.55
Environmental

0.50
Social

-0.80
Financial

-0.58
Feasibility

Overall Score: -0.08
Confidence Score:
20

Deep vs shallow lake comparison (Source: www.princetonhydro.com)

Appendix A. Options
Permanent emergent planting
Option 10
Option description
This option involves planting permanent emergent vegetation around the perimeter of the lake edge. The goal of the
option would be to intercept diffuse surface runoff from the surrounding lake catchment areas. Lakeside or riparian
vegetation provides a number of services including habitat provision, lakeside stabilization and nutrient uptake. In
investigating this option, we have considered the changes to lake amenity, community access to the lake, as well as
the variation in salinity of the lake waters. This option scores well for all four components as it contributes to the
ecology of the lake while reducing the nutrients available for cyanobacteria. As such it is ranked third on the list. The
biggest concern for this option is the long-term viability of vegetation under the variable salinity the lake experiences.
Careful research and species selection would be required to overcome that issue.

MCA Scoring breakdown

1.10
Environmental

0.50
Social

0.60
Financial

0.03
Feasibility

Overall Score: 0.56
Left: Emergent planting at Robina Town Centre Lake (Source: A. de Groot, 2019). Right: Vegetation providing
habitat for fish in Lake Hugh Muntz (Source: City of Gold Coast)
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Confidence Score:

Appendix A. Options
Diversion of stormwater outlets to the canal
Option 11

MCA Scoring breakdown

Option description
Stormwater runoff is the major source of nutrients for Lake Hugh Muntz. The lake has 16 stormwater catchments,
each drained by a system of stormwater pipes feeding untreated stormwater directly into the lake (see the figure
below). By removing the stormwater inflow to the lake, the intention is to remove the ongoing source of catchment
nutrients thereby reducing one of the requirements for cyanobacterial growth. By removing the freshwater inflow to
the lake, this option would also likely have an influence on the salinity of the water column, impacting stratification.
However, without water moving through the lake, the length of time that water stays in the lake would increase
which would impact the dynamics of nutrient processing. This option scores highly for the environmental criteria as it
removes the supply of nutrients from the catchment. However, it would be very expensive and has not been
subjected to a full feasibility assessment. It is unlikely to be feasible to divert all of the stormwater inputs, so we only
have moderate confidence in the evidence used to score it.

1.50
Environmental

0.50
Social

-0.80
Financial

-0.23
Feasibility

Overall Score: 0.24
Confidence Score:
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Aerial of Lake Hugh Muntz, the surrounding catchment boundary
(pink) and subcatchments 1 to 16 (orange).)

Appendix A. Options
Installing swales and stormwater wetlands
Option 12
Option description
The Lake Hugh Muntz Stormwater Management Plan, finalized in 2008, recommended a suite of stormwater quality
improvement devices (SQIDs) designed to reduce the impact of stormwater on the lake. SQIDs are catchment-based
management interventions that take advantage of spare space within the catchment. Vegetated swales and wetlands
are two such interventions that have been investigated. Vegetated swales are vegetated depressions built on one side
of a road in the catchment into which stormwater is directed. The vegetation within the swale filters nutrients and
gross pollutants from the stormwater. Stormwater wetlands operate in much the same way, but they are typically
larger, contain permanent water and a more diverse array of vegetation to process nutrients. This option scores very
well for environmental and social criteria based on modelling by Griffith University but preliminary investigations
suggest that finding space in the catchment would likely require removal of carparking and footpaths in the
catchment. This has lowered the feasibility score. It would also be a relatively expensive option.

MCA Scoring breakdown

1.10
Environmental

0.50
Social

-1.00
Financial

-0.65
Feasibility

Overall Score: -0.01
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Example vegetated swales that may suit the Lake Hugh Muntz catchment layout as current streetscaping
would already provide half of the swale in many cases (Source left: Healthy Waterways Partnership,
2006. Source right: Townville City Council)

Confidence Score:

Appendix A. Options
In-lake wetlands around stormwater outlets
Option 13
Option description
The Lake Hugh Muntz Stormwater Management Plan, finalized in 2008, recommended a suite of stormwater quality
improvement devices (SQIDs) designed to reduce the impact of stormwater on the lake. SQIDs are typically
catchment-based management interventions that take advantage of spare space within the catchment, however
there are a few `in-lake’ options that don’t require the need to acquire space in the catchment. In-lake wetlands are
intended to operate in a similar way to the reed beds that are installed in Lake Hugh Muntz currently. The intent
would be to build wetlands around the stormwater inlets to the lake in order to remove nutrients, process them
naturally or store them in the vegetation within the wetland. This is intended to remove the nutrients from
stormwater inflow reducing their availability for cyanobacterial growth. This option scores well for the environmental
criteria but would be subject to potential impacts from the lake’s variable salinity. The option would also be expensive
and impact on some of the lake’s amenity value. As such, it ranks low on the list.

