
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

pH 
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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pH

Indicator status: for advice

Why do we need to monitor the pH of estuarine, coastal and marine
waters

pH measures acidity or alkalinity of water on a log scale from 0 (extremely acidic)
through 7 (neutral) to 14 (extremely alkaline). Most aquatic organisms and some
bacterial processes need pH to be in a specified range (e.g. the activity of
nitrifying bacteria is optimal over a narrow pH range from 7 to 8.5 [Henriksen &
Kemp 1988]).

When pH moves outside the preferred range of an organism (including microbes),
physiological processes may be adversely affected (ANZECC/ARMCANZ 2000a).
This is especially true for most organisms if the ambient pH drops to below ~7 or
rises to above 9.

Harm can be direct or indirect:

� physical damage to the gills, skin and eyes can also occur when pH is
suboptimal for fish;

� skin damage increases susceptibility to fungal infections such as red spot
disease;

� changes in pH can alter the biological availability of metals, and the toxicities
of ammonium, aluminium and cyanide (ANZECC/ARMCANZ 2000a);

� Increases in pH can cause the electrostatic forces that bind viruses to particles
to be overcome, thus facilitating their release to the water column (Miller
2001);

� pH is important in calcium carbonate solubility, which may be important for
some shell-forming organisms.

pH values are driven to more frequent and greater extremes under eutrophic
conditions, allowing algal species with tolerance to extreme pH levels to grow and
dominate communities, and to potentially form algal blooms (Hinga 2002).
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How will monitoring the pH of estuarine, coastal and marine waters
help

pH 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).

pH may respond to nutrients and organic matter. It is associated with:

� animal (fish/macrobenthos) kills;

� animal lesions and disease;

� decay of infrastructure;

� disturbance of actual or potential acid sulphate soils (acid sulphate run-off);

� extraction (mining);

� lost/disturbed habitat;

� industrial discharge;

� poor water quality including lowered dissolved oxygen; and

� release of metals and other toxicants.

How can we monitor the pH of estuarine, coastal and marine waters

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

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

� 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).



ESTU
A

RIN
E, C

O
A

STA
L A

N
D

 M
A

RIN
E H

A
BITAT IN

TEG
RITY: pH

 (indicator status: for advice)

3

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)

pH <$5 <$500 Easy Moderate

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: South Australian Research and Development 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.

Monitoring locations

Sites threatened by pH change should be monitored. However, the actual location
will depend on aspects of the management actions and NRM issues being
monitored. For example, if monitoring for pH change resulting from acid sulfate
runoff then monitoring will occur in waters adjoining disturbed acid sulfate soils.

Monitoring frequency

Generally, pH measurements are most useful when the full diurnal range is
known—it is usually lowest at dawn and highest during the day.

� CO2 produced by decomposition and aerobic respiration would have
accumulated since the previous dusk lowering the pH.

� Conversely highest pH is expected during the daylight hours, because pH rises
at the rate at which carbon dioxide is fixed by plants.

Continuous monitoring of pH using moored, continuously recording pH sensors is
advisable. However, if this is not possible, then it should be measured at dawn
and midday.

pH should be monitored continuously and during specific events. In some cases,
pH should be measured after a particular event (e.g. if monitoring for pH change
resulting from acid sulfate runoff, then it should occur after low/moderate rainfall
(run-off) events in waters adjoining disturbed acid sulfate soils).
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Data measurement methods

pH measurements should be taken when collecting all  physical, chemical and
biological samples. pH of water is best measured in situ using a meter equipped
with a pH electrode. A high degree of precision can be expected if careful
attention is paid to the calibration and to maintaining electrodes and buffer
solutions.

Values are reported in standard pH units and usually to one or two decimal
places. Repeated measures of pH should be reported as medians and ranges of
measured values.

Data analysis and interpretation

pH of marine waters is approximately 8.2; most natural freshwaters have pH
values in the range from 6.5 to 8.0. Most waters have some capacity to resist pH
change through the effects of the carbonate-buffer system. However, baseline data
is needed for each site for data interpretation as some waters will have naturally
low or high pH levels.

Default trigger values for pH have been listed in the Water Quality Guidelines for
different coastal waterways in different regions but development of local
objectives for values is recommended; protocols for determining local pH trigger
values are included (ANZECC/ARMCANZ 2000a).

pH of coastal waters responds to changes in:

� dissolved carbon dioxide concentrations;

� alkalinity;

� hydrogen ion concentrations; and

� in a small way to temperature.

The magnitude of any change varies with salinity because of the different ions
involved in acid-base reactions and because the concentration of salt influences
the equilibrium constants (Hinga 2002).

Changes to pH levels can result from:

� changes in salinity;

� seawater mixing with fresh/river water;

� photosynthetic consumption of carbon dioxide (especially in algal blooms);

� decomposition of organic matter;

� nitrification and denitrification;

� disturbance of acid sulfate soils and reclamation of coastal wetlands;

� mine drainage;

� discharge from coal-fired power stations and other industrial operations;

� acid rain;

� humic acid waters; or

� chemical spills or the dumping of chemicals into stormwater drains.
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The ratio of chloride to sulfate (SO4) may be measured to check if a drop in pH is
the result of acid sulfate soil run-off. Sulfate input into waterways can occur from:

� acid sulfate run-off;

� acid rain (sulfur dioxide air pollution);

� organic acids from swamps/bogs; or

� mine site acid runoff.

