
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

WaterTemperature 
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. 

 

Acknowledgements: Tasmanian Indicators Working Group (Chris Rees, Eloise Carr, Greg 
Dowson, Ian Houshold, Stewart Blackhall, Stephen Harris, Stephen Gallagher, Tania 
Raymond, Rosemary Gales, Alice Morris, Alasdair Wells and Colin Shepherd, DPIWE; Nicole 
Middleton, Tasmanian Coastcare Facilitator; Christine Crawford, Vanessa Lucieer and Alastair 
Hirst, TAFI; Stephen Waight and Fiona Wells, SoE Unit; John Harkin and Chris Cleary, 
Monitoring and Evaluation, NRM Tasmania; Ed Butler and Peter A. Thompson, CSIRO; Derek 
Shields, Aquenal; John Hunter, Werner Hennecke and Richard Mount, UTAS; Brian Leahy, 
Tasmanian Shellfish Executive Council; Brian Smith, Queen Victoria Museum; Ray Murphy, 
RPDC; Christian Bell, MCCN; Christine Coughanowr and Ruth Eriksen, Derwent Estuary 
Program. Apologies to those missed from this list. 

The Tasmanian Indicators Compendium, including the Tasmanian Extensions, was produced 
through the “Trialing resource condition indicator for the coastal zone” project run by Richard 
Mount, UTAS with funding support by the NLWRA (Rob Thorman) and other forms of 
assistance by many others, particularly Eloise Carr, Fiona Wells and Nicole Middleton. 

Scheltinga, D.M., R. Counihan, A. Moss, M. Cox and J. Bennett, 2004. Users’ Guide to 
estuarine, coastal and marine indicators for regional NRM monitoring. Report to DEH, 
MEWG, ICAG Revised version, December 2004, p.198.  

The Coastal CRC Indicators Users’ Guide is available from:  
http://www.coastal.crc.org.au/Publications/indicators.html 

The individual NRM Indicator documents are available from: 
http://www.nrm.gov.au/monitoring/indicators/index.html 

Tasmanian Indicator Compendium (i.e. the NRM Indicators plus Extensions) are available 
from the DPIWE Coastal Management website. Follow the links through from the home page 
(look for “The Estuarine, Coastal and Marine Indicators for the National Monitoring and 
Evaluation Framework”):  http://www.dpiwe.tas.gov.au/coasts 

http://www.coastal.crc.org.au/Publications/indicators.html
http://www.nrm.gov.au/monitoring/indicators/index.html
http://www.dpiwe.tas.gov.au/coasts


ESTU
A

RIN
E, C

O
A

STA
L A

N
D

 M
A

RIN
E H

A
BITAT IN

TEG
RITY: W

ater tem
perature (indicator status: for advice)

1

Water temperature

Indicator status: for advice

Why do we need to monitor water temperature

Water temperature regulates ecosystem functioning both directly through
physiological effects on organisms, and indirectly, as a consequence of habitat
loss (ANZECC/ARMCANZ 2000b).

� Physiological effects include effects on photosynthesis and aerobic
respiration; and the growth, reproduction, metabolism and the mobility of
organisms (e.g. rates of biochemical reactions usually double when
temperature is increased by 10°C within the given tolerance range of an
organism*).

If temperature goes too far above or below the tolerance range for a given taxon
(e.g. fish, insects, zooplankton, phytoplankton, microbes), its ability to survive
may be compromised.

� Coral species live within a relatively narrow temperature range, and positive
or negative temperature anomalies of only a few degrees can induce bleaching
(Hoegh-Guldberg 1999).

Unnatural changes in water temperature are a suggested indicator of water
quality in the Australian Guidelines for Water Quality Monitoring and Reporting
(ANZECC/ARMCANZ 2000b). Changes in sea surface temperature in marine and
coastal waters are also a suggested indicator for State of the Environment
reporting (Ward et al. 1998).

Changes in water temperature influence:

� oxygen and calcium carbonate solubility (e.g. dissolved oxygen levels);

� toxicant absorption;

� toxicity of some chemicals (natural or man made);

� viral persistence;

� density;

� conductivity;

� pH;

� partial pressure of CO2; and

� saturation states of minerals.

