
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Total nutrients in the water column WITH 
dissolved nutrients in the water column 

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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Total nutrients in the water column WITH
dissolved nutrients in the water column

Indicator status: for advice

Why do we need to monitor the levels of total nutrients and dissolved
nutrients in estuarine, coastal and marine waters

Nutrients in the water column are present as organic and inorganic species, and in
dissolved and particulate forms. Total nutrients is the total amount of a nutrient
present in all its forms. Dissolved nutrients occur as dissolved organic and
inorganic forms (e.g. total dissolved nitrogen is the sum of the dissolved organic
nitrogen from, for example, proteins, amino acids and urea, and inorganic
nitrogen from, for example, nitrate and ammonia). Dissolved nutrients are readily
available for plant uptake.

Nitrogen and phosphorus are essential building blocks for plant and animal
growth:

� nitrogen is an integral component of organic compounds such as amino acids,
proteins, DNA and RNA and is converted from gas into a useable form by
nitrogen-fixing bacteria;

� phosphorus is found in nucleic acids and certain fats (phospholipids) and is
made biologically available through the weathering of rocks.

Nitrogen and phosphorus are cycled through the environment through chemical
and biological processes.

Nitrogen is a main plant nutrient and in marine systems it is most often the
limiting nutrient; in freshwater systems phosphorus is often the limiting nutrient.
Abundant and bioavailable nitrogen, combined with other favourable conditions,
can lead to excessive growth of algae or eutrophication of waterways that can
choke coastal lagoons, estuaries and other confined marine systems. Excess
levels of nitrogen can also cause changes to marine ecosystem structure.
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How will monitoring the levels of total nutrients and dissolved nutrients
in estuarine, coastal and marine waters help

Most microbial processing of nutrients occurs in sediments and determining the
amounts of total and dissolved nutrients present will give an indication of the
amount of bioavailable nutrients present. Sediments often serve as a reservoir of
nutrients that regularly recharge overlying waters and thus trigger a perennial
cycle of algal blooms. Hence, this indicator should warn of, or identify the
potential for, eutrophication and problem algal blooms in marine waterways.

Nutrient concentration within the water column is important as it is from here
that nutrients are taken up by phytoplankton which may then form blooms if
excess nutrients are present. Determining the amounts of both total and dissolved
nutrients present within the water column will give an indication of the amount of
bioavailable nutrients present.

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

Information on water column nutrient loads, concentrations and budgets, nutrient
transport, and on the causes of changing nutrient loads and concentrations can
be found at:

� the OzEstuaries website <www.ozestuaries.org/indicators/indicators.html>;
and

� the National Eutrophication Management Program website
<www.rivers.gov.au/research/nemp/index.htm>.

Total nutrients in the water column is most likely to respond to changing
nutrients; but may also respond to changing hydrodynamics, freshwater flow
regimes and aquatic sediments.

Total nutrients in the water column is associated with:

� decreased environmental flows and entrance modification (decreased flushing,
increased residence times);

� diffuse nutrient sources including from catchment land use and run-off (rural
and urban);

� eutrophication;

� nuisance growth of aquatic plants or algae (harmful algal blooms), and loss of
amenity;

� point sources of pollution including from industrial and aquaculture discharge,
sewage treatment plant discharge, sewage overflow events, dumping of
nutrient rich wastewater; and

� poor water quality from increased nutrients.



ESTU
A

RIN
E, C

O
A

STA
L A

N
D

 M
A

RIN
E H

A
BITAT IN

TEG
RITY: N

utrients in w
ater (indicator status: for advice)

3

How can we monitor the levels of total nutrients and dissolved nutrients
in estuarine, coastal and marine waters

Monitoring methods for nutrients in the water column 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 will 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).

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)

Nutrients <$100 Moderate Moderate

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: South Australian Research and Development Institute, Australian Water Quality Centre

TAS: Tasmanian Aquaculture and Fisheries Institute

VIC: Environment Protection Agency

WA: Water and Rivers Commission  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.
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Monitoring locations

Nutrients are measured at scales from estuary to broad expanses of ocean.
Individual stations in key locations, when monitored over time, can give valuable
insight (e.g. the CSIRO coastal station network, and international time-series
stations in the Atlantic and Pacific Oceans).

Estuaries are an appropriate place to monitor nutrients from land run-off since
they are the conduits between land and sea and most of the increase in nutrients
entering coastal waters results from activities on land. Estuaries are also filters
and are thus sensitive to change.