MCA Scoring breakdown

0.65
Environmental

-0.25
Social

-1.60
Financial

0.35
Feasibility

Overall Score: -0.21
Confidence Score:
Floating treatment wetlands (Source: https://www.iisd.org/projects/floating-treatment-wetlands)
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Appendix A. Options
Do nothing
Option 14
Option description
“Do nothing” has been included for scoring in the multi-criteria analysis to provide context for the other options. In
scoring this option, we have assumed that no additional resources are spent on management interventions other than
the existing maintenance of stormwater and parkland infrastructure. Unsurprisingly, this option scores very poorly for
the environmental and social criteria. It would lead to ongoing cyanobacteria blooms and poor lake amenity. As such
it is not a recommended option. It scored very well for the financial and feasibility criteria.

MCA Scoring breakdown

-1.75
Environmental

-2.00
Social

1.60
Financial

1.93
Feasibility

Overall Score: -0.06
Lake Hugh Muntz on 6 November 2020 (Source: Paul Maxwell)

25

Confidence Score:

Appendix A. Options
Hydrogen peroxide
Option 15
Option description
Hydrogen peroxide is a common treatment for algal growth in small backyard ponds and in some mining stormwater
retention ponds. Hydrogen peroxide is a chemical that preferentially kills cyanobacteria without affecting animals,
plants and other kinds of algae. When applied to water, the chemical breaks down to hydrogen and water so it has no
lasting effects on the environment. The effectiveness of hydrogen peroxide was tested in lab experiments conducted
on lake waters by Griffith University. There have been no lake scale trials. Hydrogen peroxide is currently not
approved as an algaecide in environmental waters so remains illegal as a treatment option. This is reflected in the
feasibility score. However, given the success of hydrogen peroxide in those experimental trials, this option shows
promise and should be investigated further in consultation with the regulatory agencies.

MCA Scoring breakdown

0.65
Environmental

0.50
Social

-1.00
Financial

-0.40
Feasibility

Overall Score: -0.06
Left – Hydrogen peroxide (Source: www.aquasabi.com). Right – application of hydrogen peroxide to French
Lake (Source: www.dutchwatersector.com)
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Confidence Score:

Appendix A. Options
Floating reed beds as they are now
Option 16

MCA Scoring breakdown

Option description
Floating reed beds are used in lakes and wetlands to treat water quality through the uptake of nutrients and their
retention in plant material. Floating reed beds have been found to be successful for treating stormwater inputs to lake
systems elsewhere. Floating reed beds have been trialed in Lake Hugh Muntz since 2012 with three beds currently in
place close to the shore and adjacent to some of the stormwater outlets. In considering this option, we compared
scores to Option 7, the intent of which was to increase the number of reed beds to account for all stormwater inflows.
This option is highly feasible given that the reed beds have been installed since 2012. They haven’t scored well in the
environmental and social given only three reed beds have been installed. Three beds are not enough to account for
the nutrient inflow from the catchment. They have, however, provided a better understanding of how vegetation
responds to the lake’s variable salinity. This has been useful evidence while considering all of the options that include
vegetation.

0.05
Environmental

0.00
Social

-0.40
Financial

1.33
Feasibility

Overall Score: 0.24
Confidence Score:
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Floating reed bed in Lake Hugh Muntz (Photo source: City of Gold Coast and Paul Maxwell)

Appendix A. Options
Combination of lake shallowing, PhoslockTM, emergent planting
Option 17

MCA Scoring breakdown

Option description
Cyanobacterial blooms in Lake Hugh Muntz are caused by a combination of interacting factors including ongoing
nutrient additions from catchment runoff and nutrient release from lake sediments. Blooms are made worse by the
effects of lake stratification caused by different water densities in the lake. Management intervention options that
consider all of the drivers of cyanobacterial blooms are likely to be more effective in reducing blooms than options
that consider drivers in isolation. This option considers a combination of interventions intended to address in-lake and
catchment inflows sources of nutrients. Each sub-option has been scored separately by the MCA in previous options.
A combined option like this one is intended to account for all three sides of the algal bloom triangle. As such it scores
highly on environmental and social criteria. However, this combination will be very expensive with low level feasibility
given the likely difficulties associated with shallowing the lake.

