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Introduction
The MidCoast Council region depends heavily on the health of local waterways and their catchments. 
The waterways form the basis of the region’s economy (supporting tourism and primary production), 
contribute to our way of life and provide habitat for extraordinary biological systems. The region’s 
catchments are under continued pressure from pollution and impacts associated with catchment land use, 
development and tourism. If unmanaged this has the potential to result in a decline in the health of our 
waterways.

All our local waterways are critically susceptible to environmental pressures; a Hepatitis A event in oysters 
in Wallis Lake in 1997, reoccurring blue-green algae in Myall Lakes and episodic fish kills are all examples 
of what can go wrong.

This report has been presented to accompany the 2017 Waterway and Catchment Report Card. It 
provides the technical information on how the Report Card scores were calculated as well as providing 
more detail on the results. 

Water quality - ecological health
Good management of our lakes, rivers and estuaries requires understanding of how they work, predictions 
about future conditions and informed choice about actions to get the outcome the community wants. 
MidCoast Council and Office of Environment and Heritage (OEH) have worked together to put these 
principles into action. International best practice suggests that research, modelling, management and 
monitoring should all use the measures of condition and success. OEH research allowed the development 
of a solid understanding of the impacts of catchment activities on lake health. It also concluded that 
abundance of algae and water clarity would be good indicators for the future. Council used the scientific 
understanding to form the Water Quality Improvement Plan in 2009, which was designed to achieve a 
number of specific outcomes, expressed in terms of water clarity and algal abundance. Progress towards 
these outcomes has been measured using the same measures in the annual report cards.

The MidCoast Council community value the health of our waterways and the Waterway and Catchment 
Report Card is a tool that Council use to monitor how we are tracking. OEH have undertaken an ecological 
health monitoring program in Wallis Lake and Khappinghat as part of the state-wide Monitoring, 
Evaluation and Reporting Strategy (MER). As part of the strategy, these estuaries were selected as two 
of seven across the state to be sampled each year to track inter-annual variability in two ecological health 
indicators; chlorophyll a (the amount of algae) and turbidity (the amount of sediment).

Since 2011 the former Great Lakes Council and since 2014 in the former Greater Taree City Council the 
monitoring program has been expanded to cover other key sites across the MidCoast Council area. OEH 
have provided an independent scientific evaluation on the ecological health of Wallis Lake, Smiths Lake, 
Karuah River and Estuary, Myall Lake and the Bombah Broadwater in the Myall Lakes the Lower Myall 
River, Khappinghat and the Manning River Estuary.

Ecological health does not refer to environmental health issues such as drinking water quality, safety for 
swimming, heavy metal contamination, disease, bacteria, viruses or our ability to harvest shellfish or fish.

Figure 1: Manning River

Healthy waterways support our 
local towns and communities, they 
keep them thriving. They put food 
on our tables, support our outdoor 

lifestyle, local economy and provide 
homes for wildlife, trees and 

plants of every sort. With healthy 
waterways our communities have a 

healthy vibrant future



Introduction
Ecological health results presented in easy to understand 
Report Card
The results of ecological health monitoring have been presented in a Catchment and Waterways Report 
Card (see Appendix) which grades the health of the waterways in a similar way to school Report Cards, 
with a grade ranging from A (excellent) to F (very poor).

The information provided below includes the background details for the Report Card including the 
objectives, methods and a detailed description of the results.

Report Card objectives
The objectives for the Report Card are:

1. To report on ecological health.

2. To track progress on management actions.

These objectives are specifically achieved by providing information to:

• Assist in the current and ongoing protection of “high conservation” areas that currently provide 
substantial water quality and biodiversity benefits to the rivers and estuaries.

• Guide and report on the remediation of areas that have high pollutant loads and highlight areas that 
may require further action.

• Help protect all waterways against further declines in water quality.

Environmental values
The environmental values that management actions in the catchment are aiming to achieve are:

1. Minimal algal growth.

2. Minimal sediment inputs and maximum clarity.

3. Intact aquatic habitats like seagrass, macrophyte and riparian vegetation.

Figure 2: Clear waters with minimal algal growth and maximum 
clarity support key habitats such as seagrass
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Methods
Development of Report 
Card grades
The monitoring program has assessed the ecological 
health of Wallis and Myall Lakes as well as the Karuah 
River Estuary. There are a number of steps taken to 
determine the score for each zone and subsequent Report 
Card grade:

1. Selecting the indicators.

2. Identifying the trigger levels.

3. Collecting the data.

4. Calculating the zone score.

5. Allocating the Report Card grade.

Selecting the indicators
In order to meet the objectives of the Report Card, indicators must report on ecological health but also 
be able to report on the outcomes of management actions. The management actions are linked to the 
environmental values set for the region (listed above), and the indicators selected have been shown to be 
responsive to catchment management actions.

There are many different estuary reporting programs world-wide, with indicators specifically chosen to 
suit local conditions or issues.

Chlorophyll and turbidity are commonly used as they are proven to be very informative and responsive 
indicators, see Table 1.

What we do on the land 
impacts on the quality of water 
that runs off. If the quality of 
the runoff is poor it puts stress 
on the environment. 

Stressors are changes to the 
environment that result from the 
activity, these can lead to ecological 
harm. Stressors can include nutrients, 
acid leachate and sediment in the 
water (turbidity).

Ecological condition grades are a 
combination of turbidity (water clarity) and 
algae (measured as chlorophyll) scores

Stressors Ecological impactsActivity

Why a Report Card?
Report Cards are an effective way to check on the health of our 
waterways. They help us compare current conditions with the 

condition we would like them to be. Scientists use indicators to 
‘health check’ our waterways. Just as your body temperature 
is used as an indicator that something may be wrong with 
your own health, indicators are used to show if something 
is out of balance or unhealthy in the system. The indicators 

are selected to assess the overall health or ecological 
condition. The results of the Report Card are used 

to guide future management actions and ensure 
long-term ecological health of our catchments.
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Methods
Algal growth can be measured by assessing chlorophyll a levels in the water and sediment inputs are 
assessed by measuring the turbidity (see feature box). These indicators are easy to measure and directly 
relate to the environmental values. The extent of seagrass beds is also an excellent ecological indicator of 
a healthy functioning ecosystem (see feature box). 