Choice of estuaries could be characterised by land use:

� urban/industrial;

� rural;

� mining/forest operations; or

� undisturbed landforms (national parks, ‘old-growth’ forest or similar).

Within each estuary, a subsampling approach could involve five sites.

Information on which waterways are susceptible to excessive nutrient loads (and
therefore more likely to be monitored) is given in OzEstuaries
<www.ozestuaries.org/indicators/indicators.html>.

Monitoring frequency

Nutrient levels can respond to change from:

� minute to minute (e.g. as a flash flood sweeps sediments and wastes into an
urban stream);

� season to season as a result of cycles of planktonic growth and decay; and

� decade to decade as changes in land use are reflected in coastal ecosystems
(e.g. mangroves, reefs, seagrass beds).

Hence, monitoring needs to be conducted at different scales according to need
and should occur on at least a monthly basis.

Incorporation of automated nutrient analysers for field measurement into the
survey design (when these instruments have been proven) is strongly
recommended to give continuous monitoring at one of the stations and detect
short-term fluctuations that could be missed with intermittent sampling.

Data measurement methods

At each site, water samples would be collected, and analysed for the total amount
of a nutrient and the amount in its dissolved form.
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Total nitrogen and total phosphorus are determined by passing unfiltered water
through a filter—dissolved nutrients pass through a 0.45 µm filter and are
reported as:

� soluble reactive phosphorus or filterable reactive phosphorus in the case of
phosphorus; and

� total dissolved nitrogen (TDN) in the case of nitrogen.

TDN can be further analysed for nitrate, nitrite, ammonium and organic nitrogen.

These processes can be used in combination with spectrophotometry (also
termed colorimetry) to produce comparable data. In this test the reaction forms a
the solution with a specific colour. The depth of the colour is proportional to the
concentration of the nutrient, and is measured with a spectrophotometer. Total
nutrients are measured in a similar way with the exception that the nutrients
being quantified are initially converted to a reactive form through chemical
digestion. Select nutrients can be quantified using a range of techniques and
instrumentation, such as ion chromatography, fluorescence, probes and
inductively coupled plasma. When comparing data from less conventional
techniques one should always confirm the form of the nutrient being quantified.

Data analysis and interpretation

Concentrations of nitrogen should initially be compared with baseline data for the
nutrient (see ANZECC/ARMCANZ 2000a for data for some Australian coastal
waters) to provide an estimate of nutrient status. With further development, these
data will also provide a comprehensive nutrient index for all coastal waters and
potential for them to be extended to estuaries.

It should be noted that ‘snapshot’ observations of nitrogen concentrations may
not be typical and interpretation should be cautious, mindful of other
environmental conditions and the possibility of missing short-term fluctuations.
Nutrient data must be used in concert with:

� biological indicators

� the loads and bioavailability of the nutrients; and

� the extent to which hydrodynamic features (e.g. water volumes, residence
times and extent of mixing) and turbidity levels modulate the stimulatory
effects of nutrients on plants and algae.

Other indicators (e.g. chlorophyll a) may be better ‘instantaneous’ indicators of
trophic status than nutrient concentrations since nutrient concentrations are
affected by biological uptake, uptake capabilities, interaction with grazers,
temperature, turbulence and turbidity levels (Hinga et al. 1995). Concentrations of
nitrogen or phosphorus taken from the water column can also underestimate
nutrient availability because large pools of nutrients can be found in sediment.

Trigger values for total phosphorous, filterable reactive phosphate, total nitrogen,
total oxidised nitrogen (e.g. NOx = NO3

- + NO2
-) and ammonium are provided on a

bioregional basis in the Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZECC/ARMCANZ 2000a). Water Quality Targets Online
<www.deh.gov.au/water/quality/targets/> lists targets for dissolved inorganic
nitrogen and FRP for ecosystem protection, recreation and aquaculture/human
consumption values.
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Since tides strongly influence water column stability and turbidity levels, it would
be advantageous to derive separate sets of default trigger values and water
quality targets for tide- and wave-dominated systems.

The effect of nutrient load on environmental conditions (including chlorophyll a
concentrations) of different types of waterways can be examined using the Simple
Estuarine Response Model II (SERM II) <www.per.marine.csiro.au/serm2/
index.htm>.

Information on the significance of excessive nutrient loads can be found at the
OzEstuaries website <www.ozestuaries.org/indicators/indicators.html>.