1.70
Environmental

1.00
Social

-1.60
Financial

-0.35
Feasibility

Overall Score: 0.19
Confidence Score:
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Left - Deep vs shallow lake comparison (Source: www.princetonhydro.com), Top right - Lake
Hugh Muntz (Source: City of Gold Coast), Bottom right - Emergent planting at Robina Town
Centre Lake (Source: A. de Groot, 2019)

Appendix A. Options
South lake connection pipe
Option 18
Option description
One of the drivers of algal blooms in lakes is the length of time that the water that is contained within the lake.
Retention of nutrients and sediments within a lake for long periods increases the chances that conditions can develop
that enable cyanobacteria to bloom. As a result, flushing a lake with increased inflow or exchanging lake water with a
receiving waterbody can sometimes decrease the likelihood of algal blooms. This option investigates increasing the
water exchange of Lake Hugh Muntz with the adjacent waterbodies to the south and west of the lake. This would
involve installing a connection pipe with South Lake to the west and a new inlet pipe to the south (see figure below).
In scoring this option, we have considered the land available for pipe installation and the major infrastructure that
surrounds the lake. The option scores well for the environmental criteria however given that there is limited land
available for installing the infrastructure required, the option scores poorly for feasibility.

MCA Scoring breakdown

0.35
Environmental

0.00
Social

-1.20
Financial

-0.55
Feasibility

Overall Score: -0.35
Lake Hugh Muntz with the south lake connection pipe shown in white. Existing exchange pipe in red
(Source: Nearmap)
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Confidence Score:

Appendix A. Options
North canal connection pipe
Option 19
Option description
One of the drivers of algal blooms in lakes is the length of time that the water that is contained within the lake.
Retention of nutrients and sediments within a lake for long periods increases the chances that conditions can develop
that enable cyanobacteria to bloom. As a result, flushing a lake with increased inflow or exchanging lake water with a
receiving waterbody can sometimes decrease the likelihood of algal blooms. This option investigates increasing the
water exchange of Lake Hugh Muntz with the adjacent waterbody to the north of the lake. The option is similar to
Option 18 however it involves installing a connection pipe with the canal to the north of the lake (see figure). In
scoring this option, we have considered the land available for pipe installation and the major infrastructure that
surrounds the lake. Similar to Option 18, this option scores well for the environmental criteria however given that
there is limited land available for installing the infrastructure required, the option scores poorly for feasibility.
However as there is public land available to house the infrastructure, this option is less expensive than Option 18.

MCA Scoring breakdown

0. 35
Environmental

0.00
Social

-0.60
Financial

-0.55
Feasibility

Overall Score: -0.20
Confidence Score:
Lake Hugh Muntz with the north canal connection pipe shown in while (Source: Nearmap)
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Appendix A. Options
Partial dredge and sand capping of spoil
Option 20
Option description
This option contains elements of two other options, dredging (Option 4) and sand capping (Option 1). The intent of
dredging is to remove nutrient laden sediments from the bottom of the lake which in turn reduces the availability of
nutrients to be released into the water column and generating agal growth. Sand capping is intended to reduce
remaining nutrients from the lake bottom by smothering them with clean sand. This option involves a partial dredge
from the deeper parts of the lake (in yellow) and dispose of the spoil into the red zone in the red area to the north
west of the lake. This area would be cut off from the lake with sheet pile. Clean sand would then be added to the red
area. In combination, these interventions intend to remove nutrients laden sediments and limit nutrient release from
the dredge spoil. The option scores poorly for the social, financial and feasibility criteria so the option ranks near the
bottom of the list. One of the major issues with this option is the difficulties associated with disposal of the dredge
spoil. No studies have investigated the option, so the confidence score is low. As a result, the option should not be
considered without significant further research.

