
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Turbidity/water clarity 
This document forms part of the Tasmanian Indicator Compendium and includes:  

the NRM ECM Indicator AND the Tasmanian Extension. 

 
Please note that both the Indicator and the Extension need to be read in the 
context of the Coastal CRC Users’ Guide to estuarine, coastal and marine 
indicators for regional NRM monitoring (Scheltinga et al., 2004).  

The Coastal CRC Users’ Guide provides both the context and the required 
methods for selecting and applying the Indicator, including the identification 
of environmental Issues and Stressors. The Indicator itself is also sourced 
from the Users’ Guide. 
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Turbidity/water clarity

Indicator status: for advice

Why do we need to monitor the level of turbidity

As light penetrates water, it is scattered and absorbed by soluble, coloured,
organic compounds; and suspended particulate matter such as clay and silt, and
detritus and organisms. Turbidity is a measure of the water’s clarity or murkiness
caused by this material.

Increased turbidity can lead to a reduction in the production and diversity of
species. It:

� reduces the amount of light available for photosynthesis which may decrease
the phytoplankton biomass and therefore result in increased dissolved
nutrients in the water column;

� can smother benthic organisms and habitats (ANZECC/ARMCANZ 2000b);

� can cause mechanical and abrasive impairment to the gills of fish and
crustaceans (ANZECC/ARMCANZ 2000b);

� can transport contaminants (particulate nutrients, metals and other potential
toxicants) (ANZECC/ARMCANZ 2000b);

� promotes the growth of pathogens and waterborne diseases;

� makes marine pests difficult to detect (Neil 2002); and

� can lead to dissolved oxygen depletion in the water column if it is caused by
particulate organic matter.

Degree of turbidity and changes in turbidity levels in coastal and estuarine waters
are an indicator for State of the Environment reporting (Ward et al. 1998).

The OzEstuaries website is a source of further information on turbidity and fine
sediment loads including:

� a detailed explanation;

� causes and significance of turbidity;

� a listing of susceptible coastal systems;

� information on the impacts of fine sediment loads on coastal waterways; and

� the biophysical parameters that may indicate a waterway is receiving excess
sediment loads.
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How will monitoring turbidity help

Measurements of turbidity are useful in estimating the amount of light available
for photosynthesis. The turbidity of Australian coastal waters is important in
benthic productivity, since many highly valued seagrass and algal bed
communities have evolved in, and depend on, conditions of high light penetration
(low turbidity).

Reasons for measuring turbidity differ slightly from those for other water quality
indicators—increases in turbidity may be related to deterioration in water quality
but it assessment may not be related to severity of contamination.

� Severe clouding of water, for example, by clay minerals and humic substances
may be unsightly, but not toxic to fish or other aquatic organisms.

� A lesser loading of metal-rich particles from mine tailings discharge, or high-
clarity waters loaded with aluminium arising from runoff from acid sulfate
soils, can devastate biota.

Turbidity was used as one determinant of ecosystem integrity in the National
Estuary Assessment (Stage 2: modified estuaries) completed for the National Land
and Water Resources Audit (NLWRA 2002). It is also included in national
Waterwatch programs.

Turbidity is most likely to respond to aquatic sediments; it may also respond to
changing hydrodynamics, removal/disturbance of habitat and changing
freshwater flow regimes.

Turbidity is associated with:

� algal blooms;

� decreased biodiversity;

� lost or disturbed biota through smothering, filter feeders, sessile benthic and
grazing animals, physical abrasion of gills and behavioural changes, and lower
light availability for benthic plants;

� diffuse sediment sources including catchment clearing, landuse and run-off
(rural and urban);

� dredging and trawling causing resuspension of sediments, dumping of dredged
material;

� environmental flows through water and frequency of floods from catchment
water being changed from natural by dams, barriers, water extraction, levees,
impoundments and weirs, increased hard surfaces, land cover, decreased/
increased water velocity;

� episodic and large-scale events (e.g. drought, floods, storms, cyclones,
bushfires);

� erosion;

� eutrophication;

� lost/disturbed habitat (smothering);
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� decreased light penetration;

� poor water quality due to turbidity;

� changed primary aquatic plant productivity;

� shipping movement through shallow waters;

� urban development and soil disturbance in coastal zone due to development;
and

� decreased visual amenity.

How can we monitor turbidity

Monitoring methods for turbidity can be found in numerous publications
including:

� the Monitoring Guidelines (ANZECC/ARMCANZ 2000b);

� guidelines for State of the Environment reporting (Ward et al. 1998);

� scientific publications;

� Waterwatch monitoring manuals; and

� state/territory government department (e.g. Environment Protection Agency
or equivalent) monitoring manuals.

Monitoring methods depend on the region and particular aspects of the study.
Whenever possible, methods should be consistent with national (ANZECC/
ARMCANZ 2000b) protocols to maintain consistency between regions and allow
for comparison. Expert local advice should be obtained to ensure that monitoring
is conducted at an appropriate spatial and temporal scale to allow data to be
statistically assessed so that demonstrated changes are verifiable.