Seagrass is the basis of the food web in healthy estuaries. Seagrass provides essential habitat and food 
for marine life. Where seagrass is abundant so is aquatic life and as such, it is an excellent indicator of 
ecological health. Seagrass growth is affected by a number of factors including nutrient levels, algal 
growth, physical removal and water clarity. Water clarity (turbidity) is directly linked to seagrass growth 
and can be used as a surrogate for ecological health. When water clarity is high, seagrass is abundant as 
there is plenty of light for it to thrive.

While macrophytes and riparian vegetation are not currently measured, low chlorophyll and turbidity 
levels are necessary to ensure healthy habitats. Expansion of the program in the future is likely to include 
assessment of these habitats.

Table 1: Indicators used in various estuarine monitoring programs

Monitoring Program
Chlorophyll 

a Turbidity
Dissolved 
Oxygen Nutrients

Riparian 
vegetation Seagrass

Other 
critical 

habitats  
(e.g coral)

South East 
Queensland 
Ecosystem Health 
Monitoring Program

      

Chesapeake Bay  
EcoCheck program     
Northern Rivers 
CMA Ecohealth    
New South Wales 
Monitoring, 
Evaluation and  
Reporting Program *

  F F 

Great Lakes Council  
Report Card (this 
program)

  F F F

F - future
* New South Wales Monitoring, Evaluation and Reporting Program also samples fish in a limited number of sites

The New South Wales Monitoring, Evaluation and Reporting Program, concluded that measurement of 
chlorophyll a and turbidity provides an effective measure of the short-term response of estuary health to 
management actions. Seagrass and other macrophytes provide a long-term integration of estuary health.

Dissolved oxygen has been widely used as an indicator of the amount of oxygen in the water column 
with many critical aquatic processes dependent on a healthy level and minimal variability. Great Lakes 
Council and the New South Wales Monitoring, Evaluation and Reporting Program both acknowledge 
that dissolved oxygen is an important variable to measure but have not done so to date, due to logistical 
reasons. There are plans to include this indicator in future monitoring activities.
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Methods
Identifying the trigger levels
A healthy ecosystem refers to a system which has normal ranges of diversity and function. These ‘normal’ 
ranges have been established from extensive monitoring of estuaries across New South Wales. To 
establish these ranges, sites that represent a variety of ecological conditions from pristine (reference) sites 
to highly degraded have been sampled over a number of years. The data for pristine (reference) sites have 
been used to establish the trigger values which are fundamental for ranking the ecological health of a site.

A trigger value is the value which indicates that a variable is outside the ‘normal range’ and could trigger 
further investigation. In our context, we have used the trigger value to indicate conditions which are not 
desirable for continued waterway health.

A trigger value is specific to different types of estuary. In this study, Wallis Lake, Pipers Creek, Charlotte 
Bay, Bombah Broadwater and Myall Lake were all classified as ‘Lakes’ and Wallamba River, Karuah 
Estuary and the Lower Myall River as a ‘River estuary’ (Roper et al. 2011).

Table 2: Trigger Values for NSW Estuaries (from Roper et al. 2011)

Turbidity (NTU) Chlorophyll (μg/L)

Lake 6.7 2.5

River estuary (mid) 1.9 2.2

Algae
Algae or microscopic plants are always present in waterways but if 
conditions change and are suited to algal growth, blooms can occur. 
Blooms may occur if there is a lot of nutrients in the water which can 
come from urban stormwater, fertiliser runoff from farms and gardens 
and seepage from septic tanks. Algal blooms can reduce the amount of 
light reaching seagrass beds limiting their growth. When blooms of algae 
die and start to decay, the resulting bacterial activity can reduce oxygen 
concentrations in the water column, possibly leading to fish kills. 

Chlorophyll a
Chlorophyll a is a pigment found in plants and is an essential molecule for the process of 
photosynthesis (the conversion of light energy to chemical energy resulting in the consumption 
of carbon dioxide and the production of oxygen and sugars). In estuarine and marine waterways, 
chlorophyll a is present in phytoplankton such as cyanobacteria, diatoms and dinoflagellates. 
Because chlorophyll a occurs in all phytoplankton it is commonly used as a measure of 
phytoplankton biomass (EHMP 2008).
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Methods
Collecting the data
The MidCoast Council region has been divided up 
into reporting zones. A zone is actually a broad area 
within the estuary rather than a discrete point (see 
maps in Results Section) and may be represented 
by a single sample or by multiple samples. Six zones 
were sampled in Wallis Lake estuary (Wallamba 
River, Coolongolook River, Wallamba Cove, Pipers 
Creek, Wallis Lake and Charlotte Bay). There are 
three zones in the Manning River Estuary (Middle, 
Upper and lower), three zones in the Myall Lakes 
(Myall Lake, Bombah Broadwater and Lower Myall), 
one zone in the Khappinghat.

Samples were collected on six occasions between 
summer and autumn from December to March. This 
represents the part of the year when the highest 
chlorophyll concentrations are expected.

At each of the selected sites, samples were taken in 
accordance with the New South Wales Monitoring, 
Evaluation and Reporting protocols which are 
described in full in Roper et al. (2011). At each of 
the ‘Lake’ sites, turbidity was measured using a 
calibrated probe suspended at a depth of 0.5 metres for five minutes as the boat drifted or was motored 
(generally covering a distance of at least 300 metres), logging data every 15 seconds. The final value for 
the ‘site’ sampled was the average of all the logged data. During the drift, at least five samples of the top 
1 metre of the water column were collected and combined in a bucket. At the end of the drift, a single 200 
millilitre sample for chlorophyll a analysis was taken from the composite in the bucket.

For the river estuary sites, an ‘underway sampler’ is used to pass water past the probe whilst the boat 
travels at a regulated speed along a transect upstream from the middle to the upper part of the estuary. 
The turbidity is calculated as the mean of logged values for the transect. At two sites along the transect, 
composite water samples are collected for chlorophyll a analysis.

Chlorophyll a samples are immediately filtered (within one hour) under mild vacuum and the filter frozen 
until analysis. Chlorophyll a is extracted into acetone and chlorophyll a concentration is determined by 
spectrometry.

