
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Toxicants: sediment, water column, biota 
This document forms part of the Tasmanian Indicator Compendium and includes:  

The three NRM ECM Toxicant indicators relating to sediments, water column and biota AND 
the Tasmanian Extension, which covers all three. 

 
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 document itself is also 
sourced from the Users’ Guide. 
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Toxicants in sediment

Indicator status: for advice

Why do we need to monitor the levels of toxicants in sediments

Toxicants are chemicals that harm animals or plants. They can be:

� natural compounds (e.g. metals such as zinc and copper) that are essential for
life but become toxic at high concentrations); or

� unnatural (i.e. man-made substances).

Areas with contaminated sediments may be harmful to humans, animals and
plants.

A list of potential toxicants is provided in the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000a).

How will monitoring the levels of toxicants in sediments help

The accumulation of toxicants in sediments is a starting point for contamination
throughout the food chain that can potentially damage marine life and human
health. Its measurement is a useful way to track long-term trends of toxicant
concentrations in marine and estuarine systems. Monitoring concentrations of
toxicants in sediments will indicate the extent and magnitude of pressure imposed
by them on the biota of the shallow-water ecosystems.

Sediment toxicants is an important indicator for State of the Environment
reporting (Ward et al. 1998), and was used as one determinant of sediment quality
in the National Estuary Assessment (Stage 2: modified estuaries) completed for
the National Land and Water Resources Audit (NLWRA 2002).

Further information on toxicants including a detailed explanation of what
toxicants are, the sources of toxicants, environmental significance of toxicants,
and coastal habitats susceptible to toxicants is available on the OzEstuaries
website <www.ozestuaries.org/indicators/indicators.html>.

Toxicants in sediment is associated with:

� animal kills and disease;

� lost or disturbed biota (plants and animals) and habitat;

� dredging/resuspension of toxicants from sediments;

� human health problems (e.g. skin irritations, disease);

� point sources of pollution from industrial discharge, dumping of toxicants;

� poor water quality from increased toxicant levels;

� closure of shellfish and fisheries; and

� toxicant release from spills, oil spills, insect control chemicals, pesticides/
herbicides, outboard motor emissions, etc.
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How can we monitor the levels of toxicants in sediments

Monitoring methods for toxicants in sediment can be found in:

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

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

� scientific publications; and

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

The Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC/
ARMCANZ 2000b) give formal guidance for appropriate analytical methods for
sediment toxicants.

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.

Information provided in OzEstuaries on ‘pesticide hazard’, ‘industrial point source
hazard’ and ‘wastewater discharges’ is useful for assessing toxicant risk from
agricultural and/or urban and industrial sources (see <www.ozestuaries.org/
indicators/>).

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).

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 Complexity Complexity
(data collection) (data interpretation and analysis)

Toxicants <$100 Moderate Moderate

Sources of monitoring information‡

NSW: Department of Environment and Conservation

QLD: Environment Protection Agency

SA: Australian Water Quality Centre

VIC: Environment Protection Agency

† 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.
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Monitoring locations and frequency

Toxicants in sediments should be monitored annually or as specified in a
standard operating procedure, in a small number of carefully selected refuge/
reference areas (possibly nature reserves/marine parks) and other randomly and
explicitly selected sites.

Development of standard operating procedures will need a specialised
assessment and pilot study for each site and each Interim Marine and Coastal
Regionalisation of Australia subregion. The procedures will need to be based on
individual estuary catchments and an analysis of existing data that has been
derived from previous major programs to determine baseline levels of
contaminants in relevant taxa (e.g. Jervis Bay Baseline Studies, CSIRO 1994).

Data measurement methods

Toxicants in sediments should be measured using refined field sampling and
laboratory analysis protocols to be defined and developed for a specific standard
operating procedure (Ward et al. 1998).

Sampling for toxicants should be undertaken in accordance with the Australian
Guidelines for Water Quality Monitoring and Reporting (ANZECC/ARMCANZ 2000b;
see Table 5.2 for appropriate analytical methods) and Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000a, see
Figures 3.4.1 and 3.5.1 for decision tree frameworks for assessing toxicants in
ambient waters).