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).
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Table 1. Level of complexity needed to collect, analyse and interpret data. ‘Easy’ complexity would mean
that a person with little experience could easily learn how to collect/interpret the data. ‘Moderate’ would
require a person with a couple years experience and ‘hard’ would require an expert with several years of
experience.

Applicable stressors Cost† per sample Capital cost† Complexity Complexity
(data collection) (data interpretation and analysis)

Aquatic sediments <$5 (Secchi/ NTU) <$30 (turbidity tube) Easy Moderate
to <$30 (TSS) to >$1000

(turbidity meter)

Sources of monitoring information‡

NSW: Department of Environment and Conservation; Department of Infrastructure, Planning and Natural Resources

NT: Department of Infrastructure, Planning and Natural Resources

QLD: Environment Protection Agency

SA: Environment Protection Agency, Australian Water Quality Centre; South Australian Research and Development
Institute

VIC: Environment Protection Agency

WA: Water and Rivers Commission

Great Barrier Reef Marine Park Authority

Waterwatch

† Costs provided are for comparison against other potential indicators and are approximate and only for the collection and
analysis of samples. They do not include costs relating to personal salary/travel, maintenance/calibration of equipment,
or the purchase of other equipment such as boats, trailers, scuba gear, etc. which may be needed for monitoring the
indicator. The major cost for any monitoring study is usually personal salary costs. Costs given will change over time and
by location, and should be thoroughly investigated and scrutinised before being used in any financial planning.

‡ This list of organisations that can supply monitoring information is for guidance only. Roles (and names) of agencies
regularly change. Agencies listed should be the first point of contact, though many of the indicators are measured by
others, particularly university researchers and community monitoring groups, from around Australia.

Monitoring locations and frequency

Routine monitoring of turbidity is generally only conducted at small spatial scales
(e.g. rivers, streams and the upper reaches of estuaries) since levels of turbidity
are often very low in marine waters. Since most of the material causing turbidity
in coastal waters has a terrestrial source (phytoplankton blooms arising from
incursions of nutrient-enriched marine waters are an exception), estuaries are an
appropriate location for monitoring. They act as a filter and a conduit between
land and sea, and are sensitive to change.

Turbidity should be monitored over a wide range of time scales. Medium- to long-
term trends (monthly and longer) are favoured for national reporting. However,
extremes resulting from floods or other exceptional events are important
information because these events are responsible for most transport of
suspended particulate matter to coastal waters.

Monitoring should include:

� intermittent sampling in conjunction with other water quality indicators
(temperature, conductivity and chlorophyll a); and

� continuous automatic sampling at one site.

Within each estuary, subsampling could involve five sites sampled monthly.
Turbidity should be measured from surface and bottom water samples at each
site.
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Data measurement methods

Turbidity monitoring is well suited to field surveys and easily automated. Remote
sensing of turbidity supported by selective ground-truthing is also being
evaluated—an approach with obvious appeal for State of the Environment
reporting.

Field measurement of turbidity is straightforward and quick, and requires very
few skills or training. A number of methods are available to measure turbidity.

� The mass of suspended particulate matter in given volume of sample can be
directly determined (e.g. by filtration, drying and weighing).

� The intensity of light scattered by a sample can be compared with the
intensity of light scattered by a standard reference suspension under the same
conditions. It is recorded in nephelometric turbidity units (NTU).
Turbidimeters equipped with nephelometers are well suited to field
measurement.

� Visual clarity or light penetration is a more appropriate measure for coastal
and estuarine waters (Monbet 1992) because turbidity levels may be low in
surface waters but may be high at the intersection between freshwater and
seawater in a stratified water column. Visual clarity is assessed by lowering a
black and white circular plate (Secchi disk) into the water column. The depth
at which the plate is no longer visible is called the Secchi depth. Light can
penetrate between two and three times the Secchi depth.

� Light sensors can also be used to accurately measure depth at which
photosynthetically-active radiation is reduced to about 1%.

The concentration of suspended particulate matter can be measured
gravimetrically by passing a measured volume of water through a filter membrane
(e.g. 0.45 µm or 0.22 µm pore size).  Sampling programs should be incorporated
into existing estuarine surveys done by state/territory agencies or other
organisations. Large amounts of turbidity data are becoming available for national
evaluation and interpretation. Details of monitoring program for State of the
Environment reporting would need to be developed and defined in an appropriate
standard operating procedure.

Data analysis and interpretation

High turbidity, and change from low to high values are of interest. Shifts in long-
term patterns (space and time) are of concern given the unique values of
Australia’s seagrass beds and algal assemblages, but these can only be
determined by evaluation against a baseline of data. In general terms, a tendency
to increasing turbidity, for longer periods or over greater areas, would usually be
considered detrimental.

High turbidity levels can be the result of:

� tidal current resuspending sediments;

� inputs from catchment/shoreline erosion;

� dredging, dissolved organic matter; and/or

� algal blooms.
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Further information on the interpretation of turbidity data can be found at the
OzEstuaries website <www.ozestuaries.org/indicators/indicators.html>.

There is a need for national baseline data so that values and patterns that depart
from the norm, and environmental problems or anomalies identified.