Seagrass depth range is calculated by measuring water depth at the shallow limit and deep limit of 
seagrass cover across three transects at a sampling site. One transect is a routine transect used in the 
survey each year. The remaining two transects are randomly located within 50 m each side of the routine 
transect. The mean shallow limit is subtracted from the mean deep limit to give the depth range for that 
site. All depths are standardised to a number of standard height markers in proximity to the sampling sites 
within the lake to remove potential errors from changing water levels. 

A report card grade is calculated following the analysis method outlined in the NSW sampling and 
reporting protocols (OEH, 2016). Briefly, the seagrass depth range grades are based on not only the 
recorded depth range for a specific year, but also how that compares to the previous year, meaning how 
seagrass has progressed, recovered or regressed over time since the previous survey. 

Figure 3: Office of Environment and 
Heritage staff carry out the monitoring of the 
waterways in the Great Lakes Region
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Methods

Calculating the zone score
The measured values of all indicators are summarised into one value which can then be compared 
between different reporting zones.

Two basic calculations have been performed for each zone:

• Non-compliance score – are the indicator values non-compliant with the trigger value?

• Distance from the benchmark score – how far from the trigger value are the indicator values?

The distance measure is a recognition that the trigger values only allow for two possible states, compliant 
and non-compliant. The distance measure provides for more sensitivity for ecological condition along the 
gradient from good to poor.

Calculating the non-compliance score
The non-compliance score is simply calculated by taking the number of samples that are above the trigger 
value as a proportion of the total number of samples taken in the sampling period. The non-compliance 
score is then expressed as a value between 0 and 1, with 0 equal to none of the values being non-
compliant (i.e. all compliant) and 1 equal to all values being non-compliant.

Non-compliance score equals the number of samples non-compliant with trigger value divided by the 
total number of samples.

Calculating the distance from benchmark score
The distance score has been expressed as a proportion between 0 and 1 to be standardised with the non-
compliance score. To do that, the distance score is expressed as a proportion of the worst expected value 
(WEV) with a score of 0 equal to the benchmark value, and 1 equal to the worst expected value for each 
of the indicators.

The worst expected value has been determined by examination of a data set for all of New South Wales. 
The 98th percentile value was selected as the worst expected value Table 3. In the small number (2%) 
of circumstances where measured values were greater than worst expected value, the distance measure 
became 1 (which is the highest possible value).

Sediment
Sediment from the land can be washed into waterways when it rains. If land 
is poorly managed, large amounts of sediment can wash into our waterways. 
Sediment also comes from roads and pathways washing directly into the 
stormwater and then the estuaries. 

Too much sediment in the water reduces the amount of light reaching the bottom and is 
detrimental to seagrass which require light for growth. Seagrass is critical for the health of 
estuaries as it provides essential habitat for fish and invertebrates which support bird life and 
the local tourism and aquaculture industries. Excess amounts of suspended particles can also 
smother benthic organisms like sponges, irritate the gills of fish and transport contaminants. 

Turbidity
Turbidity provides a measure of sediment in the water. It is the measure of light scattering by 
suspended particles in the water column, providing an indication of the amount of light penetration 
through the water column (EHMP 2008).
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Methods
Table 3: Worst expected value for Condition Calculations

Turbidity WEV (NTU) Chlorophyll WEV (μg/L)

Lake 20 30

River (mid) 60 30

Lagoon 20 30

Distance of each non-compliant value equals: (measured value - trigger value) / (worst expected value - 
trigger value).

The distance score is calculated as the mean distance from the trigger of those values that are non-
compliant for the reporting period.

Once the non-compliance and distance score have been calculated, the geometric mean of both scores 
is calculated to arrive at a single score that can be used to assess the condition of each indicator in that 
zone.

Final score for indicator

The final ‘zone score’ for each reporting zone is then the simple average of the indicator scores.

Allocating the Report Card Grade
Defining the Report Card grade is an important step in the development of the Report Card. The grade 
definitions below are linked to the environmental values outlined above and are structured to allow easy 
comparison between each system and over time.

It is important that the cut-off values for each grade reflect the condition of each zone in comparison to 
a broader scale of condition across all New South Wales estuaries (i.e. an ‘Excellent’ grade represents an 
excellent condition for a New South Wales estuary). To assist with the derivation of cut-offs, scores were 
calculated for 130 zones across a wide range of New South Wales estuaries using the same triggers 
and worst expected values as the Great Lakes analyses. Cut-offs were then defined as representing a 
percentage of the scores for the state (Table 4). For example, a zone score less than 0.07 defined the 20% 
of best zone scores in the state and this became our ‘Excellent’ grade (see Table 4 for other cut-offs). We 
did not use a score of 0 as ‘Excellent’ because, as a consequence of how the trigger values are calculated, 
we expect that even pristine reference sites will exceed trigger values 20% of the time. The definition of 
the grades and description are shown in Figure 4.

Table 4: Report Card results, definitions, descriptions and cut-off

Grade Result Definition Description 

A Excellent All environmental values met (The indicators measured meet all 
of trigger values for almost all of the year) 

The best 20% of 
scores in the State

B Good Most environmental values met (The indicators measured meet 
all of the trigger values for most of the year) 

Next 30% of good 
scores 

C Fair Some of the environmental values met (The indicators measured 
meet some of the trigger values for some of the year) 

Middle 30% of 
scores

D Poor Few of the environmental values met (The indicators measured 
meet few of the trigger values for some of the year) 

Next 15% of 
poorer scores

F Very Poor None of the environmental values met (The indicators measured 
meet none of the trigger values for almost all of the year) 

The worst 5% of 
scores in the State

=   (non-compliance x distance score)
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Methods
Figure 4: Relationships between grades, zone scores and state percentiles

Summary of the process for calculating the zone score
In summary, the process for calculating the zone involved:

• Calculating the proportion of time that the measured values of the indicator are above the adopted 
guideline limits or Trigger Values.

• Calculating the distance/departure from the guidelines for that indicator - the extent the data 
extends past the trigger value and approaches the worst expected value (WEV) for that indicator.

• Calculating the geometric mean of the non- compliance and distance scores to get a final score for 
that indicator for each zone.

• Averaging the scores for the two indicators at each site – this gives the ‘zone score’.

• Grade the zone based on the zone score as A, B, C, D, F.