A new approach being used at Sydney University involves not only an assessment
of sediment quality, but also a determination of the severity of impact and
identification of contaminant sources and dispersion pathways
<www.ozestuaries.org/indicators/DEF_sediment_scheme.html>.

Data analysis and interpretation

Pollutants may be synthetic and not naturally present in the environment (e.g.
some pesticides), or naturally occurring compounds (e.g. hydrocarbons or trace
metals) that become pollutants when they occur in higher than usual
concentrations.

The precise level at which an effect may be expressed can be difficult to define
and, rather than use absolute concentrations, we may need to rely on trends to
evaluate the level of stress imposed by contaminants:

� synthetic chemical levels should be trending downwards to near zero;

� natural materials should be close to natural background levels and not
trending upwards.

Locations that do not follow these trends may require remedial action.

Trends can only be detected by comparing new data with compatible existing
baseline or historic data. Increasingly sophisticated laboratory techniques mean
that data from ten years ago or earlier times are highly questionable.

Full documentation of procedures, quality assurance and controls is critical if the
current data are to be useful in the next century.
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Toxicants reaching estuaries often have a high affinity for fine-grained sediment
and their concentration may be controlled by the same processes that govern
sediment transport and deposition.

� Tide-dominated waterways (e.g. deltas, estuaries and tidal creeks): fine
sediments are trapped in flanking environments such as mangroves (Harbison
1986), saltmarsh areas and intertidal flats (Lee & Cundy 2001).

� Wave-dominated coastal waterways (e.g. estuaries and strandplains/coastal
lagoons): fine sediments are trapped mainly in the central basin with some
accumulation in mangroves, saltmarsh and intertidal flats.

� Seagrass leaves baffle water movement and trap fine sediments and toxicants.
Physical disturbance (e.g. dredging, reclamation, erosion and re-suspension)
can remobilise toxicants from the sediments into the water column (Lee &
Cundy 2001).

� DOM (dissolved organic matter) can enhance the solubilities of some organic
pollutants and pesticides (Chiou et al. 1986).

Further information on the fate, transport and interactions of contaminants in
marine systems can be found in the Australian Guidelines for Fresh and Marine
Water Quality (ANZECC/ARMCANZ 2000a).

It is beneficial for data interpretation, if monitoring is associated with monitoring
of an appropriate biological condition indicator associated with the stressor (i.e.
animal kills or occurrence of imposex).

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 toxicant levels in the sediment 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 toxicant 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 percentage of site in which toxicant concentrations
exceed guidelines (e.g. Water Quality ‘trigger’ values, ANZECC/ARMCANZ 2000a)
should 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).
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Proposed responsibilities

Australian Government and state/territory agencies responsible for managing
coastal ecosystems (typically environment, conservation, water and fisheries
portfolios) have collected and stored data. However, most data relate to
‘hotspots’ of concern, or are limited to small spatial areas, and have been
gathered for issue-specific purposes. Realistic data on background concentrations
over regional areas and decadal periods are not available (Ward et al. 1998).

The National Land and Water Resources Audit compiled information on sediment
toxicants 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 species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

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

Toxicants in the sediment are linked to:

� animal kills (indicator);

� occurrence of imposex (indicator);

� toxicants in biota (indicators); and

� water soluble toxicants in the water column (indicator).

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>.

Chiou CT, Malcolm RL, Brinton TI & Kile DE 1986, ‘Water solubility enhancement
of some organic pollutants and pesticides by dissolved humic and fulvic
acids’, Environmental Science and Technology, vol. 20, pp. 502–508.

Environment Protection Agency (EPA) (QLD) 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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Harbison P 1986, ‘Mangrove muds - a sink and a source for trace metals’, Marine
Pollution Bulletin, vol. 17, pp. 246–250.

Lee SV & Cundy AB 2001, ‘Heavy metal contamination and mixing processes in
sediments from the Humber Estuary, eastern England’, Estuarine and
Coastal Shelf Science, vol. 53, pp. 619–636.