Default trigger values for turbidity have been listed in the Australian Guidelines for
Water Quality Monitoring and Reporting for waterways in different regions
(ANZECC/ARMCANZ 2000a). The effect of total suspended solids on
environmental conditions of waterways can be examined using the Simple
Estuarine Response Model II (SERM II) <www.per.marine.csiro.au/serm2/
index.htm>.

The Department of the Environment and Heritage (Australian Government)
provides water quality targets online <www.deh.gov.au/water/quality/targets/> for
turbidity.

It is beneficial for data interpretation, if monitoring is associated with monitoring
of indicators associated with the stressor aquatic sediments (i.e. animal or plant
species abundance and seagrass depth range).

Data storage

Data should be stored by state/territory agencies and by the data collectors (if
different). If possible, the public should have access to the data (and report
summaries) through a website hosted by state/territory government.

Monitoring and reporting products

Reporting of turbidity levels is probably most easily represented in tables, graphs
(against time) or box plots showing the median and 20th and 80th percentiles for
the location. Once sufficient information on turbidity levels is available for a
location, it will be possible to produce graphs or tables showing trends and their
statistical significance. These trends can then be reported as an estimate of
change. The number of times turbidity levels exceed guidelines (e.g. Water
Quality ‘trigger’ values – ANZECC/ARMCANZ 2000a) and the turbidity levels
associated with extreme events resulting in increased sediment transport (e.g.
floods) could also be reported.

Box plots are an easy way to visually compare the data with reference data (i.e.
baseline values, local guideline values or national trigger values).

Proposed responsibilities

Due to the relative ease of measurement, large amounts of turbidity data exist for
estuarine, coastal and marine waters from around Australia. State agencies, major
research institutions, environmental consultants, community groups and
universities have collected and stored most of the data. The National Land and
Water Resources Audit compiled information on turbidity as part of its condition
assessment of Australian estuaries. These data are available in the OzEstuaries
website <www.ozestuaries.org/frame1.html>.

Regional bodies who choose to monitor turbidity should incorporate their data
into existing surveys to assist in determining regional baseline data and later
comparison to detect real change.
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While consideration should be given to who is responsible for data collection,
collation, analysis and interpretation, storage and management, and the
generation of reporting products, it is most likely that where existing monitoring
by state/territory/Australian Government agencies occurs, then it should be used
by regional bodies as it is the most cost-effective and efficient option, and has
been subject to quality assurance.

Links to other indicators and matters for targets

Turbidity/water clarity is linked to:

� algal blooms (indicator);

� animal or plant species abundance (indicator);

� seagrass depth range (indicator);

� sedimentation/erosion rates (indicator); and

� turbidity/suspended particulate matter in aquatic environments (matters for
targets).

Further information and references

Australian and New Zealand Environment Conservation Council / Agriculture and
Resource Management Council of Australia and New Zealand (ANZECC/
ARMCANZ) 2000a, Australian and New Zealand Guidelines for Fresh and
Marine Water Quality, ANZECC/ARMCANZ, Canberra. Available at
<www.deh.gov.au/water/quality/nwqms/volume1.html>.

—— 2000b, Australian Guidelines for Water Quality Monitoring and Reporting,
ANZECC/ARMCANZ, Canberra. Available at <www.deh.gov.au/water/quality/
nwqms/monitoring.html>.

Commonwealth Scientific and Industrial Research Organisation (CSIRO) 2003,
Simple Estuarine Response Model II, CSIRO, Australia. Available at
<www.per.marine.csiro.au/serm2/index.htm>.

Monbet Y 1992, ‘Control of phytoplankton biomass in estuaries: A comparative
analysis of microtidal and macrotidal estuaries’, Estuaries, vol. 15,
pp. 563–571.

National Land & Water Resources Audit (NLWRA) 2002, Australian Catchment,
River and Estuary Assessment 2002, vol. 1, NLWRA, Commonwealth of
Australia, Canberra.

Neil KM 2002, ‘The detection, response and challenges of a pest detection’,
Proceedings of the annual conference of the Australian Marine Sciences
Association, 10–12 July 2002, Fremantle WA.

OzEstuaries 2001, General information on estuaries, Query database. Available at
<www.ozestuaries.org/frame1.html>. QLD Environment Protection Agency
(EPA) 1999, Water Quality Sampling Manual: for use in testing for compliance
with the Environmental Protection Act 1994, 3rd Edition, EPA, Queensland
Government, Brisbane. Available at <www.epa.qld.gov.au/
publications?id=330>.
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Radke LC, Smith CS, Ryan DA, Brooke B, Heggie D & contributors 2003, Coastal
Indicator Knowledge and Information System I: Biophysical Indicators,
Geoscience Australia, Canberra. Available at <www.ozestuaries.org/
indicators/indicators.html>.

Ward T, Butler E & Hill B 1998, Environmental indicators for national state of the
environment reporting – Estuaries and the sea, Australia: State of the
Environment (Environmental Indicator Reports), Department of the
Environment, Canberra.

Waterwatch Australia Steering Committee 2002, Waterwatch Australia National
Technical Manual. Module 4 – physical and chemical parameters,
Environment Australia, Canberra.

Glossary

Baseline data
Information collected to comprise a reference set for comparison with data
collected at a later time; used to interpret changes over time usually after
some condition has been changed.