Rainfall results
The amount of rainfall that occurs around the period of sampling for the Report Card (September – March 
each year) influences the Report Card results. If there is more rain, there is more runoff in the catchment 
resulting in greater quantities of sediment and nutrients entering our waterways (2011-2012) for 
instance, was a particularly wet summer and this was reflected in the sampling data).

In general, the sampling period was very dry, except for a significant storm in March 2017. As a 
consequence, the total rainfall for the sampling period was similar to the long term average (Figure 5). This 
result obscures that fact that for every month between October 2016 and May 2017, with the exception 
of March, the observed rainfall at the BoM Taree Airport and BoM Forster weather stations was actually 
much less than the regional long term average rainfall for each month (Figure 6). The observed monthly 
total rainfall for March was almost three times the long term monthly average, contributing almost half the 
total rainfall observed during the entire sampling period.

The first five of the six sampling trips were carried out during the extended dry period, where the 
cumulative observed rainfall was well below average, and the final trip was completed at the end of March 
after the heavy rainfall. 

The extended dry period would have resulted in high water clarity due to the minimal amount of 
catchment runoff entering the estuary. Chlorophyll-a concentrations would have increased during this 
time period, as the dissolved nutrients in the system and the abundant light would have provided suitable 
growing conditions for phytoplankton (algae). The water clarity was drastically reduced following March 
and therefore the observed turbidity levels during the last sampling trip were very high – exceeding the 
trigger values at all sites. This would have negatively impacted the overall grades for this sampling period. 
Overall, the water quality in the river is good, even though it is susceptible to temporary decreases in 
water quality.

A B C D F

20% 30%

0 0.07 0.27 0.44 0.60 1

30% 15% 5%

% of State scores in each

zone score
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Methods

Figure 5: Data presented includes total rainfall

September to March each year. The rainfall data is taken from the Forster Bureau of Meteorology rainfall 
station (Tuncurry Marine Rescue) (www.bom.gov.au/ climate/data). The same trends were seen in data 
from Wootton and Bungwahl stations. The shaded line represents the average rainfall over the last 70 
years.

Figure 6: Monthly observed and long term 
average rainfall during the 2016 – 2017 
monitoring program
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Manning River Estuary
Catchment description
The Manning River has a catchment area of 8,420 square kilometers, which makes it the sixth largest on 
the coast of NSW. The Manning River is unique on the NSW coast because it is a double delta with two 
river entrances at Harrington and Old Bar, both of which are mostly open. The main land uses within the 
catchment are urban development, beef cattle grazing, dairying, oyster growing and forestry. Significant 
areas of the catchment are also conserved within National Parks and Nature Reserves. The majority 
of the catchment’s population live in the estuarine zone around the town centres of Taree, Wingham, 
Cundletown, Harrington and Old Bar.

Figure 8: Rehabilitating Big Swamp to reduce acid runoff and enhance biodiversity
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Manning 
Estuary

Mid Manning 
Estuary

Lower 
Manning 
Estuary
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Manning River Estuary
Upper Manning River Estuary
Good grades continue in the Upper Manning
There was improved water clarity throughout this sampling 
period compared to last year, for most of the sampling 
dates. The turbidity trigger value was exceeded around a 
third of the time during the sampling period. The extended 
dry period would have resulted in high water clarity due 
to the minimal amount of catchment runoff entering the 
estuary. Elevated chlorophyll-a concentrations seem to be 
an ongoing issue in this part of the estuary. Chlorophyll-a 
concentrations in the sampling period were similar to last 
year. The chlorophyll-a trigger value was exceeded for 
almost three quarters of the sampling period. There was no 
major change in the seagrass depth range from last year. 

Estuary description
The upper estuary includes the section of river from 
Tinonee to the western end of Dumaresq Island.

Mid Manning River Estuary
Mid Manning holding the line with a good 
score
Turbidity levels and chlorophyll-a concentrations were 
similar to last year for most of the sampling period. The 
turbidity trigger value was exceeded for less than a quarter 
of the sampling period, whereas the chlorophyll-a trigger 
value was exceeded for more than three quarters of the 
sampling period. Generally, these exceedances were small. 
Chlorophyll-a concentrations would have increased during 
this time period, as the dissolved nutrients in the system 
and the abundant light would have provided suitable 
growing conditions for phytoplankton. The water clarity 
was drastically reduced following March and therefore 
the observed turbidity levels during the last sampling trip 
were very high – exceeding the trigger values at all sites. 
This would have negatively impacted the overall grades 
for this sampling period. There was no major change in the 
seagrass depth range compared to last year. 

Estuary description
The middle estuary is the river from the western end of 
Dumaresq Island to the confluence with the Lansdowne 
River in the north channel, and to the confluence with 
Warwiba Creek in the south channel of the river. The 
middle estuary also extends into Scotts Creek to the 
confluence with Bukkan Bukkan Creek.

2014 20162015
BB B

BALGAE

WATER CLARITY

50
100

Upper 
Manning 
Estuary

2014 20162015
BB B

B
40

100

ALGAE

WATER CLARITY

Mid Manning 
Estuary
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Manning River Estuary
Lower Manning River Estuary
Good grade in the Lower Manning but 
water clarity impacted by rains
There was little difference in the water clarity and the 
chlorophyll-a concentration throughout the sampling 
period compared to last year. The turbidity trigger value 
was exceeded for about one quarter of the sampling 
period. Chlorophyll-a concentrations exceeded the trigger 
value for over half of the sampling period. The water clarity 
was drastically reduced following March and therefore the 
observed turbidity levels during the last sampling trip were 
very high – exceeding the trigger values at all sites. This 
would have negatively impacted the overall grades for this 
sampling period. There was a large decrease in the extent 
of the seagrass depth range this year which influenced the 
overall grade in the lower part of the estuary. 

Estuary description
The lower estuary is from the Lansdowne River confluence 
to the river mouth at Harrington, and from the Warwiba 
and Bukkan Bukkan Creek confluences to the river mouth 
at Farquhar Inlet

Khappinghat in excellent ecological 
condition 
The Khappinghat estuary, located in Saltwater National 
Park is surrounded by Khappinghat Nature Reserve and is 
in excellent ecological condition. Water clarity is excellent 
with only 1 sample out of 12 exceeding trigger values by 
a small amount. Algal abundances were low, about half of 
the samples exceeded trigger values but were only by a 
small amount. The grades this year continue the excellent 
results for the last 10 years.