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

OzEstuaries 2001, General information on estuaries, Query database. Available at
<www.ozestuaries.org/frame1.html>. To query data for a specific estuary:
enter the estuary name (press enter key); selected required estuary from
list; select ‘condition assessment (pdf)’.

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>.

Suchanek TH 1994, ‘Temperate coastal marine communities: biodiversity and
threats’, American Zoologist,vol. 34, pp. 100–114.

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.

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.

Imposex
Development of male sex organs in females.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.
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Water soluble toxicants in the water column

Indicator status: for advice

Why do we need to monitor the levels of water soluble toxicants in
estuarine, coastal and marine waters

Toxicants are chemicals that harm animals or plants. They can be:

� natural compounds (e.g. metals such as zinc and copper) that are essential for
life but become toxic at high concentrations); or

� unnatural (i.e. man-made substances).

A list of potential toxicants is provided in the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000a).

Waters containing water soluble toxicants may be harmful to humans, animals
and plants.

The OzEstuaries website is a source of further information including:

� a detailed explanation of toxicants;

� sources of toxicants;

� environmental significance of toxicants; and

� coastal habitats susceptible to toxicants.

How will monitoring the levels of water soluble toxicants in estuarine,
coastal and marine waters help

Heavy metals and other toxicants (including pesticides) were used as two
determinants of water quality in the National Estuary Assessment (Stage 2:
modified estuaries) completed for the National Land and Water Resources Audit
(NLWRA 2002).

Water soluble toxicants in the water column are associated with:

� animal kills and disease;

� lost and disturbed biota and habitat;

� dredging/resuspension of toxicants from sediments;

� human health problems (skin irritations, disease, etc.);

� point sources of pollution such as industrial discharge and dumping of
toxicants;

� poor water quality from increased toxicant levels;

� closure of shellfish and fisheries; and

� release of toxicants from spills, oil spills, insect control chemicals, pesticides/
herbicides, outboard motor emissions.
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How can we monitor the levels of water soluble toxicants in estuarine,
coastal and marine waters

Methods for monitoring toxicants in the water column can be found in:

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

� scientific publications; and

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

The Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC/
ARMCANZ 2000b) give formal guidance for appropriate analytical methods for
toxicants.

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.

Information provided in OzEstuaries on ‘pesticide hazard’, ‘industrial point source
hazard’ and ‘wastewater discharges’ is useful for assessing toxicant risk from
agricultural and/or urban and industrial sources <www.ozestuaries.org/
indicators/>.

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).

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 Complexity Complexity
(data collection) (data interpretation and analysis)

Toxicants <$100 Moderate Moderate

Sources of monitoring information‡

NSW: Department of Environment and Conservation

SA: Australian Water Quality Centre

VIC: Environment Protection Agency

† 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.
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Monitoring locations and frequency

Monitoring locations depend on aspects of management actions and natural
resource management issues being monitored. Levels of water soluble toxicants
should be monitored annually at several sites where toxicants are thought to be a
threat and at sites where this is not the case.

Standard operating procedures will need to be developed for the toxicants to be
monitored. These may require specialised assessment and pilot study for each
site.

Data measurement methods

Field sampling and laboratory analysis protocols need to be defined and
developed depending on the specific toxicant to be monitored.

Sampling for toxicants should be undertaken using appropriate analytical
methods as found in the Australian Guidelines for Water Quality Monitoring and
Reporting (ANZECC/ARMCANZ 2000b). Decision tree frameworks for assessing
toxicants in ambient waters are provided in the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000a).

Data analysis and interpretation

Pollutants may be synthetic and not naturally present in the environment (e.g.
some pesticides), or naturally occurring compounds (e.g. hydrocarbons or trace
metals) that become pollutants when they occur in higher than usual
concentrations.

The precise level at which an effect may be expressed can be difficult to define
and, rather than use absolute concentrations, we may need to rely on trends to
evaluate the level of stress imposed by contaminants:

� synthetic chemical levels should be trending downwards to near-zero;

� natural materials should be close to natural background levels and not
trending upwards.