Benthic
On the bottom of a body of water or in the bottom sediments.

Biomass
Total weight of all living organisms in a biological community or of a
particular species/group.

Eutrophication
Process of nutrient enrichment of water that increases plant growth and
results in depletion of dissolved oxygen. A natural process that can be
caused/enhanced by an increase in nutrient loads or decreased flushing
rates resulting from human activity.

Ground-truthing
To confirm remotely obtained data by physically visiting a site.

Impoundment
An accumulation of water into ponds/dams by human-engineered blocking
of natural drainage.

Sessile
Plants or animals that are permanently attached to a surface.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.
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Tasmanian Extension 
(Note: This document MUST be read with the base Estuarine Coastal and Marine NRM 
Indicator document with the same name. The base documents can be obtained from: 
http://www.nrm.gov.au/monitoring/indicators/index.html) 

1. Indicator Name 

Turbidity/water clarity 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

Turbidity is regularly used as a measure of sediment movement and an indirect 
measure of light availability. The agreed methods outlined in two related NRM 
Matters for Target should be used, noting the particular requirements of estuarine 
environments. It is best used in conjunction with other indicators. The collection 
methods are standardised and there is a suitable statewide location for storing and 
retrieving any collected data. 

3. Tasmanian Perspective 

Environmental Context  
An explanation of the environmental and ecological context, if any, that requires a 
unique application of this indicator in Tasmania.  

No special considerations required, though note that many of Tasmania’s estuaries 
have high tannin (CDOM) levels, which are not measured when using methods such 
as Total Suspended Solids (TSS), yet have a strongly limiting effect on light 
availability. 

Monitoring Requirements and Effort  
A description of the current drivers for monitoring this indicator at a statewide level 
and/or at the regional level, including legislative requirements and existing 
monitoring efforts.  

• Under the State Policy on Water Quality Management 1997 protected 
environmental values (PEVs) must be set for all Tasmanian surface waters 
(including estuarine and coastal waters). The PEVs are useful in determining what 
key indicators should be monitored and the respective target levels for protecting 
or improving water quality for the designated uses of the specific waterway. PEVs 
shall be shown in statutory planning instruments such as national park plans and 
marine farm plans. 

• Part 5 of the State Policy on Water Quality Management 1997 sets out the 
obligations for monitoring including ambient monitoring, quality control of 
monitoring, SoE reporting requirements and public access to the data.  

• As part of planning permit conditions, local councils are required by the 
Department of Primary Industries, Water and Environment to monitor water 

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/CDAT-53LVTP?open
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quality parameters at the outfall of wastewater treatment plants and where 
applicable in adjacent receiving waters.  

• Other monitoring programs take place locally on a regular basis (e.g. The Derwent 
Estuary Program) or intermittently (e.g. The Huon Estuary Study, Tamar Estuary 
Study, System-wide Effects of Aquaculture Study). 

• A baseline water quality study was conducted in 22 Tasmanian estuaries that 
proposed regionally specific indicator levels for four key water quality parameters 
to assist with monitoring estuarine health, including nitrogen, phosphorus, 
chlorophyll a and turbidity. Salinity, water temperature and dissolved oxygen 
were also sampled (Murphy et al., 2003). 

Indicator Critique  
A critique of the national indicator, if required.  

Waterways minimally impacted by development or farming activities generally have 
low turbidities, e.g., upland rivers may have < 5 NTU (Nephelometric Turbidity 
Units) and possibly < 2 NTU. Further down the catchment, sediment mobilization 
generally increases resulting in elevated levels of 10 NTU or greater after rain events. 
Western Tasmanian waters, though, are generally considered to be detrital as they are 
nutrient limited with high dissolved organic carbon (DOC) brown waters which are by 
nature light limiting. Turbidity measured in the Pieman River catchment produced, 
however, median values at the low end of the ANZECC/ARMCANZ 2000 turbidity 
level range (2-25 NTU) for upland rivers, i.e., 2-5 NTU (for pristine to near pristine 
waterways). The fact that the West Coast rivers are detrital with high tannin levels 
rather than primary production systems means that Tasmanian estuaries receiving 
these streams need unique consideration for physical and chemical characteristics. 
Default ANZECC/ARMCANZ 2000 indicator levels for estuaries may, in many 
cases, not be applicable as a measure of disturbance for indicators. 

The ANZECC/ARMCANZ (2000) guidelines for protection of aquatic ecosystems 
sets trigger values of 0.5-10 NTUs for estuarine and marine waters of south-east 
Australia. It states “Turbidity is not a very useful indicator in estuarine and marine 
waters. A move towards light attenuation in preference to turbidity is recommended.” 
The guidelines do not set trigger values for water colour, clarity or light penetration, 
but do outline how those values could be set. For optical properties the guidelines 
suggest for slightly to moderately disturbed ecosystems the natural euphotic depth 
(Zeu) should not be permitted to change by more than 10% for marine waters. Where 
sufficient data exists for the reference site, the low risk trigger value for light 
penetration (or turbidity) should be determined as the 80th percentile of the reference 
site. They also suggest that turbidity should be used where optical properties are not 
available.  