Estuary description
The Khappinghat estuary is located in Saltwater National 
Park and is surrounded by Khappinghat Nature Reserve.

Khappinghat
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Wallis Lake
Catchment description
The Wallis Lake catchment extends over 1400 square kilometers and this catchment includes the region’s 
major urban centre of Forster-Tuncurry.

Wallis Lake is one of the most significant producers of Sydney Rock Oysters in Australia and is also 
central to the local tourism industry, valued at over $315m per year. The lake is one of New South Wale’s 
top three producing estuarine fisheries, it produces 80% of the states commercial crabs and is utilised 
extensively for recreation including boating, fishing and swimming.

The Wallis Lake catchment contains habitat for threatened and international migratory species and 
contains 35% of the seagrass beds of New South Wales, as well as the second largest representation of 
saltmarsh in the State.

Figure 9: Revegetating degraded floodplain on Gereeba Island, Wallamba catchment, Wallis Lake. 
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Wallis Lake
Mid Wallamba Estuary
Ecological health holding the line in the 
Mid Wallamba
Waters of the mid Wallamba Estuary have continued to 
maintain the significant improvements seen since the 
commencement of the Water Quality Improvement Plan. 
As has been seen in past years, the water clarity has 
remained good with 66% of samples below trigger values. 
In the life of the Water Quality Improvement Plan, seagrass 
has re-established in the mid-estuary, particularly near the 
rock fillets. Despite this, the water clarity is still restricting 
its growth in deeper waters so seagrass depth range is still 
poor. The algal abundances continue to be greater than 
desired with virtually all samples exceeding trigger values 
by a moderate amount. There remains a need for better 
nutrient management in the catchment. 

Estuary description
The Mid Wallamba Estuary sub catchment covers almost 
one third of the Wallis Lake catchment (550 km²). The 
catchment is one of the most modified sub catchments in 
Wallis Lake. Agriculture is the dominant land use with a 
small urban centre at Nabiac. The Mid Wallamba Estuary 
faces additional localised pressures from the erosion and 
collapse of stream banks due to its popularity for water 
sports over the summer period.

The water quality sampling occurs in the estuarine reaches 
of the river from Wallamba Island to Failford.

Wallamba Cove
Algal growth still too high in Wallamba 
Cove
Wallamba Cove receives urban runoff from Tuncurry and 
the impacts are evident. This is particularly obvious in 
the upstream site where all samples exceed algal trigger 
values by a moderate amount and 80% of samples exceed 
turbidity trigger values by a moderate amount. The impacts 
at the downstream sites are less, due to either dilution 
by the river or distance from the stormwater from the 
urbanised areas of Tuncurry.

Figure 10: Soft erosion control and 
revegetation - Wallamba River
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Wallis Lake
Coolongolook Estuary
Room for improvement in the 
Coolongolook catchment
2016-17 was the first year that Coolongolook estuary has 
been monitored. The results show that the condition is 
good, but almost all samples exceeded trigger values for 
chlorophyll by a moderate amount and 50% of samples 
exceeded turbidity trigger values by a small amount. This 
shows that there is a need for better nutrient management 
in upstream catchments. 

Estuary description
The Coolongolook Estuary receives water from the 
Coolongolook catchment which contains modified 
landscapes predominantly used for agriculture. All lands 
within the Coolongolook catchment are on erodible soils. 
The catchment contains a small urban service center with a 
population of around 417. 

The water sampling occurs in the estuarine reaches of the 
river. 

Pipers Creek
Pipers Creek remains in good condition
Pipers Creek has continued to hold the good scores that 
have been achieved since implementation of the Water 
Quality Improvement Plan. There is still a need for ongoing 
control of upstream nutrients, with one third of samples 
exceeding chlorophyll trigger values by a small amount. 
All samples were below turbidity trigger values. Seagrass 
depth is at the maximum that can be expected in this part 
of the lake system. The low turbidity levels are critical for 
the protection of important habitats such as seagrass beds 
which enhance the biodiversity of the system

Ecological health in Pipers Creek is strongly influenced by 
inputs from the large urban catchment. Control of nutrients 
from houses, lawns, pets and the like, that can wash into 
the Creek through stormwater. Recent improvements made 
to water quality should not be lost as a consequence of 
future development or re-development in this catchment. 
There should therefore be a continued emphasis on 
achieving water quality targets for all development and 
protection of existing native vegetation.
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Wallis Lake
Estuary description
The majority of the Forster township is located in Pipers Creek 
Catchment. The rainfall that once infiltrated into the ground 
through native vegetation now meets impervious surfaces 
(roofs, roads and footpaths) and runs directly into stormwater 
drains and Pipers Creek. This stormwater runoff carries with 
it pollutants such as sediments and nutrients from houses, 
lawns, pets and the like. In the past, Pipers Creek and Pipers 
Bay have experienced large algal blooms and shown signs 
of poor ecological health. Following large rainfall events, the 
water from Pipers Creek and Pipers Bay can reach Wallis Lake 
and Charlotte Bay areas. Reducing the impacts of stormwater 
from the Pipers Bay Catchment therefore has benefits across 
the whole of Wallis Lake.

The samples for this Report Card are taken next to Big Island 
adjacent to Forster Keys.

Wallis Lake
Wallis Lake scores decline due to algal growth 
There has been a slight decrease in grade (from A to B) for 
Wallis Lake this year. All turbidity samples remained below 
trigger values meaning the waters are very clear, allowing plenty 
of light to penetrate the water, this means that seagrasses can 
survive to greater depths and maintain a large area of coverage. 
Two (out of 6) chlorophyll samples exceeded trigger values. One 
was a small exceedance, but the sample taken after the March 
storm had a large exceedance, leading to a score which was just 
in the B grade. Seagrass depth is at the maximum that can be 
expected in this part of the lake system. Wallis Lake has long 
been recognised as having high environmental values due to its 
extensive seagrass beds. Seagrass beds are important estuarine 
habitats that not only support biodiversity but provide essential 
ecosystem services such as nursery areas for aquatic bugs, 
fish and many other species. Seagrass beds in turn support 
a healthy community of larger animals such as turtles, large 
bodied fish, crabs, birds and dolphins. Healthy seagrass beds 
depend on good ecological health to survive.