Further information on the effects of temperature on waterways including a
detailed explanation of what causes water temperature to change, the significance
of water temperature, and coastal waterways most susceptible to unnatural
changes in water temperature is available on the OzEstuaries website
<www.ozestuaries.org/indicators/indicators.html>.

* This is called the Q10 rule, and it also applies to microbial processes such
as nitrogen fixation, nitrification and denitrification.
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How will monitoring water temperature help

Water temperature 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).

Water temperature may respond to changing freshwater flow regimes and
hydrodynamics. It is associated with:

� lost and disturbed biota;

� climate change/global warming (increased air temperature);

� coral bleaching;

� industrial, dam and municipal discharge (hot or cold water);

� water stratification (thermoclines, poor water column mixing); and

� changed water-current pattern.

How can we monitor water temperature

Monitoring methods for water temperature can be found in numerous
publications including:

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

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

� scientific publications;

� Waterwatch monitoring manuals; and

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

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

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

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

Water temperature <$5 <$100 (thermometer) Easy Moderate
to <$500 (temperature

data logger)

Sources of monitoring information‡

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

NT: Department of Infrastructure, Planning and Natural Resources

QLD: Environment Protection Agency

SA: Environment Protection Agency

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.

Monitoring locations

Monitoring locations depend on aspects of the management actions and natural
resource management issues being monitored. Both general and specific sites
threatened by water temperature change should be monitored.

� When monitoring for water temperature change resulting from climate change,
monitoring should occur in all estuarine, coastal and marine surface waters to
determine annual variability.

� When monitoring industrial and other point and diffuse sources, then specific
‘threatened’ sites and controls should be selected.

Different depths at a location may also need to be monitored.

Monitoring frequency

Frequency of monitoring will depend on management actions and natural
resource management issues being monitored. Water temperature can be
monitored either continuously, or during and after specific events.

� Continuous measurements using a moored thermometer is advisable to show
daily and seasonal water temperature changes.

� However, if this is not possible then water temperature should be measured at
dawn and midday to allow for diurnal variation.

Water temperature should be measured when taking any physical, chemical or
biological samples.
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Data measurement methods

Three methods for monitoring water temperature are available:

� using a mercury thermometer with 0.1°C increments;

� using temperature loggers to measure and record temperatures at different
depths and at specified time intervals; and

� using thermal satellite imaging to examine the temperature of large areas of
ocean that may have increased in temperature as a result of climate change.

Data analysis and interpretation

Water temperature in coastal areas fluctuates in daily and seasonal cycles, with
variations in air temperature, currents and local hydrodynamics. Long-term
monitoring of water temperature provides insight into seasonal and inter-annual
temperature cycles, as well as into temperature anomalies caused by human
activities.

Changes to water temperature can also result from:

� changes to freshwater flow and freshwater/marine water mixing by winds or
tides;

� industrial discharges (‘cooling’ waters from power plants); and,

� changes in air temperature and currents in response to El Niño or global
warming.

Sudden or large changes in temperature are generally of concern in coastal areas.
Large temperature differences between surface and bottom waters are indicative
of stratification (OzEstuaries, <www.ozestuaries.org/indicators/indicators.html>).

Default trigger values for water temperature are not given in the Australian and
New Zealand Guidelines for Fresh and Marine Water Quality. They recommend the
development of local objectives for upper and lower low-risk trigger values
defined by the 20th percentile and 80th percentile of the reference distribution.
However, the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality do report that to protect aquaculture species, water temperature should
not change by more than 2°C in 1 hour (ANZECC/ARMCANZ 2000a).

Data interpretation will benefit from monitoring of an appropriate biological
condition indicator associated with the stressor water temperature (i.e. coral
bleaching).

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.
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Monitoring and reporting products

Reporting of water temperature is probably most easily represented in tables or
graphs (against time) showing the 20th and 80th percentiles for the site. Once
sufficient information on water temperature is available for a site, it will be
possible to produce tables or graphs showing trends and their statistical
significance. These trends can then be reported as an estimate of change.