ANZECC/ARMCANZ 2000 guidelines and targets for estuaries were set without 
reference to Tasmanian data. In an effort to assist the setting of indicator levels for 
Tasmania, the Murphy et al. (2002) water quality report makes recommendations for 
regional target levels of turbidity based on a time series of samples from 22 estuaries. 
To guide management responses, the authors suggest dividing the levels into 4 
categories (low, medium, high, very high). These levels can be used to maintain the 
current water quality, but if improvement is a management outcome then reference 
site conditions, un-impacted by anthropogenic influences would be used to set water 
quality targets akin to resource condition and aspirational targets. 

http://www.derwentriver.tas.gov.au/
http://www.derwentriver.tas.gov.au/
http://www.marine.csiro.au/research/sme/huonest/report/index.html
http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf
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The Coastal Indicator Knowledge and Information System (OzEstuaries web site: 
http://www.ozestuaries.org/indicators/indicators.jsp) notes that Secchi disk depths are 
a useful measure as they integrate the measurement of water clarity over the entire 
water column and can thus capture the effect of “turbidity maximums” that may be 
found at particular depths in the water column. An example of this is where 
flocculation (a process that produces particles in the water column) occurs at the 
freshwater salt-water interface. 

Linkages with other Indicators 
Noted here are, firstly, whether this indicator is dependent on other indicators and, 
secondly, any overlaps with other NRM Matters for Target and Indicators.  

1. None identified, though salinity, temperature, chlorophyll a and nutrient levels are 
often collected as well.  

2. This Indicator clearly overlaps with two other NRM Indicators form two other 
Matters for Target (MfT) as follows: 

a) The “Turbidity/Suspended Solids” Indicator in the “Turbidity/Suspended 
Solids” MfT (Status: Agreed) at: 
http://www.nrm.gov.au/monitoring/indicators/turbidity.html. 

b) The “Transparency” Indicator in the “Wetland Ecosystem Condition” 
Heading, “Inland Aquatic Ecosystems Integrity (Rivers and other Wetlands)” 
MfT (Status: For Advice) at: 
http://www.nrm.gov.au/monitoring/indicators/wetlands/transparency.html. 

The methods for the Turbidity MfT indicator are already agreed and make reference 
to estuarine and marine systems. 

Discussion 
A brief discussion that synthesises how the current resources and data availability 
interacts with the environmental context, the monitoring requirements and criticisms 
of the proposed NRM Indicator (i.e. the CRC proposal).  

There are well-organised water quality monitoring programs operating in Tasmanian 
freshwater environments including the use of hourly telemetered data loggers. These 
data are stored in a standardised format and publicly accessible via a web search 
interface. However, the data collection programs operating in the estuarine or 
marine environment are more limited in their spatial and temporal coverage. There 
are monitoring programs that focus on the major estuaries in Tasmania, including the 
Derwent, Tamar and Macquarie harbour. The other main monitoring programs are 
specific to Wastewater Treatment Plants and aquaculture. Standards for data 
collection are reasonably consistent as most data are collected with 
ANZECC/ARMCANZ 2000 methods and some work has been conducted to assist the 
setting of trigger levels specific to Tasmanian estuaries (Murphy et al., 2002). 

4. Recommendations 
Note that the major Tasmanian data sources (i.e. data sets and reports) relevant to 
this Indicator are documented in Appendix 1 of this document to assist with locating 
data and data custodians. 

http://www.ozestuaries.org/indicators/indicators.jsp
http://www.nrm.gov.au/monitoring/indicators/turbidity.html
http://www.nrm.gov.au/monitoring/indicators/wetlands/transparency.html


ECM Indicators_Turbidity_Tasmanian Extension_v1_0.doc Page 4 of 11 

Preferred Methodology/s 
Identifies the methods (or methods) that have “preferred” status. Ideally, these are 
the methods with which all new data are collected, analysed and interpreted OR 
which are implemented in addition to any other methods.  

A brief explanation of the reasons for using each method is presented (e.g. “This is 
the internationally recognised methodology.” OR “Even though this methodology is 
relatively simplistic and there is currently no central data repository, it will be 
possible in the future to combine data collected with the preferred method.”). 

The ANZECC/ARMCANZ 2000 standard methodologies (APHA, 1998; USEPA, 
1983) should be applied as this will also ensure consistency with both existing data 
sets and the methods identified in other NRM Matters for Target (MfT) as follows: 

1. Turbidity (NTU) and Total Suspended Solids (TSS) methods are presented in the 
“Turbidity/Suspended Solids” Indicator in the “Turbidity/Suspended Solids” MfT 
at: http://www.nrm.gov.au/monitoring/indicators/turbidity.html. 

2. Secchi disk methods are presented in the “Transparency” Indicator in the 
“Wetland Ecosystem Condition” Heading, “Inland Aquatic Ecosystems Integrity 
(Rivers and other Wetlands)” MfT at: 
http://www.nrm.gov.au/monitoring/indicators/wetlands/transparency.html. 

As a general rule, it is preferred that turbidity is collected both with nephelometric 
methods (i.e. in NTUs), ideally with an entire profile of the water column, as well as 
with the Secchi disk. This combination enables comparisons with existing data sets 
and addresses data collection issues within Tasmanian estuaries. 