Locations that do not follow these trends may require remedial action.

Trends can only be detected by comparing new with existing baseline or historic
data. Data must be compatible. Increasingly sophisticated laboratory techniques
mean that data from ten years ago or earlier times are often highly questionable.

Dissolved organic matter can enhance the solubilities of some organic pollutants
and pesticides (Chiou et al. 1986) and presence of decaying vegetation should be
considered.

Deficiencies in knowledge of the fate, transport and interactions of contaminants
in marine systems can be found in the Australian Guidelines for Fresh and Marine
Water Quality (ANZECC/ARMCANZ 2000a).

It is beneficial for data interpretation, if monitoring is associated with monitoring
of an appropriate biological condition indicators (i.e. animal kills or occurrence of
imposex).
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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 toxicant levels in the water column is probably most easily
represented in tables or graphs (against time) showing the median and 20th and
80th percentiles for the location. Once sufficient information on toxicant 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 percentage of sites in which toxicant concentrations
exceed guidelines (e.g. water quality ‘trigger’ values, ANZECC/ARMCANZ 2000a)
should 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

Various amounts of data exist from around Australia on toxicant concentrations in
estuarine, coastal and marine waters. This data is collected and stored by the
state/territory agencies and research organisations. Much of the data has been
gathered for specific studies of small sites thought to be highly impacted on by
toxicants. The National Land and Water Resources Audit compiled information on
heavy metals and ‘other toxicants (including pesticides)’ 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 species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

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

Water soluble toxicants in the water column are linked to:

� animal kills (indicator);

� occurrence of imposex (indicator);

� toxicants in biota (indicators); and

� toxicants in the sediments (indicator).
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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>.

Chiou CT, Malcolm RL, Brinton TI & Kile DE 1986, ‘Water solubility enhancement
of some organic pollutants and pesticides by dissolved humic and fulvic
acids’, Environmental Science and Technology, vol. 20, pp. 502–508.

Environment Protection Agency (EPA) (QLD) 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>.

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

OzEstuaries 2001, General information on estuaries, Query database. Available at
<www.ozestuaries.org/frame1.html>. To query data for a specific estuary:
enter the estuary name (press enter key); selected required estuary from
list; select ‘condition assessment (pdf)’.

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>.

Suchanek TH 1994, ‘Temperate coastal marine communities: biodiversity and
threats’, American Zoologist, vol. 34, pp. 100–114.

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.

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.

Imposex
Development of male sex organs in females.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.
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Toxicants in biota

Indicator status: for advice

Why do we need to monitor the levels of toxicants in biota

Toxicants are chemicals that harm animals or plants.

� Natural chemicals (e.g. metals such as zinc and copper) that are essential for
life can become toxic at high concentrations.

� ‘Unnatural’ chemicals (i.e. man-made substances) that are toxicants include
chemicals such as pesticides.

They are often found in estuaries and bays near the major urban and industrial
centres and regions of intensive agriculture. A list of potential toxicants is
provided in the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality (ANZECC/ARMCANZ 2000a).

How will monitoring the levels of toxicants in biota help

Measurement of levels of toxicants in biota is useful in tracking long-term trends
of most contaminants in marine and estuarine systems, and complements
monitoring of pollutants in sediments. However, monitoring biota will only record
the biologically available fractions of pollutants.

Pollutants may move from being non-available to available and since we have only
a very limited understanding of how this process operates, biota that accumulate
these chemicals must be used to assess the extent to which contaminants are
biologically active. In other countries, programs such as Mussel Watch have been
successful in evaluating distribution and changes in pollutants (NOAA 1986;
O’Connor 1992).

Monitoring toxicants in biota (via bioaccumulation) will detect concentrations
that are too low to be measured in water (e.g. as a result of an isolated event). It
will also assist in reducing likelihood of contaminated biota being consumed by
people and therefore becoming a health risk.

Toxicants in biota is an important indicator for State of the Environment reporting
(Ward et al. 1998).