Estuary description
Wallis Lake is in the centre of the estuary and receives runoff 
from a narrow catchment immediately surrounding the lake. 
Adjoining areas directly influencing Wallis Lake include Coomba 
Park, Green Point and the rural residential land on the western 
side of Wallis Lake. During large rainfall events, water from the 
major rivers and the Pipers Creek catchment flow into this area 
carrying pollutants with it.

Sampling in Wallis Lake takes place in the centre of the estuary 
between Yahoo Island in the north and Earps Island in the south.
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Wallis Lake
Charlotte Bay
Charlotte Bay most outstanding site in 
Wallis Lake
Charlotte Bay continues to rate as the most outstanding 
site in the lake system, it is of high conservation value, with 
abundant seagrass and high biodiversity. This year there 
was one minor exceedance of chlorophyll trigger values after 
the March storm and no exceedances for turbidity indicating 
excellent water clarity. Seagrass depth is the best in the lake 
system and seagrass extends from one shore to the other 
across the lake floor.

Charlotte Bay was identified in the Water Quality 
Improvement Plan as having high environmental values 
primarily due to its extensive seagrass and macrophyte beds, 
which support possibly the highest diversity of sponges and 
associated animals in New South Wales estuaries. Good 
water quality, particularly clear water, were identified as being 
important in protecting this unique ecosystem. 

These continued excellent results justify Council’s position in 
relation to water quality targets for new development which 
prevent further nutrient inputs to the lake. The results from 
2012 show that if there is not a continued effort to prevent of 
excessive nutrient inputs to the lake, excessive algal growth 
could occur quickly, but when pressure is reduced conditions 
will improve.

Estuary description
Charlotte Bay covers the southern most part of the Wallis 
Lake estuary. There is limited mixing between the northern 
and southern parts of Wallis Lake, therefore the condition of 
this area is influenced mainly by the surrounding catchment. 
The catchment is largely vegetated with a small amount of 
residential, commercial and rural residential land.

Sample collection in Charlotte Bay occurs in the middle of the 
water body south of Earps Island.
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Smiths Lake
Smiths Lake in excellent condition despite 
some algal growth 
Smiths Lake continues to be in excellent ecological health 
with very clear waters allowing growth of seagrass. There 
were no exceedances of turbidity triggers for any sites 
showing that water clarity was excellent. There were very 
small exceedances of algal growth and this occurred in 
less than one third of the samples, this did not affect the 
overall score. Smiths Lake is part of the Port Stephens 
Great Lakes Marine Park and a large part is Sanctuary 
Zone. It has high environmental values primarily due to 
its extensive seagrass and macrophyte beds. Good water 
quality, particularly clear water, were identified as being 
key in protecting this important ecosystem. The hot dry 
weather affected some aspects of the Lake, with water 
temperatures in the high twenties

Estuary description
Smiths Lake has a catchment area of 35.89 square 
kilometers. It is an intermittently closed and open coastal 
lagoon and the lake entrance is artificially opened when 
levels approach 2.1 meters above sea level to prevent 
flooding of low-lying areas. The catchment of Smiths Lake 
has a good cover of native vegetation with a significant 
proportion of the catchment under conservation within 
the Wallingat and Myall Lakes National Parks. The Smiths 
Lake township and tourism facilities are situated near the 
lake’s mouth, with impervious surfaces (roofs, roads and 
footpaths) increasing stormwater runoff into the lake. 
This stormwater runoff can carry with it pollutants such 
as sediments and nutrients from houses, lawns, unsealed 
roads and pets. 

Samples for Smiths Lake were taken from three locations: 
Wamwarra Bay, Central Smiths Lake and Symes Bay. 
These data have been averaged to provide an overall score 
for Smiths Lake.

Figure 11: Smiths Lake
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Myall Lakes
Catchment description
The Myall Lakes catchment covers 440 square kilometres. Its major tributary is the Myall River, whose 
headwaters extend to Craven Nature Reserve and the Kyle Range. The catchment is largely occupied by 
agricultural land, with forestry and protected vegetation in the steeper areas and a small amount of urban 
land in the townships of Bulahdelah and the well-known tourist destinations of Tea Gardens-Hawks Nest.

The Myall Lakes and Myall River in particular are part of a large tourism and recreation industry which 
includes Myall Lakes National Park, one of New South Wale’s most visited National Parks with estimated 
annual visitor numbers of 250,000.

Major issues for the Myall Lakes system include the impacts of rural runoff on water quality including 
nutrients, noxious weeds and other pathogens. Urban runoff and the impacts from tourism and recreation 
uses of the lakes and estuaries are more prevalent in the lower reaches of the catchment.

Myall Lake

Bombah Broadwater

Lower Myall Estuary
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Myall Lakes
Bombah Broadwater
Good grade but algal growth remains a 
problem in Bombah Broadwater
Grades in Myall Broadwater are very responsive to inputs 
from the upper Myall River catchment. The overall B 
grade reflects the dominance of dry conditions which 
reduce inputs and raise salinity, inhibiting the growth 
of nuisance freshwater algae. In these conditions 
there were few exceedances of algal triggers and no 
exceedance of turbidity triggers. However, after the March 
storm, chlorophyll concentrations were up to 20 times 
greater than in the preceding months, demonstrating 
the substantial input of nutrients that occurs from the 
catchment. 

Excessive algal growth in Bombah Broadwater, as a 
consequence of nutrient inputs from the upper Myall River 
catchment, has been a concern in Bombah Broadwater 
for at least a decade. High levels of algae threaten the 
conservation values of the Broadwater and adjoining Myall 
Lake.

Estuary description
The Bombah Broadwater and Myall Lake are part of the 
Myall Lakes system which is comprised of four linearly 
connected brackish to freshwater basins: Myall Lake, Two 
Mile Lake, Boolambayte Lake and the Bombah Broadwater. 
The Myall Lakes National Park surrounds the lakes and is 
listed as a Ramsar wetland of international importance.

While the Bombah Broadwater itself is surrounded by 
National Park, it receives the majority of its inflow from 
the Upper Myall River and Crawford River catchments 
which together drain an area of approximately 440 square 
kilometres. These catchments are largely occupied by 
agricultural land with forestry and protected vegetation in 
the steeper areas and a small amount of urban land in the 
township of Bulahdelah.