MCA Scoring breakdown

0.05
Environmental

-0.25
Social

-1.00
Financial

Lake Hugh Muntz showing the areas that
would be partially dredged (yellow) and the
dredge disposal area for sand capping (red)
(Source: City of Gold Coast)

-1.58
Feasibility

Overall Score: -0.69
Confidence Score:
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Appendix A. Options
PhoslockTM and gully baskets
Option 21

MCA Scoring breakdown

Option description
Cyanobacterial blooms in Lake Hugh Muntz are caused by a combination of interacting factors including ongoing
nutrient additions from catchment runoff and nutrient release from lake sediments made worse by the effects of lake
stratification caused by different water densities in the lakes. Management intervention options that consider all of
the drivers of cyanobacterial blooms are likely to be more effective in reducing blooms than options that consider
drivers in isolation. The application of PhoslockTM (see Option 2 for more details) is aimed at binding up the available
nutrients in the water column and those released from the sediment. Gully baskets (see Option 8 for more details) are
aimed at reducing gross pollutants and associated nutrients from catchment inflow. Both interventions together are
aimed at reducing the nutrients available for cyanobacterial blooms. This option scores well for most of the criteria so
is ranked highly on the list. However, given gully baskets are already installed in the catchment, it won’t reduce
catchment nutrients any further than the current load. So additional steps will be required to reduce nutrient inflows
into the lake in order to decrease the likelihood of cyanobacteria blooms. This could potentially be achieved through
assessing the efficiency of the existing gully baskets.

0.75
Environmental

0.50
Social

-0.40
Financial

1.63
Feasibility

Overall Score: 0.62
Confidence Score:
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Left - Lake Hugh Muntz (Source: City of Gold Coast), Right - Installation of a gully
basket into a stormwater inlet

Appendix A. Options
Sand capping, PhoslockTM and gully baskets
Option 22
Option description
Cyanobacterial blooms in Lake Hugh Muntz are caused by a combination of interacting factors including ongoing
nutrient additions from catchment runoff and nutrient release from lake sediments. These are made worse by the
effects of lake stratification which is caused by different water densities in the lakes. Management intervention
options that consider all of the drivers of cyanobacterial blooms are likely to be more effective in reducing blooms
than options that consider drivers in isolation. The application of PhoslockTM (see Option 2 for more details) is aimed
at binding up the available nutrients in the water column and those released from the sediment. Sand capping of lake
sediments (see Option 1 for more details) is aimed at smothering lake sediments and preventing the release of
nutrients to the water column. Gully baskets (see Option 8 for more details) are aimed at reducing gross pollutants
and their associated nutrients from catchment inflow. The three interventions together are aimed at reducing the
nutrients available for cyanobacterial blooms. This option scores well for all except the financial criteria. This is
because the amount of sand required to cover the lake floor and the logistics required to implement the option would
be very expensive. This option is ranked sixth on the list.

MCA Scoring breakdown

1.40
Environmental

1.00
Social

-1.60
Financial

0.63
Feasibility

Overall Score: 0.36
Left – Sand capping (Source: Golfdom.com). Middle – Lake Hugh Muntz (Source: City of Gold Coast). Right Installation of a gully basket into a stormwater inlet.
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Confidence Score:

Appendix A. Options
Ultrasonic control
Option 23

MCA Scoring breakdown

Option description
Cyanobacteria and other algae use buoyancy to control the position of the cell in the water column. Buoyancy control
allows the cell to optimize its position to take advantage of nutrients in the water and the light available nearer the
surface. Ultrasonic control seeks to influence the buoyancy regulation of the algal cells which reduces the cell’s ability
to obtain sufficient sunlight and nutrients. The ultrasound creates a sound barrier in the upper layer of the water
column limiting algal movement into those layers. Algae then sink to the bottom over time and decompose. The
ultrasound is typically applied by instruments mounted on a buoy. In investigating this option, we considered that
multiple buoys would be required in Lake Hugh Muntz. We also considered the potential negative impact to other
lake organisms. This option scores well for most criteria except feasibility. This is because the option is still
experimental for a lake this size and lacks solid evidence for the predicted outcomes. As such it scores low for
confidence and should be considered as an option for future research only at this stage.