The Department of the Environment and Heritage (Australian Government)
provides water quality targets online <www.deh.gov.au/water/quality/targets/> for
TN, oxides of nitrogen, TP and filterable reactive phosphate.

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 both total nutrient and dissolved nutrient concentrations in the
sediments is probably most easily represented in tables, graphs or box plots
showing the median and 20th and 80th percentiles for the location. These data
should be compared with the ‘trigger’ concentrations from the revised ANZECC
Water Quality Guidelines. Waterbodies that exceed the threshold should be
identified on maps with annotated tables of data showing monthly mean
concentrations. Peak values associated with floods and other events that cause
mass transport of sediments would also be valuable (Ward et al. 1998).

When sufficient information on nutrient concentrations is available for a location,
it will be possible to produce graphs and annotated tables on the maps showing
trends and their statistical significance. These trends can then be reported as an
estimate of change. The number of times nutrient concentrations exceed
guidelines 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

Large amounts of data from around Australia on nutrient concentrations in
estuarine, coastal and marine waters has been collected and is held by the state/
territory, local government, research organisations, community groups and
environmental consultants. The National Land and Water Resources Audit
compiled information on nutrients (including ammonia, oxidised nitrogen and
phosphate) as part of its condition assessment of Australian estuaries (available
in the OzEstuaries website <www.ozestuaries.org/frame1.html>).
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Available data is often limited in scope, integrity and availability—much of the
older data may be of dubious quality.

� The CSIRO coastal station network has extensive long-term data, with some
water quality records extending back 50 years; four stations remain
operational out of a peak of 13 stations.

� State/territory agencies routinely monitor eutrophic and other important
coastal waterbodies.

� Environmental impact assessments and compliance monitoring measurements
for water quality, including nutrients, are performed each year around the
nation by local government, industry and environmental consultants.

� The National Pollutant Inventory <www.npi.gov.au/> has limited data on
nutrient loads entering Australia’s coastal waterways.

National data management for environmental quality is needed for the effective
gathering, integration, quality control and assurance, and security of data.
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

Total nutrients in the water column WITH dissolved nutrients in the water column
is linked to:

� algal blooms (indicator);

� chlorophyll a (indicator);

� total nutrients in the sediment WITH dissolved nutrients in the sediment
(indicator); and

� nutrients in aquatic environments (matters for targets).
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Rochford DJ 1980, ‘Nutrient status of the oceans around Australia’, in JL Maclean
(ed.), CSIRO Division of Fisheries and Oceanography Annual Report 1977 –
1979, Canberra

Ward T, Butler E & Hill B 1998, Environmental indicators for national state of 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.

Eutrophic
Having waters rich in mineral and organic nutrients that promote a
proliferation of plant life, especially algae, which reduces the dissolved
oxygen content.

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.

Grazers
Animals which feed (graze) on small organic particles and algae.

Reactive
Implies that the nutrient readily reacts with the analytical chemical
process.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.

Trophic
Of or involving the feeding habits or food relationship of different
organisms in a food chain.
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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 

Total nutrients in the water column WITH  
dissolved nutrients in the water column 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

Tasmania experiences influxes of nutrient-rich waters from the Southern Ocean, 
which necessitates careful interpretation of nutrient measurements in coastal and 
marine waters. Measures of dissolved nutrients provide a useful indication of the bio-
available nutrients within an ecosystem. In Tasmania, it is recommended that, at least, 
dissolved nutrients be measured. If the flux of nutrients entering an estuary from river 
systems is to be determined then total nutrients need to be evaluated. The sampling 
and analysis 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.  

Nitrogen containing species such as ammonia/ammonium, NOx, and total nitrogen, 
are naturally high in temperate estuaries such as those found in southern Tasmania. 
The high nutrient concentrations partially result from marine nitrate and phosphate 
influxes from the continental shelf waters and the Southern Ocean. Guideline 
indicator concentrations for estuarine waters may need some adjustment in nitrogen 
(NO3¯) and phosphorus (PO4) for specific Tasmanian conditions (Murphy et al., 
2003). Such adjustment to represent site-specific levels is possible where sufficient 
reference condition data over 24 months exists. 

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 determine what should be 
monitored and the target levels for the required use and specific waterway. PEVs 
must be shown in statutory planning instruments such as national park plans and 
marine farm plans. 

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/CDAT-53LVTP?open
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• 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.  