Samples were taken from three sites in the Bombah 
Broadwater and were combined to give an overall score for 
the health of the system.
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Myall Lakes
Myall Lake
Myall Lake maintains its excellent grade
Myall Lake has high conservation values; it is an 
internationally listed protected wetland and is part of Myall 
Lakes National Park. Grades in Myall Lake continue to 
remain excellent. There were no exceedances of turbidity 
triggers for any sites indicating excellent water clarity. 
There were very small exceedances of algae (chlorophyll) in 
less than one third of samples. 

Myall Lake was identified in the Water Quality 
Improvement Plan as having very high environmental 
values primarily due to its extensive macrophyte beds and 
listing as an internationally significant wetland under the 
Ramsar convention. Good water quality, particularly clear 
water, were identified as being important in protecting this 
unique ecosystem.

Estuary description
Myall Lake along with the Bombah Broadwater is part of 
the Myall Lakes system which is comprised of four linearly 
connected brackish to freshwater basins: Myall Lake, Two 
Mile Lake, Boolambayte Lake and the Bombah Broadwater.

The Myall Lakes National Park surrounds the lakes and is 
listed as a Ramsar wetland of international importance.

Myall Lake is directly influenced by a small fringing 
catchment which is contained within the Myall Lakes 
National Park. During times of high rainfall however, water 
from the Broadwater (and therefore the Upper Myall River 
and Crawford River catchments) influences Myall Lake by 
carrying with it nutrients and algae.

Samples were taken from two sites in Myall Lake and were 
combined to give an overall score for the health of the 
system.
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Myall Lakes
Lower Myall Estuary
Good grade for the Lower Myall 
Conditions in the Myall River at Tea Gardens are strongly 
influenced by water outflow from the Myall Broadwater. 
This leads to frequent minor exceedances for algae 
(chlorophyll). Turbidity at Tea Gardens exceeded trigger 
values by a small amount in almost all samples. This has 
increased slightly since the entrance dredging and is 
thought to be influenced by the suspension of sediment 
from the river bed due to stronger currents.

Figure 12: Aerial view of Durness, looking at the lower 
Myall estuary
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KHAPPINGHAT
The Khappinghat estuary, located in Salwater 
National Park is surrounded by Khappinghat 
Nature Reserve and is in excellent ecological 
condition. Algal growth is low and water clarity 
high, continuing the excellent scores from the last 
10 years.

MYALL LAKES
The condition of Bombah Broadwater, and to 
some extent Myall Lake, is strongly influenced by 
runoff from the Myall River catchment. The dry 
conditions meant that there was little runoff during 
the first 5 sampling times, resulting in clear waters 
and small amounts of algae. An algal bloom after 
the heavy March rains pulled the Broadwater 
score down. Conditions in the Myall River at Tea 
Gardens are influenced by algae in the water from 
the Broadwater and water clarity is influenced 
by sediments lifted from the sea floor by strong 
currents resulting from entrance dredging.

SMITHS LAKE
The overall condition of Smiths Lake remains 
excellent. The hot dry summer influenced the 
results, ensuring that water clarity was excellent at 
all times, but this also meant that algal growth was 
occasionally greater than desired. The weather also 
resulted in markedly high water temperatures.
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MANNING ESTUARY
The Manning River Estuary is in good ecological condition with all sites 
maintaining their grade over the past four years. The extended period of 
dry weather this year resulted in good water clarity, likely due to minimal 
catchment runoff. In the upper and middle estuary, algal levels were greater 
than desirable - abundant light during the dry period provided suitable 
growing conditions. Seagrass continued to grow over a wide depth range.

In the lower estuary, there was little difference in the water quality results 
from previous years indicating that these sites are not as strongly influenced 
by catchment inputs, due to the oceanic influence. At this site, there was a 
large (unexplained) decrease in range of depths where seagrass grew. If this 
continues next year further investigation will be required.
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RESULTS PARTNERSHIPS

WALLIS LAKE
Grades for Wallis Lake continue to range from good to excellent, with very good water 
clarity and only occasional undesirable growth of algae. The Mid Wallamba Estuary 
continues to show a pattern of constant moderate growth of algae but generally 
acceptable water clarity. Upstream parts of Wallamba Cove continue to be affected 
by runoff from Tuncurry stimulating algal growth. The Mid Coolongolook Estuary was 
sampled for the first time this year and results show some degree of algal growth but 
generally acceptable water clarity. Seagrass depth ranges vary from poor in Wallamba 
River, to good at Pipers and Wallis and excellent in Charlotte Bay.

Healthy landscapes equal healthy 
waterways. The best way to 
create healthy landscapes is 

to involve the people that live 
and work in them.

JULIAN BIEGA
Dairy Farmer 
Julian has installed an innovative system (pictured above) that 
allows the effluent created on his dairy farm  to be captured, 
stored and irrigated on his paddocks as necessary. 
The new system has proven to be very effective 
with immediate changes in productivity on the 
irrigated paddocks and the reestablishment 
of a salt marsh in a nearby wetland.

IAN CRISP
Oyster Farmer 
Oyster grower Ian Crisp understands that 
good water quality is good for the oyster 
industry.  Ian is a true leader in the 
Manning, he has a strong voice and 
recognises that improved estuary 
health is only achievable if 
upstream and downstream land 
managers work together.

PETER LONGWORTH
Grazier

Peter Longworth lives on the same farm and works the same land as his 
grandfather, and this connection has left a legacy with Peter, one which he is 

now passing on to his children. 

A mixture of advice from experts and hands on experience has helped Peter 
find a balance between reducing surface water and maximizing groundwater 
levels enabling him to reduce acid sulfate run off from his farm.

Overall grade: Ecological 
condition, a combination of 

algae and water clarity scores. 

Historical grades

Seagrass score: 
Measure of how 

water quality 
affects depth of 

seagrass growth 
and therefore cover

For more details see Waterway and Catchment Technical Report 
2017 found at www.midcoast.nsw.gov.au/reportcard
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KHAPPINGHAT
The Khappinghat estuary, located in Salwater 
National Park is surrounded by Khappinghat 
Nature Reserve and is in excellent ecological 
condition. Algal growth is low and water clarity 
high, continuing the excellent scores from the last 
10 years.