In general, to determine low risk trigger values for key indicators site or region 
specific data collection should be conducted monthly over 24 months to have 
sufficient data to indicated ecosystem variability. Ideally with ecosystems not 
characterised by large seasonal or event-scale effects, 12 low-risk trigger values, one 
for each month, could be developed. It is certainly necessary to monitor seasonal 
influences and event-scale effects. Where these influences/effects dominate the 
grouping of data and subsequent derivation of trigger values will correspond with the 
seasonal periods. Interim single trigger values can be determined where few data are 
available, i.e., few reference sites or sampling times. 

Preferred Dataset/s 
Identifies the data set (or data sets) that have “preferred” status. Ideally, these are 
the data sets to which new data are appended.  

A brief explanation of the reasons for contributing to each data set is presented (e.g. 
“Even though these data are collected with simple technology, this is a long term 
data set that would be useful to extend.” OR “This is a well organised and resourced 
data set that is expected to be maintained by the custodian well into the foreseeable 
future and has excellent access arrangements in place.” OR “This data set is likely to 
become the new standard in this field.”). 

The Hydstra database with its associated intermediary software interfaces (Water 
Information System Tasmania (WIST) and Splashback) is the preferred location for a 
central warehouse of estuarine and marine water quality data. A number of the long-
term estuarine water quality monitoring data sets already reside in the system. 

Data management 
For each “preferred” data set, the protocols required for managing the actual data 

http://www.nrm.gov.au/monitoring/indicators/turbidity.html
http://www.nrm.gov.au/monitoring/indicators/wetlands/transparency.html
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set are identified. This includes: 

• The identification of the “preferred” custodian. 

• The identification of suitable access, licensing, intellectual property and quality 
standards and agreements. 

• A description of the standards defined by the data custodian of the “preferred” 
dataset including the structuring and formatting required of the data itself (e.g. 
standard coordinate systems, projections, datum, scale, accuracy, file format). 

• How to achieve completion of ANZLIC compliant metadata, if required. 

The identity of a preferred custodian is unclear at this stage, though DPIWE is an 
obvious contender. Hydstra is the preferred data storage and possibly also the data 
delivery system, though Splashback and the WIST provide useful data delivery and 
interpretation options. Estuarine data is already stored on the system for the Derwent 
Estuary Program, Tamar Estuary Study and Macquarie Harbour and there is no 
technical reason why other estuarine data could not also be stored and delivered. 

5. Information Product/s 
Generally, IPs need to be specific to the level of reporting (i.e. regional, statewide or 
national) and therefore need to be defined in the context of the question to be 
answered. It is at this stage that the quality, or “fitness-for-use”, of the data sources 
is evaluated.  

This section provides a description of each of the Information Product/s (IP/s) that 
are available, if any, to support the Indicator. These can include Indices generated 
from single or multiple data sets. They may consist of text, maps, tables or charts. 
Note that it may also include proto-IPs, that is, potential or incipient IPs that can be 
reasonably anticipated to be useful in the future. 

Two example IPs showing turbidity levels for Tasmanian estuaries are presented 
below. They are relevant to reporting at the statewide level and are sourced from the 
Tasmanian State of the Environment report (RPDC, 2003). 

1. Table 1 (below) depicts turbidity levels through time for estuaries from locations 
through out Tasmania. Note how the table makes excellent use of colour to assist 
interpretation of the numbers. Table 2 (below) is the legend for Table 1. 

Table 1. Average turbidity (NTU) and yearly median for estuaries, July–August 1999 (JA99) to 
May–June 2000 (MJ00), by bioregion and sampling event. 

  Sample Median 
Bioregion Estuary JA99 SO99 ND99 JF00 MA00 MJ00 (JA99-MJ00) 
Boags East Inlet 2.1 2.8 1.1 1.9 0.9 1.7 1.7 
 Black River 8.9 3.9 3.8 3.0 2.9 3.1 3.4 

 Little Musselroe River 4.0 5.4 1.6 6.7 3.5 3.9 3.4 

 Port Sorell 39.9 6.6 5.4 – 4.8 3.1 5.4 

 Mersey River 12.0 3.6 13.3 – 6.3 3.1 5.5 

 Boobyalla Inlet 16.9 13.2 4.2 4.5 4.2 8.2 6.9 

 Duck Bay 21.0 17.6 7.0 8.7 6.0 12.2 8.3 

 Don River 50.0 9.8 125.3 – 8.1 4.5 8.6 
Bruny Cloudy Bay 1.2 0.9 1.4 1.1 1.0 1.4 1.0 
 Browns River 56.0 1.8 3.9 5.0 5.1 3.1 3.2 
Davey Cockle Creek 3.5 1.0 1.3 1.3 1.6 1.5 1.4 
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 Catamaran River 3.1 1.2 1.2 2.0 1.1 2.0 1.5 
Franklin Pieman River 2.9 9.8 1.8 1.6 4.6 2.6 2.6 
 Arthur River 10.5 5.2 8.2 2.5 2.9 4.3 4.5 

 Nelson Bay River 6.2 10.7 5.9 4.2 1.3 3.1 5.2 
Freycinet Great Swanport 1.7 1.5 1.6 1.5 1.4 1.8 1.4 
 Grants Lagoon 1.2 1.3 2.7 2.2 1.7 1.2 1.5 