Further information including a detailed explanation of what toxicants are, the
sources of toxicants, environmental significance of toxicants, and coastal habitats
susceptible to toxicants is available on the OzEstuaries website
<www.ozestuaries.org/indicators/indicators.html>.
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Toxicants in biota is associated with:

� animal kills and disease;

� lost and disturbed biota and habitats;

� boating and infrastructure antifoulants (e.g. TBT), slipways;

� human health problems (eating contaminated seafood);

� imposex (development of male sex organs in female gastropods);

� point sources of pollution including industrial discharge and dumping of
toxicants;

� poor water quality from toxic substances;

� closure of shellfish and fisheries; and

� release of toxic substances such as oil spills, insect control chemicals,
pesticides/herbicides and outboard motor emissions.

How can we monitor the levels of toxicants in biota

Most marine and estuarine waters contain only low concentrations of chemical
residues and measurements by traditional bulk water chemistry techniques are
time consuming, laborious and expensive. Hence oysters, mussels and other taxa
have been used for monitoring and they represent an early warning device to
detect the spread of residues into otherwise uncontaminated areas.

Methods for monitoring toxicants in biota can be found in:

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

� scientific publications; 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 (Ward et al. 1998)
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.

Information provided in OzEstuaries on ‘pesticide hazard’, ‘industrial point source
hazard’ and ‘wastewater discharges’ is useful for assessing toxicant risk from
agricultural and/or urban and industrial sources (see <www.ozestuaries.org/
indicators/>.

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 Complexity Complexity
(data collection) (data interpretation and analysis)

Toxicants >$100 Hard Moderate

Sources of monitoring information‡

NSW: Department of Environment and Conservation

NT: Department of Business, Industry and Resource Development

QLD: Environment Protection Agency

SA: Environment Protection Agency

VIC: Environment Protection Agency; Primary Industries Research Victoria

WA: Water and Rivers Commission

† 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

Toxicants in biota should be monitored annually or as specified in standard
operating procedures (see below) in a small number of carefully selected refuge/
reference areas (possibly nature reserves/marine parks) and other randomly and
explicitly selected sites.

Development of standard operating procedures will need a specialised
assessment and pilot study for each site and each Interim Marine and Coastal
Regionalisation of Australia subregion. Standard operating procedures will need
to be based on individual estuary catchments and an analysis of existing data that
has been derived from previous major programs to determine baseline levels of
contaminants in relevant taxa (e.g. Jervis Bay Baseline Studies, CSIRO 1994).

Data measurement methods

Toxicant levels in biota should be measured using refined field sampling and
laboratory analysis protocols that have been defined and developed for a specific
standard operating procedure. The protocol would probably be based on oysters,
mussels and seagrass leaves since:

� baseline data on these taxa exist;

� their distributions overlap around the Australian coast; and

� they are widely and naturally available for field collection with minimum
environmental impact (Ward et al. 1998).

Species collected for analysis should be widespread and common species so that
they are not affected by collection.
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Different species are also appropriate for different toxicants and sea birds rather
than organisms lower in the food chain may be more appropriate.

� The most efficient way to track exposure to fat-loving residues such as
pesticides in sea birds is to analyse concentrations of chemicals in their eggs
(Coulson et al. 1972; Barrett et al. 1985; Wilson & Earley 1986; Stronkhorst et al.
1993).

� Eggs of fish-eating marine birds (shags) may accumulate pesticides that are
not accumulated by mussels (Allen & Thompson 1996).

Using eggs of sea birds for monitoring has a number of advantages:

� the readings represent actual exposure of a top predator to the target
contaminants;

� the eggs have a known affinity for pesticides and mercury;

� the eggs are easy to sample and analyse; and

� the sampling has a limited ecological impact on the bird population (Becker
1989).

The Australian Guidelines for Water Quality Monitoring and Reporting (ANZECC/
ARMCANZ 2000b) give formal guidance for appropriate analytical methods for
water and sediment toxicants. Although there is no guidance for the toxicants in
biota, chemicals which have the potential to bioaccumulate are identified.