In most regions of Australia, pH will respond to acid sulfate run-off. Potential acid
sulfate soils are those containing sulfides (particularly iron sulfide or pyrite) that
when exposed to oxygen and water produce sulfuric acid run-off. Potential acid
sulfate soils are present throughout most low-lying coastal regions in Australia.

The ratio of chloride to SO4 (by mass) in seawater is generally constant at
approximately 7.2 (in seawater the concentration of chloride is approximately
19 400 mg/L and sulfate is approximately 2700 mg/L). This ratio remains roughly
constant when diluted with uncontaminated rain or fresh water. Estuaries can be
expected to have a similar ratio. Increased levels of SO4 relative to chloride
combined with low pH indicate the presence of acid sulfate run-off. A chloride to
SO4 ratio of less than four, and certainly less than two, is a strong indication of an
extra source of sulfate from sulfide oxidation (i.e. acid sulfate run-off) (Mulvey
1993).

Monitoring should be associated with monitoring of other indicators such as
nutrients (algal blooms) and organic matter (DO). Data interpretation will also
benefit from the monitoring of an appropriate biological condition indicator
associated with the stressor pH (i.e. animal kills or animal disease/lesions).

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 pH 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 pH is available for a location, 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. The
number of times pH levels 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

Data on pH for Australia’s estuarine, coastal and marine waters have been
collected and stored by government agencies, local government, major research
institutions, community groups, environmental consultant companies and
universities. The National Land and Water Resources Audit compiled information
on pH 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

pH is linked to the indicators animal kills and animal disease/lesions.

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>.

Australian Government, Department of Environment and Heritage, Coasts and
oceans, National coastal acid sulfate soils. Available at <www.deh.gov.au/
coasts/cass/index.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>.

Henriksen K & Kemp WM 1988, ‘Nitrification in Estuarine and Coastal Marine
Sediments’, in TH Blackburn & J Sorensen (eds), Nitrification in Estuarine
and Coastal Marine Sediments, Nitrogen Cycling in Coastal Marine
Environments, pp. 207–249, John Wiley and Sons,

Hinga KR 2002, ‘Effects of pH on coastal marine phytoplankton’, Marine Ecology
Progress Series, vol. 238, pp. 281–300.

Miller BM 2001, Issues for the modelling of fate and transport of viruses in estuarine
environments, 15th Australasian Coastal and Ocean Engineering
Conference, September 2001, Gold Coast,
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Mulvey PJ 1993, ‘Pollution prevention and management of sulfidic clays and
sands’, in R Bush (ed.), Proceedings of the National Conference on Acid
Sulfate on Acid Sulfate Soils, pp. 116–129, Cooloongatta, June 1993, NSW
Department of Agriculture, Wollongbar, NSW.

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>.

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

Waterwatch manuals. Available at <www.sa.waterwatch.org.au/
programs.htm#manuals> and <www.waterwatch.org.au/>.

Waterwatch Queensland 2003, Community Estuarine Monitoring Manual,
Department of Natural Resources and Mines, Queensland.

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.

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

Humic acid
Acidic water derived from humus (decaying organic matter).

Spatial
Pertaining to space or distance.

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

1. Indicator Name 

pH 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

The water quality parameter of pH can provide insights into the mixing of fresh and 
salt water in estuaries, especially when complemented by other parameters such as 
salinity. Note that there are some complicating calibration issues with collecting the 
measurements in seawater to a high level of accuracy. 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.  

None identified. 

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.  

• 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 the receiving environment.  

• 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). 

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/CDAT-53LVTP?open
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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• 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. Other water quality parameters should be collected at the same time such as 
salinity.  

2. None identified. 

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

The water quality parameter of pH has some limitations as an indicator of 
environmental conditions in marine waters. Since seawater and most waters in large 
estuaries are well buffered – any marked and sustained change is indicative of very 
serious system change (probably occasioned by human activity) that, ideally, should 
have been picked up by other on-site/operational measurements or indicators earlier. 
Care needs to be taken to calibrate the pH electrodes in a manner appropriate to the 
purpose of the monitoring work. For example, mineral speciation work requires very 
precisely calibrated electrodes. 

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 spite of the criticisms above, pH is still recommended for inclusion as it can, when 
supplemented with other measures, provide insights into the processes operating 
within an estuary including the location of areas where fresh and sea water is mixing. 
There are also many uncertainties about the distribution of acid sulfate soils in 
Tasmania (SoER 2003) and pH can assist with identifying affected waterbodies. 

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.”). 

http://www.utas.edu.au/tafi/PDF_files/Murphy_TechR16.pdf
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The preferred methodology is as defined by ANZECC/ARMCANZ (2000), APHA 
(1998) and USEPA (1983) and includes electrometry and titration. These methods 
include probes, as they are the most commonly used measuring devices. 

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 
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 
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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, 2000. 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). 

APHA, 1998. Standard Methods for the Examination of Water and Wastewater, 
American Public Health Association, Water Environment Federation, American 
Water Works Association, Washington, USA. 

USEPA, 1983. Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79-
020, Revised March 1983, Environmental Monitoring Systems Support 
Laboratory, Office of Research and Development, US Environmental Protection 
Agency, Cincinnati, Ohio, USA. 
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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 System-wide monitoring of effects of aquaculture 

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

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

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

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

Method As per publications. 

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

 

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

Identifier None available 

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

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

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

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