0.30
Environmental

0.25
Social

0.20
Financial

-0.73
Feasibility

Overall Score: 0.01
Confidence Score:
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MCP-buoy in a lake for the control of algal blooms (Source:
https://www.lgsonic.com/products/mpc-buoy/)

Appendix A. Options
Nanobubble technique
Option 24

MCA Scoring breakdown

Option description
The nanobubble technique is a novel experimental option that involves modifying natural compounds (like zeolite clay
or the lake sediments) to deliver oxygen to the bottom sediments. The target for the technique is highly stratified
lakes. Stratification occurs when there is a significant difference in density where water layer at the bottom is heavier
than the surface water which prevents the different layers from mixing. The lack of mixing between layers means that
oxygen doesn’t make it through to the bottom layers which changes the way nutrients are processed in the lake
sediments. As a result, nutrients are more readily released into the water column which can lead to cyanobacterial
blooms. Nanobubbles oxidize the sediment and reduces the release of nutrients into the water column. While early
results are promising, there is still considerable work to do to scale the technique from laboratory trials to lake scale
applications. As a result, the confidence in the evidence used to score this option is only medium so the option should
only be considered for future research at this stage.

0.30
Environmental

0.00
Social

-2.00
Financial

-0.73
Feasibility

Overall Score: -0.61
Confidence Score:
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Size comparison between nanobubbles and microbubbles
(Source: https://www.nanobubblesystems.com/)

Appendix A. Options
CupricideTM
Option 25
Option description
Cupricide is a commercially produced copper based chemical algaecide developed for the control of algae in farm
dams, ponds ornamental lakes and potable water supplies. The chemical molecule in Cupricide inhibits the ability of
the algal cell to photosynthesize so the cell ceases to function, breaks down and dies. The option scores well for most
of the criteria except feasibility. This is because the application of Cupricide in environmental waters like Lake Hugh
Muntz is currently not approved. There are also significant unknowns regarding the size of the lake and the amount of
algaecide required to treat cyanobacteria as well as the impact of the application on other lake organisms. As a result,
the confidence score in the evidence used to score this option is low.

MCA Scoring breakdown

0.40
Environmental

1.00
Social

0.00
Financial

-1.40
Feasibility

Overall Score: 0.00
Left – 20L bottles of Cupricde. Right – Algae infested lake before application of Cupricide (Source:
http://cupricide.com/pdfs/Cupricide%20Booklet.pdf)
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Confidence Score:

Appendix A. Options
Straw bales
Option 26
Option description
Agricultural straw has been used as algal control in farm dams and ponds for more than 30 years. Common
agricultural crops (e.g. barley, wheat, cotton etc) are often high in compounds that have been shown to be effective in
inhibiting algal growth in both freshwater and marine systems. These compounds are released from the straw as the
bale breaks down and are dispersed throughout the water column. In investigating this option, we have assumed that
strawbales would be placed around the perimeter of the lake and allowed to breakdown naturally. Studies on the
different types of straw have shown that they can be effective in controlling the growth of filamentous algae and
cyanobacteria as well as some types of pathogens. For this option, we considered the depth and surface area of the
lake as well as the amenity and community access to the lake if bales were placed along the lake edge. This option has
not been tested in a lake this size nor on the cyanobacteria species found in LHM so confidence in the evidence for
scoring the option is only medium. The option should be treated as speculative at this stage and only considered
further if additional research is done to address those issues.

MCA Scoring breakdown

-0.05
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-0.25
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1.00
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-0.40
Feasibility

Overall Score: 0.08
Confidence Score:
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Barley straw present in a lake for the control of algae (Source:
http://www.mankysanke.co.uk/html/food_for_thought__2_.html)

Appendix A. Options
Bottom water pump out
Option 27
Option description
This option is intended to remove the effects of the poor-quality water sitting at the bottom of Lake Hugh Muntz that
occurs due to stratification. Stratification occurs when there is a significant difference in density where the water
layer at the bottom is heavier than the surface water which prevents the different layers from mixing. The lack of
mixing between layers means that oxygen doesn’t make it through to the bottom layers which changes the way
nutrients are processed in the lake sediments. As a result, nutrients are more readily released into the water column
which can lead to cyanobacterial blooms. By breaking down the stratification layer, oxygen makes it to the bottom
layers creating conditions where nutrients can break down more naturally. Pumping the bottom layers of water out of
the lake and into the adjacent canals is intended to remove the effects of stratification. This option is highly
speculative and scores low on the feasibility and financial criteria. It has not been tested or modelled so confidence in
the evidence is only medium.