 Ansons Bay 1.4 2.6 1.8 5.3 1.7 0.8 1.7 

 Douglas River 8.0 1.4 1.6 2.1 1.4 2.1 1.7 

 Little Swanport 1.8 1.5 2.1 2.3 3.3 2.1 1.8 

 Earlham Lagoon 3.7 1.8 2.0 2.1 3.0 0.9 2.0 

 Meredith River 14.8 0.9 2.5 3.4 3.5 0.9 2.6 

Note 1. Generally, n=6 for sample and n=36 for median 
  

Table 2. Legend for draft indicator levels for turbidity (NTU), Tasmanian estuaries: 
  

low medium high very high 

0.0 to 2.0 2.1 to 5.0 5.1 to 10.0 >10.0 

2. A map (Figure 1) showing median turbidity levels over 18 months for estuaries 
from locations through out Tasmania (Note; ideally, the legend colours should 
match the colours in Table 1 below). 

 
Figure 1. Yearly median turbidity levels for estuaries, July–August 1999 (JA99) to May–June 
2000 (MJ00), by bioregion 
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Appendix 1: Data source/s (includes Methods and “Preferred” Status 
potential for each) 
This is a listing of each of the individual data sources available to support the 
Indicator (via the Information Products). It includes the following:  

• A means of identifying the data source including a document/report citation OR 
the name and location of the data set or data custodian (e.g. via an ANZLIC 
metadata ID number with a link to the Tasmanian Spatial Data Directory – TSDD 
e.g. http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html). 

• The current methodology used to collect the data, or a reference to the 
documented method/s.  

• Information about the data source that will assist in identifying whether it should 
qualify as a “preferred” data source (please see Recommendations section above 
for more). It may also list any proto-data sources, that is, potential or incipient 
data sources that can be reasonably anticipated to be useful in the future. 

 

Data source name Ideally, the official name… 

Identifier/Citation ANZLIC ID number (ideally presented as hyperlink to 
Tasmanian Spatial Data Directory) OR other identifier ID 
code OR citation/reference 

Custodian Custodian organisation (plus contact name) 

Abstract Brief abstract describing the data source 

Method The current methodology used to collect the data, or a 
reference to the documented method/s. 

Comment Information about the data source that will assist in 
identifying whether it should qualify as a “preferred” data 
source 

 

Data source name Estuarine health in Tasmania, status and indicators: 
water quality 

Identifier Murphy, R.J., C.M. Crawford and L. Barmuta 2003, Estuarine 
health in Tasmania, status and indicators: water quality, 
Technical Report Series Number 16, Hobart. 
<http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf> 

Custodian Tasmanian Aquaculture and Fisheries Institute (TAFI) 

Abstract A number of water quality parameters were sampled in 
Tasmania as part of a research project conducted under the 
Coast and Clean Seas program of the Natural Heritage Trust 
fund. The indicators included turbidity (suspended solids), 
chlorophyll a, nitrogen and phosphorus as well as the 
supplementary parameters of salinity, temperature and 
dissolved oxygen.. An assessment of water quality parameters 
was undertaken, as indicators of estuarine health.  

Method Measured between July 1999 and June 2000. Each estuary was 
sampled once every two months, a total of six sampling events 
at each estuary. Sampling was conducted as close as possible 
to the time of low tide. 

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html
http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf
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A water sample was taken from just below the surface and 
analysed in the laboratory. For each estuary, statistical analyses 
were conducted to determine whether there was vertical and 
horizontal stratification. 
The estuaries included in the study were chosen to reflect a 
range of physical estuarine groups (e.g. barrier, river, inlet and 
lagoon), estuaries of different conservation significance (Edgar 
et al. 1999) and location within biogeographic regions. In 
addition, potential relevance to government agencies and 
community groups, as well as accessibility, influenced the 
selection of estuaries. Large, previously studied estuaries such 
as the Derwent, Tamar and Huon Rivers and Bathurst and 
Macquarie Harbours were deliberately not included in the study. 
Due to accessibility, estuaries in the south-west of the State and 
the King and Furneaux islands were not included in the study.   

Comment ANZECC and ARMCANZ (2000) default trigger levels for 
estuarine water quality contain no Tasmanian data. Therefore, 
draft indicator levels, referenced against the baseline values 
from the TAFI study, are provided for Tasmanian estuaries. 
Draft indicator levels are based on the likelihood of exceeding 
these values during a single sampling event, using data from all 
estuaries. Depending on the scale of future studies, alternative 
indicator levels could be based on a bioregional or estuary 
scale. However, given that the data are from surface waters and 
vertical stratification occurs in most estuaries, indicator levels 
should be applied with caution to samples taken from other 
depths.  
Last updated: 0900 7/3/2006 (standard) 

 

Data source name Derwent Estuary Program - Ambient Water Quality 
Monitoring Program 

Identifier http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf 

Custodian Derwent Estuary Program (DEP) 

Abstract Derwent Estuary Program Partnership Agreement. Annual 
Technical Report and Annual Report Card prepared by DEP. 
Sampling responsibility divided Zinifex, Norske Skog and DEP. 
There are 28 sites around the Derwent between New Norfolk 
and Iron Pot that are sampled monthly between Jan 2003 and 
June 2005 and bi-monthly or quarterly previously from 1971with 
boat based sampling regime, dedicated field equipment. 