• Data are collected by the Department of Health and Human Services (DHHS) as 
part of the Tasmanian Shellfish Quality Assurance Program (TASQAP), 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, 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.  

While nitrogen (dissolved inorganic nitrogen – DIN) is often the limiting nutrient for 
plant growth in estuaries, coastal and marine waters, both nitrogen and phosphorus 
participate in influencing plant growth. Seasonal influences can affect the Redfield 
ratio, resulting in phosphorus becoming limiting in estuarine waters. Measurements of 
dissolved nutrients concentrations, particularly inorganic species of nitrogen and 
phosphorus, can overestimate the amount that is available for plant growth, including 
nuisance plant growth such as algal epiphytes and algal blooms. For example, the flux 
of nutrients from sediments can be considerable, especially in polluted areas. Seagrass 
plants can obtain significant amounts of nutrients from the sediments rather than the 
water column (Erftemeijer and Middleburg, 1995). The temporal and spatial variation 
in water column nutrient concentrations makes it difficult to get an accurate mean 
(average) for the ecosystem, though they may vary less than in the sediments and be 
easier to sample than in the vegetation. Note that a recognised surrogate measure is 
chlorophyll a, which can be used as a non-specific indicator of the level of nutrient 
pollution, though chlorophyll a has more spatial and temporal variability than nutrient 
concentrations. Note also that the nutrients in the water column are typically either 
dissolved in the water or in the phytoplankton, which means that the concentration of 
each measure co-varies inversely with the other (ANZECC/ARMCANZ, 2000a).. 

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. While there is a relationship between nutrient concentrations, chlorophyll a 
concentrations and algal bloom frequencies, generally, no dependencies are noted 
except for the soluble nutrient, ammonia/ammonium, which is affected by pH and 

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
http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf
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temperature. The higher the pH and temperature the more predominant is the more 
toxic unionised form. A number of other parameters would usually be sampled at 
the same time including pH, salinity and temperature.  

2. This indicator has strong overlaps with two other Matters for Target (MfT). These 
are the “Nutrients in aquatic environments: nitrogen” MfT and the “Nutrients in 
aquatic environments: phosphorus” MfT. The methods described in these MfT 
adequately cover 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).  

Dissolved inorganic nutrients are more commonly measured in Tasmania than total 
nutrients and are relatively inexpensive. They are also most directly available to 
photoautotrophic biota. For example, dissolved inorganic nitrogen (DIN) gives a 
better indication of bioavailable nutrient concentration than Total N (TN), which 
includes bound organic nitrogen, and is therefore a better indicator of conditions 
conducive to algal blooms (Eyre, 2000; Harris, 1994).  

To date there is a sampling bias towards estuaries with significant anthropogenic 
impact (i.e. management based sampling) with little baseline control (reference) data 
from anthropogenically unimpacted estuaries or marine waters with which to make 
comparisons. There is a single long-term marine station near Maria Island sampled by 
the CSIRO. 

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 methodology is colorimetry as defined by ANZECC/ARMCANZ 
(2000), APHA (1998), USEPA (1983), Grasshoff et al. (1999) and Parsons et al. 
(1985).  Note that Armstrong (1951), Murphy and Riley (1962), Wood at al. (1967) 
and Kerouel and Aminot (1997) developed the original science. The methods are 
described in the “Nutrients in aquatic environments: nitrogen and phosphorus” 
Matters for Target. In Tasmania, it is recommended that at least dissolved nutrients in 
the water column be determined and that other parameters, such as total nutrients, be 
determined if required for a specific purpose, such as mass loads entering an estuary. 

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 
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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. 

Both total and soluble nitrogen and phosphorus have default trigger values in 
ANZECC/ARMCANZ guidelines for estuaries and marine waters, as well as, default 
toxicant trigger values for ammonia and nitrate exist, which should be applied in the 
absence of site specific toxicity assessment for toxicant levels 

Where possible and practical, environmental indicators listed in Environmental 
Indicators for National State of the Environment Reporting - Estuaries and the Sea, 
(Ward et al, 1998) should be included in the monitoring program in a manner 
consistent with National State of the Environment Reporting. Data collected can then 
be contributed to the State and National State of the Environment Database. 

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 
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. 
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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 nitrogen levels 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. A map (Figure 1) showing median nitrogen concentration 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 nutrient levels for estuaries, July–August 1999 (JA99) to May–June 
2000 (MJ00), by bioregion. (Source: Murphy et al., 2003). 