Data analysis and interpretation

Pollutants may be synthetic and not naturally present in the environment (e.g.
some pesticides), or naturally occurring compounds (e.g. hydrocarbons or trace
metals) that become pollutants when they occur in higher than usual
concentrations.

The precise level at which an effect may be expressed can be difficult to define
and, rather than use absolute concentrations, we may need to rely on trends to
evaluate the level of stress imposed by contaminants:

� synthetic chemical levels should be trending downwards to near-zero;

� natural materials should be close to natural background levels and not
trending upwards.

Locations that do not follow these trends may require remedial action.

Trends can only be detected by comparing new with existing baseline or historic
data that is compatible. Increasingly sophisticated laboratory techniques mean
that data from ten or more years ago are highly questionable.

Chronic effects of bioaccumulated toxicants in organisms include alterations of:

� growth;

� reproductive success;

� competitive abilities; and

� deformities such as imposex.
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It is beneficial for data interpretation, if monitoring is associated with monitoring
of an appropriate biological condition indicator associated with the stressor (i.e.
animal kills or occurrence of imposex).

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 toxicant levels in biota 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 toxicant 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. At a higher level, the percentage of animals/plants containing
detectable levels of toxicants could be reported against.

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

The percentage of seafood which contains contaminant at concentrations that
exceed the maximum recommended limits for consumption could be reported
against.

Proposed responsibilities

Australian Government and state/territory agencies responsible for managing
coastal ecosystems (typically environment, conservation, water and fisheries
portfolios) have collected and stored data. However, most data relate to
‘hotspots’ of concern, or are limited to small spatial areas, and have been
gathered for issue-specific purposes. Realistic data on background concentrations
over regional areas and decadal periods are not available (Ward et al. 1998).

State/territory and Australian Government health and fisheries agencies should
be able to provide data on the maximum recommended limits for contaminants in
biota (with respect to human consumption). They should also be able to provide
data on the percentage of samples tested that exceed these limits for a species,
toxicant or location.

Regional bodies who choose to monitor species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

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.
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Links to other indicators and matters for targets

Toxicants in biota are linked to:

� animal disease/lesions (indicator);

� animal kills (indicator);

� occurrence of imposex (indicator);

� toxicants in the sediment (indicators); and

� water soluble toxicants in the water column (indicator).

Further information and references
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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>.

Barrett RT, Skaare JU, Norheim G, Vader W & Froslie A 1985, ‘Persistent
organochlorines and mercury in eggs of Norwegian seabirds 1983’,
Environmental Pollution (Series A), vol. 39, pp. 79–93.
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Manual: for use in testing for compliance with the Environmental Protection
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O’Connor TP 1992, Recent trends in coastal environmental quality: results from the
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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.

Bioaccumulation
Process by which chemical are accumulated in biota with levels increasing
up the food chain (i.e. small animals and plants take up toxicants from the
waters, and when they are eaten by other animals, the toxicants move up
the food chain with higher concentrations being found in higher
predators).

Imposex
Development of male sex organs in females.

Spatial
Pertaining to space or distance.

Taxa
A taxonomic group of organisms (of any rank, e.g. species, genus, family)
considered to be distinct from other such groups.

Tributyltin (TBT)
Toxic chemical used to prevent the fouling of ship hulls.

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 

Toxicants: sediment, water column, biota 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

The expense of routine monitoring and the very large range of potential toxicants 
militate against the implementation of a comprehensive ambient toxicant monitoring 
program. A systematic approach is recommended where assessments of the potential 
toxicants are targeted to suspected problem areas on a demand basis. The selection of 
appropriate tests and measures must be context specific, including whether to sample 
sediments, water column and/or biota. 

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.  

Tasmania has some heavily polluted estuaries, in particular, the Derwent and 
Macquarie Harbour. Some locations in these estuaries exceed national toxicant 
guideline default trigger levels, often significantly, particularly for heavy metals and 
typically in the sediments. The heavy metal pollution is mostly a result of mining 
and/or smelting activities in the catchment.  

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.  