Method In situ profiling of pH, temp, turbidity, salinity, DO, chlorophyll a 
using the Hydrolab Datasonde sensor package, and discrete 
water sampling for nutrients (total and dissolved), organic 
carbon (total and dissolved), true colour, total suspended solids 
(0.45 um), zinc (total and dissolved), and chlorophyll a. Samples 
are collected at 2 depths where no halocline exists, and 3 
depths where haloclines are identified, using a Niskin bottle. 
Sampling is carried out simultaneously by Norske Skog in the 
upper estuary, Zinifex in the middle estuary and DEP in the 
lower estuary.  
All samples were analysed by a NATA accredited laboratory. 

Comment Last updated: 1500 17/3/2006 (standard) 

 

http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf


ECM Indicators_Turbidity_Tasmanian Extension_v1_0.doc Page 10 of 11 

Data source name Huon Estuary Study - Weekly Monitoring Dataset 
1996-1998 

Identifier ANZLIC ID: ANZCW0306005182 
CSIRO, 2000, Huon Estuary Study — environmental research 
for integrated catchment management and aquaculture, Final 
report to Fisheries Research and Development Corporation. 
Project number 96/284, CSIRO Division of Marine Research. 
Marine Laboratories, Hobart. 

Custodian CSIRO Division of Marine and Atmospheric Research - Hobart 

Abstract This dataset contains data collected from 5/11/96 to 5/10/98 in 
the Huon Estuary, Tasmania at weekly or fortnightly time frames 
depending on algal bloom conditions. Data were collected at five 
of the biological stations from the Huon Estuary Spatial Surveys 
(see separate MarLIN entry). The five stations were located at 
Hideaway, Kilalla, and Wheatley's Bays, Brabazon Park and 
Port Cygnet.  

Method At each sampling station a CTD was deployed and three Niskin 
bottle samples were taken, one at each of the surface, middle 
and bottom water layers. Bottle samples have been analysed for 
salinity, dissolved oxygen, nutrient and pigments. An integrated 
water sample (for algal presence data) and a phytoplankton net 
sample were also taken. During algal blooms spectral 
absorption was analysed and algal counts were calculated. 

Comment This is publicly accessible data, available online. 
Last updated: 1700 10/3/2006 (standard) 

 

Data source name Major Estuary Water Quality Programs (Derwent, 
Tamar, Macquarie Harbour data sets (stored on 
Hydstra) 

Identifier None available 

Custodian Head of each Program  

Abstract Stores water quality data for the Derwent Estuary Program, 
Macquarie Harbour and the Tamar Estuary Program. 

Method Standard ANZECC 2000   

Comment This database is potentially a useful location to store estuarine 
monitoring data. 
Last updated: 1400 6/3/2006 (standard) 

 

Data source name System-wide monitoring of effects of aquaculture 

Identifier Volkman, J., J. Parslow, P. Thompson, M. Herzfeld, K. Wild-
Allen, S. Blackburn, C. Crawford, P. Bonham, D. Holdsworth, P. 
Sakov, et al., 2005. System-wide environmental issues for 
sustainable salmonid aquaculture, Aquafin CRC Project 4.2 
(FRDC Project No. 2001/097), Hobart: 93. 

Custodian CSIRO (John Volkman)/TAFI (Christine Crawford) 

Abstract Data collected for the Aquafin CRC study into system wide 
monitoring into the effects of aquaculture. Data collected 

http://www.marine.csiro.au/research/sme/huonest/report/index.html
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includes: Chlorophyll a, turbidity (NTU), temperature, salinity, 
dissolved oxygen, nutrients (nitrogen, phosphorus) and organic 
matter. 

Method As per publications. 

Comment This is a joint TAFI/CSIRO project and the data is stored across 
both organisations. 
Last updated: 1200 16/3/2006 (standard) 

 

Data source name Wastewater Treatment Plant water quality (Permit 
Conditions) data set  

Identifier None available 

Custodian Director of the Environment Division. (contact: Steve Gallagher, 
Waste Water Unit, Industrial Operations, Environment Division 
or Danny Ray) 

Abstract Contains information regarding regulation of waste water 
treatment facilities - including monitoring many (but not 
necessarily all) of dissolved oxygen (DO), biological oxygen 
demand (BOD), pH, electrical conductivity (salinity), suspended 
solids (turbidity), nutrients (N, P), pathogens (thermo-tolerant 
coliforms, enterococci),  chlorophyll a, algal blooms, oil/grease 
and heavy metals. Monthly collection is required as a permit 
condition on each Wastewater Treatment Plant. 

Method Data is required to be collected to ANZECC 2000 standards. 
The laboratory doing the analysis must be NATA accredited or 
approved by the Director of the Environment Division and data 
submitted within 2 months of becoming available.   

Comment This database (Hydstra/Splashback) is potentially a useful 
location to store estuarine monitoring data. 
Last updated: 1400 6/3/2006 (standard) 
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