2. Table 1 (below) depicts nitrogen 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. 
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Table 1: Average nitrogen concentrations NOx-N (µg l-1) and yearly median for each estuary, 
July–August 1999 (JA99) to May–-June 2000 (MJ00), by bioregion and sampling event. 
(Source: Murphy et al., 2003) 

  Sample Median 

Bioregion Estuary JA99 SO99 ND99 JF00 MA00 MJ00 (JA99–
MJ00) 

Boags East Inlet 5 3 1 1 2 3 2 

 Port Sorell 217 5 0 2 4 11 4 

 Little Musselroe River 16 24 1 2 1 13 4 

 Mersey River 289 65 19 24 22 61 31 

 Black River 95 62 48 24 48 55 57 

 Don River 1,125 328 20 5 31 343 118 

 Duck Bay 289 268 165 39 93 235 127 

 Boobyalla Inlet 250 277 132 72 18 158 138 

Bruny Cloudy Bay 7 4 0 2 1 13 1 

 Browns River 332 8 3 1 1 10 5 

Davey Cockle Creek 22 5 1 1 1 7 2 

 Catamaran River 13 9 0 1 6 9 5 

Franklin Nelson Bay River 13 7 8 2 3 8 7 

 Arthur River 39 17 10 5 9 20 13 

 Pieman River 28 22 36 20 21 19 23 

Freycinet Little Swanport 3 1 0 0 0 2 0 

 Grants Lagoon 17 3 0 1 2 38 1 

 Great Swanport 0 2 0 2 1 0 1 

 Ansons Bay 5 4 1 14 2 3 2 

 Earlham Lagoon 28 1 1 5 1 2 2 

 Meredith River 124 6 1 56 3 6 6 

 Douglas River 11 0 11 178 75 62 24 

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

Table 2. Draft indicator levels for nutrients (nitrogen) for maintaining water quality in 
Tasmanian estuaries (µg l-1):  

low medium high very high 

0.0 to 20 21 to 50 51 to 100 >100 
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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 

 

Enter text or tables here... 

 

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 

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html
http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf
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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. 
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. 

http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf
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Comment Last updated: 1500 17/3/2006 (standard) 

 

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 station 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: 1400 6/3/2006 (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 Maria Island Coastal Station Data 1944-current 

Identifier/Citation ANZLIC ID: ANZCW0306004849 

Custodian CSIRO Division of Marine and Atmospheric Research - Hobart 

Abstract This dataset contains a time-series of oceanographic data 
collected at the 50m coastal station off Maria Island, Tasmania 

http://www.marine.csiro.au/research/sme/huonest/report/index.html
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(lat. 42 deg. 36 min. S, long. 148 deg. 14 min. E). The station 
was set up under the CSIRO coastal monitoring programme in 
the 1940s and is sampled for temperature, salinity, nitrate and 
silicate at depths of 0, 10, 20, 30, 40 and 50m below the 
surface. Sampling is undertaken at intervals of one to a few 
weeks from October 1944 and is ongoing.  
The data are stored on-line as part of the CMR hydrology 
archive in Hobart. Additional copies of the data up to 1989 are 
deposited with the NODC data archive (World Data Centre-A) in 
the U.S.A., and details of relevant data files can be viewed via 
their website by requesting the file inventory for this coastal 
station which is NODC platform code "09F9". Station details, 
plus printed versions of the data up to the end of 1966, have 
been published in CSIRO's "Oceanographical Station List" 
series. 

Method Data source is usually from inshore research vessels of CSIRO. 
Data quality may be variable for oldest data in this series. 
Current analytical methods follow Major, G. A., Dal Pont, G., 
Klye, J. L., Newell, B. S., (1972). Laboratory techniques in 
marine chemistry. A manual. Report. Division of Fisheries and 
Oceanography. CSIRO Australia, no. 51, 21p. (for salinity) and 
Airey, D. and Sandars, G. A. (1987). Automated analysis of 
nutrients in seawater. Report. Marine Laboratories. CSIRO 
Australia, no. 166, 95pp. (for nutrients). 

Comment Last updated: 1700 8/3/2006 (standard) 

 

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 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 
includes: Chlorophyll a, turbidity (NTU), temperature, salinity, 



ECM Indicators_Nutrients_Tasmanian Extension_v1_0.doc Page 12 of 12 

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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