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

Proposed responsibilities

Due to the relative ease of measurement, large amounts of water temperature data
exist for estuarine, coastal and marine waters from around Australia. State/
territory agencies, major research institutions, environmental consultants,
community groups and universities have collected and stored most of the data.
The National Land and Water Resources Audit compiled information on water
temperature 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 temperature is linked to:

� coral bleaching (indicator);

� dissolved oxygen (indicator);

� extent/distribution of key habitat types (indicator); and

� salinity (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>.

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>.

Hoegh-Guldberg O 1999, ‘Climate change, coral bleaching and the future of the
world’s coral reefs’, Marine and Freshwater Research, vol. 50, pp. 839–866.

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>.

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

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

Aerobic
In the presence of oxygen.

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.

Spatial
Pertaining to space or distance.

Stratification
The layering of water due to differences in density.

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 

Water Temperature 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

This basic measure is collected during almost every field visit as most environmental 
processes are temperature dependent. The collection methods are standardised and 
there is a suitable statewide location for storing and retrieving any collected data. 

3. Tasmanian Perspective 

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

Tasmanian waters are generally cooler than the other states and the south of the state, 
in particular, is usually under the influence of cool waters from the Southern Ocean. 
There are few sources of artificially heated or cooled waters directly delivered into 
coastal and marine waters.  

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. 

• 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.  

• Marine Farming Environmental Monitoring is required by marine farm permit 
conditions under the Marine Farm Planning Act 1995 and the Living Marine 
Resources Management Act 1995. Finfish leases are subject to routine monitoring 
surveys, while shellfish marine farming requires a baseline survey. 

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

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

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. Water temperature is required for a number of other indicators including dissolved 
oxygen.  

2. None identified. 

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

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).  

The measurement of this indicator is well understood and is a standard part of any 
program that is collecting water quality or biological data. As many environmental 
processes are temperature dependent, water temperature monitoring is particularly 
useful when related to or when interpreting other indicators.  

There is limited data on the effect of thermal pollution on coastal and marine species 
(ANZECC/ARMCANZ, 2000a). 

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.  

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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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.”). 

Approaches to measurements are well standardised, though measurement devices 
should be regularly calibrated (ANZECC/ARMCANZ, 2000b). The usual reporting 
unit is degrees Celsius (°C). It is important to record the position of the reading 
including the geographical coordinates of the location and the position in the water 
column. 

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

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

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

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

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

None identified. 

6. References 
ANZECC/ARMCANZ, 2000a. Australian and New Zealand Guidelines for Fresh and 

Marine Water Quality, Australian and New Zealand Environment and 
Conservation Council (ANZECC) and Agriculture and Resource Management 
Council of Australia and New Zealand (ARMCANZ). 

ANZECC/ARMCANZ, 2000b. Australian Guidelines for Water Quality Monitoring 
and Reporting, Australian and New Zealand Environment and Conservation 
Council (ANZECC) and Agriculture and Resource Management Council of 
Australia and New Zealand (ARMCANZ). 
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Appendix 1: Data source/s (includes Methods and “Preferred” Status 
potential for each) 
This is a listing of each of the individual data sources available to support the 
Indicator (via the Information Products). It includes the following:  

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

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

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

 

Data source name Ideally, the official name… 

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

Custodian Custodian organisation (plus contact name) 

Abstract Brief abstract describing the data source 

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

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

 

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

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

Custodian Tasmanian Aquaculture and Fisheries Institute (TAFI) 

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

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

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

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

 

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

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

Custodian Derwent Estuary Program (DEP) 

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

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

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

 

http://www.derwentriver.tas.gov.au/pdfs/DerwentReport.pdf
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Data source name Huon Estuary Study - Weekly Monitoring Dataset 
1996-1998 

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

Custodian CSIRO Division of Marine and Atmospheric Research - Hobart 

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

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

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

 

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

Identifier None available 

Custodian Head of each Program  

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

Method Standard ANZECC 2000   

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

 

Data source name 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 
(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 

http://www.marine.csiro.au/research/sme/huonest/report/index.html
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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 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, 
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 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, pest species, salinity and sediment chemistry including 
redox, organic content, particle size, stable isotope. 

Method As per Crawford, C., C. Macleod and I. Mitchell, 2002. 
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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 most likely. 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: 1400 17/3/2006 (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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