MCA Scoring breakdown

0.90
Environmental

0.25
Social

-0.40
Financial

-0.85
Feasibility

Overall Score: -0.03
Confidence Score:
Left – Pump. Right – Lake Hugh Muntz
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Appendix A. Options
Reverse osmosis
Option 28
Option description
Reverse osmosis is a technique used for water purification, typically used for improving drinking water or for
desalinization. Water is passed through a partially permeable membrane designed to separate chemical and particles
from the water. This is achieved by applying lots of pressure and results in only pure water passing through the
membrane. Reverse osmosis is typically used to treat raw source water before it is used for its final purpose, however
in this option we have assumed that lake water will be pumped continuously through a reverse osmosis plant and
returned to the lake. The option scores well for the environmental and social criteria, however scores very poorly for
the financial and feasibility criteria. The option is highly speculative, untested and likely to be extremely expensive.
Confidence in the evidence used to score the option is only medium.

MCA Scoring breakdown

1.40
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1.75
Social

-2.00
Financial

-1.80
Feasibility

Overall Score: -0.16
Simplified representation of the reverse osmosis mechanism (Source: https://www.rodisystems.com/howdoes-reverse-osmosis-work.html)
39

Confidence Score:

Appendix A. Options
DiatomixTM
Option 29

MCA Scoring breakdown

Option description
Diatomix is commercial product that is intended to provide the lake waters with elements that enhance the growth of
diatoms. Diatoms are naturally occurring algae found in marine and freshwater environments. When conditions are
suitable, they can grow quickly and because they rely on elements that cyanobacteria cells don’t, they can quickly
outcompete those unwanted species and improve water quality by consuming nutrients. In scoring this option, we
considered the amount and reapplication of the commercial product required to account for the size of Lake Hugh
Muntz and the ongoing stormwater inflow that enters it. This option scores well for the environmental and social
criteria but as it is untested for a lake of this size and scores poorly for the financial and feasibility criteria. As a result,
there is low confidence in the evidence used to score the criteria. The option has shown promise in smaller lakes so
further investigation is warranted.

0.25
Environmental

1.00
Social

-2.00
Financial

-0.20
Feasibility

Overall Score: -0.24
Confidence Score:
DiatomixTM (Source:

Before and after the application of
https://algaenviro.com.au/diatomix/)
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Appendix A. Options
Lakebed blanket
Option 30
Option description
This option involves the application of geofabric sheet to the lake floor in an effort to smother the release of nutrients
from the sediments. Geofabric sheeting is a composite semi-permeable material made from polypropylene or
polyester. Geofabrics are regularly used in coastal protection, erosion control and sediment stabilization. In this
application, geofabric sheeting would be placed on the lakebed and stitched together to reduce the amount of
nutrients being released from the lake sediments. In investigating this option, we considered the extent of sheeting
required and the amount of sediment delivered annually from the catchment. This option is speculative and untested
in a lake of this size and there are many environmental, financial and feasibility unknowns that would need to be
investigated before the option is seriously considered. There is only medium confidence in the evidence used to score
the option.

MCA Scoring breakdown

-0.15
Environmental

0.75
Social

-2.00
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-1.85
Feasibility

Overall Score: -0.81
Confidence Score:
Geofabric being laid (Source: https://www.geofabrics.co/products/bidim-nonwoven-geotextiles)
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Appendix A. Options
Stormwater gross pollutant traps
Option 31

MCA Scoring breakdown

Option description
Stormwater Gross Pollutant Traps (GPTs) are devices that can be retrofit into the stormwater catchments to collect
gross pollutants. There are many types of commercially available devices. Some of the proprietary devices available
can also act as a filter, removing nutrients, hydrocarbons, soluble heavy metals and other common pollutants before
stormwater waterbodies like lakes. These systems typically require regular maintenance of the filtration media. The
use of these devices in Lake Hugh Muntz is likely to be costly as there are sixteen stormwater pipes discharging into
the lake each requiring a separate device. Unlike other stormwater treatment devices like stormwater bio-retention
systems, these filtration systems would most likely not require loss of public space in the catchment. However, most
current stormwater filtration systems require a significant hillslope in the catchment to generate enough pressure for
the system to work as intended. This height is typically around 0.5m for many devices so they are not suitable for
many of the very flat lake catchments found across the Gold Coast. This includes much of the Lake Hugh Muntz
catchment.

0.60
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0.75
Social

-1.60
Financial

-0.18
Feasibility

Overall Score: -0.11
Confidence Score:
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Left: An example of a stormwater filtration device (Source: Ocean Protect). Right: An
example of a gross pollutant trap (Source: http://www.smartstream.net.au/eco-bite-gpt/