• Reporting on industrial emissions through the National Pollutant Inventory is 
mandatory in Tasmania (under Section 43 of the Environmental Management and 

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/CDAT-53LVTP?open
http://www.thelaw.tas.gov.au/advSearch/validate.w3p?sc1=phrase&wh1=title&domain=ALL&pointInTime=10%2f3%2f2004&sortBy=title&tx1=Environmental+Management+and+Pollution+Control+Act+1994
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Pollution Control Act 1994), and from July 2001 reporting against 90 substances 
has been required (an increase from the original 36 substances). 

• Data are collected by the Department of Health and Human Services (DHHS) as 
part of the Tasmanian Shellfish Quality Assurance Program (TSQAP), which 
assesses shellfish growing areas for public health risk. This program is subject to 
the Public Health Act 1997 and the Food Act 1998.  

• As part of planning permit conditions, local councils are required by the 
Department of Primary Industries, Water and Environment to monitor water 
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, Derwent Seafood Safety Program). 

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

The main criticism is that the original three indicators are not able to be supported 
separately due to high complexity of the sampling and analysis effort. The sampling 
effort is often hierarchical, with an initial set of results assisting the targeting of 
further work, with often no clear demarcation between water, sediments or biota. 

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. This Extension combines the information pertinent to the three original Indicators: 
“Toxicants (water soluble) in the water column”, “Toxicants in the sediment” and 
“Toxicants in biota”.  

2. None identified. 

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).  

In Tasmania, monitoring programs for toxicants in the coastal estuarine and marine 
environments have principally been conducted in water and sediments, and to a less 
extent biota. Such monitoring has generally been conducted as part of major projects 
such as the Derwent Estuary Program, Tamar Estuary Program, and Macquarie 
Harbour monitoring program. On a site specific basis, Level 2 activities and Projects 
of State Significance, as part of their pre and post development and operational phase, 
have conducted monitoring programs for specific key pollutants identified as potential 
wastewater products or by-products in the receiving environment. Other programs, 
such as TSQAP and Seafood Safety, intermittently make use of biotic sentinels to 
assess the accumulation of biologically active toxicants by assessing levels in oysters. 

Routine monitoring in many waterways have not been conducted, because of the very 
large range of possible toxicants and the expense of analysis. Most assessments of 
toxicants in the environment are typically event driven and targeted to address 

http://www.thelaw.tas.gov.au/advSearch/validate.w3p?sc1=phrase&wh1=title&domain=ALL&pointInTime=10%2f3%2f2004&sortBy=title&tx1=Environmental+Management+and+Pollution+Control+Act+1994
http://www.thelaw.tas.gov.au/advSearch/validate.w3p?sc1=phrase&wh1=title&domain=ALL&pointInTime=10%2f3%2f2004&sortBy=title&tx1=Public+Health+Act+1997
http://www.thelaw.tas.gov.au/advSearch/validate.w3p?sc1=phrase&wh1=title&domain=ALL&pointInTime=10%2f3%2f2004&sortBy=title&tx1=Food+Act+1998
http://www.derwentriver.tas.gov.au/
http://www.derwentriver.tas.gov.au/
http://www.marine.csiro.au/research/sme/huonest/report/index.html
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specific incidents or known situations in locations. For this type of management 
response, a structured program is usually adopted that targets the sampling to the 
component of the environment likely to provide the most information, whether 
sediment, water and/or biota. Potential toxicants are identified through a screening 
process of potential stressors to minimise cost of the program. 

New Australian technology is making month long integrated measurement of 
toxicants in the water column more feasible through the development of a smart 
membrane plastic bag sensor (reference required here…). 

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. 

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 preferred methodologies include a very large range of testing procedures and are 
as defined by ANZECC/ARMCANZ (2000b), APHA (1998), USEPA (1983), 
Grasshoff et al. (1999) and Parsons et al. (1985). The establishing of guideline 
indicator levels is highly complex and methods are presented in Volume 2 of 
ANZECC/ARMCANZ (2000a). In the absence of sufficient baseline toxicant data it is 
recommended to use the default trigger values for the protection of 99 or 95% of the 
aquatic species. 