MYALL LAKES
The condition of Bombah Broadwater, and to 
some extent Myall Lake, is strongly influenced by 
runoff from the Myall River catchment. The dry 
conditions meant that there was little runoff during 
the first 5 sampling times, resulting in clear waters 
and small amounts of algae. An algal bloom after 
the heavy March rains pulled the Broadwater 
score down. Conditions in the Myall River at Tea 
Gardens are influenced by algae in the water from 
the Broadwater and water clarity is influenced 
by sediments lifted from the sea floor by strong 
currents resulting from entrance dredging.

SMITHS LAKE
The overall condition of Smiths Lake remains 
excellent. The hot dry summer influenced the 
results, ensuring that water clarity was excellent at 
all times, but this also meant that algal growth was 
occasionally greater than desired. The weather also 
resulted in markedly high water temperatures.
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MANNING ESTUARY
The Manning River Estuary is in good ecological condition with all sites 
maintaining their grade over the past four years. The extended period of 
dry weather this year resulted in good water clarity, likely due to minimal 
catchment runoff. In the upper and middle estuary, algal levels were greater 
than desirable - abundant light during the dry period provided suitable 
growing conditions. Seagrass continued to grow over a wide depth range.

In the lower estuary, there was little difference in the water quality results 
from previous years indicating that these sites are not as strongly influenced 
by catchment inputs, due to the oceanic influence. At this site, there was a 
large (unexplained) decrease in range of depths where seagrass grew. If this 
continues next year further investigation will be required.
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WALLIS LAKE
Grades for Wallis Lake continue to range from good to excellent, with very good water 
clarity and only occasional undesirable growth of algae. The Mid Wallamba Estuary 
continues to show a pattern of constant moderate growth of algae but generally 
acceptable water clarity. Upstream parts of Wallamba Cove continue to be affected 
by runoff from Tuncurry stimulating algal growth. The Mid Coolongolook Estuary was 
sampled for the first time this year and results show some degree of algal growth but 
generally acceptable water clarity. Seagrass depth ranges vary from poor in Wallamba 
River, to good at Pipers and Wallis and excellent in Charlotte Bay.

Healthy landscapes equal healthy 
waterways. The best way to 
create healthy landscapes is 

to involve the people that live 
and work in them.

JULIAN BIEGA
Dairy Farmer 
Julian has installed an innovative system (pictured above) that 
allows the effluent created on his dairy farm  to be captured, 
stored and irrigated on his paddocks as necessary. 
The new system has proven to be very effective 
with immediate changes in productivity on the 
irrigated paddocks and the reestablishment 
of a salt marsh in a nearby wetland.

IAN CRISP
Oyster Farmer 
Oyster grower Ian Crisp understands that 
good water quality is good for the oyster 
industry.  Ian is a true leader in the 
Manning, he has a strong voice and 
recognises that improved estuary 
health is only achievable if 
upstream and downstream land 
managers work together.

PETER LONGWORTH
Grazier

Peter Longworth lives on the same farm and works the same land as his 
grandfather, and this connection has left a legacy with Peter, one which he is 

now passing on to his children. 

A mixture of advice from experts and hands on experience has helped Peter 
find a balance between reducing surface water and maximizing groundwater 
levels enabling him to reduce acid sulfate run off from his farm.
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KEY FEATURES 
OF A HEALTHY 
WATERWAY

Dairy effl uent is kept out of 
waterways and wetlands and used 
for productive pastures

River and estuary banks are stable 
and stock is excluded

Land is managed to avoid the 
disturbance of acid sulfate soils

Stormwater runoff from urban 
areas is fi ltered

Natural wetlands are healthy and 
fi lter sediments and nutrients

Oysters and fi shing stocks are 
healthy

Seagrass is abundant and algae 
levels are low
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Rehabilitating 
Cattai Wetlands to 
reduce acid runoff 
and enhance 
biodiversity

Bank 
stabilised 
in  2017

Regeneration 
after 20 
years of bank 
stabilisation

Healthy waterways support our local towns 
and communities, they keep them thriving. 
With healthy waterways our communities 
have a healthy vibrant future.

Bank stabilisation on 
the Manning River
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PATHWAYS 
OF IMPACT

Activitives
What we do on the land impacts on 
the quality of water that runs off. 
If the quality of the runoff is poor it 
puts stress on the environment.  

Stressors
Stressors are changes to the environment 
that result from the activity, these can 
lead to ecological harm. Stressors can 
include nutrients, acid leachate and 
sediment in the water (turbidity). 

Ecological 
impacts
REPORT CARD INDICATORS

is the basis of the food web in healthy estuaries. Seagrass provides essential habitat and food for marine 
life. Where seagrass is abundant so is aquatic life and as such, it is an excellent indicator of ecological health. Seagrass growth 
is affected by a number of factors including nutrient levels, algal growth, physical removal and water clarity. Water clarity 
(turbidity) is directly linked to seagrass growth and can be used as a surrogate for ecological health. When water clarity is high, 
seagrass is abundant as there is plenty of light for it to thrive.

are microscopic plants that can grow excessively with high levels of nutrient inputs. Nutrients are delivered to 
estuaries from urban stormwater, fertilizer and sediment runoff from farms and gardens and seepage from effluent disposal 
and septic tanks. Algal blooms can reduce the amount of light reaching seagrass beds limiting their growth. When algal 
blooms die and start to decay, the resulting bacterial activity can reduce oxygen levels in the water body and lead to fish kills. 
Measuring the amount of algae in a waterbody is an indicator of ecological health. Chlorophyll is measure used to determine the 
amount of algae in a water body.

Seagrass

Algae

Why a Report Card?
Report Cards are an effective way to check on the health of 
our waterways. They help us compare current conditions 
with the condition we would like them to be. Scientists use 

indicators to ‘health check’ our waterways. Just as your body 
temperature is used as an indicator that something may be 
wrong with your own health, indicators are used to show 

if something is out of balance or unhealthy in the system. 
The indicators are selected to assess the overall health 

or ecological condition. The results of the Report 
Card are used to guide future management 

actions and ensure long-term ecological health 
of our catchments.

Unhealthy waterway Healthy waterway