Preferred Dataset/s 
Identifies the data set (or data sets) that has “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 
set are identified. This includes: 

• The identification of the “preferred” custodian. 
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• 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. 

The following is a simple box and whisker plot (Figure 32) from the State of the 
Derwent Estuary 2003 report (Green and Coughanowr, 2003). Note how the 
ANZECC guideline is represented in a way that enables the reader to assess the level 
of zinc concentration at, firstly, the top of the water column, and then, at the bottom of 
the water column. It is also useful to also have access to, firstly, a key to the meaning 
of the box and whisker components (see Figure 18) and, secondly, a map showing the 
location of the sampling stations (Figure 17). 
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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 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 using Hydrolab Datasonde sensor package, 
depth-integrated sample taken using a Lund tube as per 
Tasmanian Shellfish Quality Assurance Program (TSQAP) 
methodology. Depth integrated sample analysed by 
spectroscopy at NATA accredited laboratory. 
Depth integrated data tied to surface sample in Splashback. 
Data analysed by DPIWE/DEP, and stored in 
Hydstra/Splashback (Owner group DEP).   

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html
http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf
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Comment Last updated: 1700 7/3/2006 (standard) 

 

Data source name Derwent Estuary Program - Coastal Catchment 
Initiative Water Quality Improvement Program 

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

Custodian Zinifex and DEP 

Abstract 2 year program of sediment and water surveys, focusing on 
heavy metals throughout the Derwent estuary (Once-off 
program). CCI (DEH funded) Derwent Estuary Program 
Partnership Agreement, CSIRO, TAFI 

Method Study built on joint TAFI/DEP sediment monitoring program 
conducted in 2000 (A. Jordan and C. Coughanowr principal 
investigators). Data held by TAFI and DEP. 

Comment Last updated: 1100 10/3/2006 (standard) 

 

Data source name Derwent Estuary Program - Seafood Safety 

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

Custodian Zinifex and DEP 

Abstract Long term sampling program conducted by Zinifex, with input 
from DEP on process oriented studies under a Derwent Estuary 
Program Partnership Agreement. The program consists of 
annual monitoring of heavy metals in shellfish and finfish 
throughout the Derwent estuary. 

Method Boat based sampling regime with dedicated field equipment. 
Long term sampling program based on the deployment of clean 
oysters into the Derwent. Data held by Zinifex and published in 
the Annual Report. 

Comment Last updated: 1100 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) 

 

http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf
http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf
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Data source name Tasmanian Marine Farming Environmental Monitoring 

Identifier/Citation Unknown 

Custodian Marine Environment Section, DPIWE 

Abstract The marine farming industry in Tasmania is regulated by the 
DPIWE under the Marine Farming Planning Act 1995 and the 
Living Marine Resources management Act 1995. Habitat maps, 
bathymetry (depth), current flow data, macrobenthic community 
data, salinity and sediment chemistry including redox, organic 
content, particle size, stable isotope. 

Method As per Crawford, C., C. Macleod and I. Mitchell, 2002. 
Evaluation of techniques for environmental monitoring of salmon 
farms in Tasmania, TAFI Technical Report Series 8, 134p. 

Comment Last updated: 1700 7/3/2006 (standard) 

 

Data source name TSQAP (Tasmanian Shellfish Quality Assurance 
Program) 

Identifier Unknown 

Custodian Dept Health and Human Services as part of the Tasmanian 
Shellfish Quality Assurance Program 

Abstract The program assesses shellfish growing areas for public health 
risk including monitoring for faecal coliforms, temperature, 
salinity, tide stage, rainfall and algal counts. The program is 
specifically targeted to human health risks and the monitoring 
effort is typically event driven. 

Method Data collected limited to estuaries with marine farming taking 
place. Sampling is concentrated around the time of year when 
blooms are imminent. For algal cells counts the following is 
measured in estuarine and marine environments: total no. of 
algal cells/mL; total no. of toxic algal cells/mL. 

Comment This data is site and episode specific. It is not designed for 
monitoring ecosystem health.  
Last updated: 1230 7/3/2006 (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. 
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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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